THE  UNIVERSITY 
dF  ILLINOIS 
LIBRARY 

6Z105  .: 
v.  18 


CENTRAL  CIRCULATION  BOOKSTACKS 

The  person  charging  this  material  is  re- 
sponsible for  its  renewal  or  its  return  to 
?he  library  from  which  it  was  borrowed 
on  or  before  the  latest  Date  stamped 
Celow.  The  Minimum  Fee  for  each  lost 
Boole  is  $50.00. 

for  disciplinary  action  and  may  resuir  in 
RENEW  «ll  TE«-HONE  CENTER, 


MAR  0  8 

MAR  0 1  \m 


When  renewing  by  phone,  write  new  due  date  below 


previous  due  date. 


Popular  Mechanics  Magazine 

(CHICAGO)  nfi>:  , 

Index  to  Volume  XVIil,  lpl2  , 


EDITED  BY  H.  H.  WINDSOR 


JULY  TO  DECEMBER,  Inclusive 


Accelerator  for  a  Gasoline  Engine    897 

Accident — Aeroplane  Collides  with  stone  Wall..  371 

Accident — Airship  Explosion.  Yaniman    309 

Accident— Motorboat  Wrecked  in  City  Street....  112 

Accident  Prevention  in  Machine  Shops   710 

Accident — Ship   Cuts   through   Dock   and  Sinks 

Vessel    #   5 

Accident — Submarine  "A3"  after  Raising    170 

Accident — Submarine     "Carp"     Imprisoned  at 

Great  Depth    360 

Accidents,  Electrical.  Show  no  Increase    312 

Accidents.  Happy,  Great  Discoveries  Due  to  ...  115 

Accidents,  Pictures  Show  How  Occur    522 

Accidents.  Railroad    160 

Account  Counter   599 

Acetvlene   Headlight  with  Three  Burners   724 

Acid  Resisting  Alloy.  New    637 

Acid.  Sulphuric,  U.  S.  Government  Saves  on ...  .  730 

Advertising  Duck   100 

Advertising  Scheme,  Lending  Dishes  as   474 

Advertising  Signs.  France  Aims  Blow  at    396 

Advertising.  Town  Sells  Cement  Walk  for   99 

Aerial  Photograph,  Fortification  Plan  Shown  by  217 

Aerial  Warfare.  Tactics  in    369 

Aero-Cycle,  Six  Wheeled,  for  Sahara  Desert  ....  837 

Aeronautical  Corps,  French.  First  Flag  of   564 

Aeronautical  Engineers  Want  a  Name   15 

Aeronautical  Laboratories,  European,  by  Dr.  A. 

F.  Zahm   401 

Aeroplane  Activity  in  the  Army    162 

Aeroplane  Anchorage  the  Latest   872 

Aeroplane  and  the  Submarine    254 

Aeroplane,    Another    Houselike   925 

Aeroplane,  Automobile  Towed  by    633 

Aeroplane — Biplane,  New  Farman,  can  Run  Half 

Speed    698 

Aeroplane  Bomb  Test  with  Real  Bombs   106 

Aeroplane,  by  Albert  F.  Zahm   188 

Aeroplane,  Codv's  Family  Built   561 

Aeroplane  Collides  with  Stone  Wall   371 

Aeroplane,  Cows   Shelter  Under   392 

Aeroplane  Development  of  the  Future,  by  Victor 

Lougheed    523 

Aeroplane  Dimensions,  Limit  of   723 

Aeroplane,  Eiffel  Tower  from    729 

Aeroplane,  Electioneering  in.  by  H.  H.  Windsor..  653 
Aeroplane  Events,  Automobile  Signboard  An- 
nounces   484 

Aeroplane,  First  Captured  in  Warfare    809 

Aeroplane,  First  Theft  of    695 

Aeroplane,   Floral,   Catches  Parisian   Fancy....  578 

Aeroplane,  Flying.  Photographed  by  Aeroplane..  318 

Aeroplane,  French  War   70 

Aeroplane,  German  Armored   25 

Aeroplane  Guy    Wire    382 

Aeroplane  Lighting  Plant    63 

Aeroplane,  Military,  with  Folding  Wings   414 

Aeroplane,  Model.  Flying  for  a  Display   143 

Aeroplane — Monoplane  Stands  on  Its  Head   478 

Aeroplane — Monoplane,'  Twelve-Passenger    466 

Aeroplane — 'Monoplane    with    Solid    Steel  Tube 

Body    487 

Aeroplane  Motor  in  Endurance  Test    215 

Aeroplane,  Motorless  Wing  Flapping   679 

Aeroplane,  Passenger  Uses  to  Overtake  Liner.  .  1 

Aeroplane  Photographed  by  Its  Own  Camera....  666 

Aeroplane  Piloted  by  Boy    426 

Aeroplane  Rises  from  Roof  of  Building   411 


Aeroplane  Show,   First  American,   by  James  R. 

,     Quirk   ■   59 

Aeroplane  Speed  Performance,  Remarkable  470 

Aeroplane  Target  for  British  Marksmen   337 

Aeroplane,  Three  Seated  Military    534 

Aeroplane  Used  as  a  Fire  Engine   867 

Aeroplane,  Wireless  from.  New  Record  for  ....  528 

Aeroplane  Wreck,  in  Center  of    65 

Aeroplanes.  Bicycle  Handle  Control  for    695 

Aeroplanes.  Cannon  Designed  for  Use  on   16 

Aeroplanes  Come  High,  by  H.  H.  Windsor   39 

Aeroplanes,  Illuminated.  Destroy  Battleship   .  .  .  814 

Aeroplanes,  Law  Regarding  Births  in   203 

Aeroplanes,  Motion  Picture  Camera  for   241 

Aeroplanes,  New  Wireless  Installations  for   165 

Aeroplanes,  Phonograph  Messages  from    506 

Aeroplanes — Proofing  Wing  Fabrics,  New  Method 

of    532 

Aeroplanes,  Rapid-Fire  Guns  for    353 

Aeroplanes  Suffer  Strain  from  Above    104 

Aeroplanes,  Transporting  by  Motor  Trucks   878 

Aeroplanes.  War.  as  "Doves  of  Peace"   20 

Agriculture — Cabbage  Patch  on  a  Paris  Boule- 
vard   697 

Agriculture — Marsh    Becomes    Peppermint  and 

Beet  Farm    504 

Agriculture — Soil    Erosion    Dangers,    Models  to 

Prove,  by  Wm.  L.  Thavis    693 

AgricuIture^ — Soil.   Improving  by   Heating   621 

Agriculture — Spraying    Plants    with  Electrified 

Water    641 

Agriculture — Threshing  Wheat  as  It  Stands  in 

the  Field    562 

Air  Bubbles,  Picking  Out  of  an  Aqueduct   854 

Air  Compressor  and   Shock  Absorber,   Combined  857 

Air  Conditions,  Improved,  for  Factory    202 

Air  Craft  Insurance,  German    176 

Air  Craft,  Projectile  for  Use  Against   709 

Air  Death  Rate,  American,  Highest   168 

Air,  Exhaled,  is  a  Virulent  Poison,  by  Leonard 

K.  Hirshberg    240 

Air,  Filtering,  for  Dynamo  Rooms    380 

Air  Navy.  Great  Britain  Organizes    80 

Air.  Novel  Gas  Engine  for  Compressing   522 

Air,  Ozonized,  Hastens  Drying  of  Paint   212 

Air.  Ozonized,  Increases  Weight    312 

Air  Pilot's   License  Granted   Militia   Officer   715 

Air  Pilots.  Safety  Indicators  for    706 

Air  Scouts  Prove  Value  in  Maneuvers   892 

Air.  Taking  Explosives  from    391 

Air  Testing  Instrument  Needed    221 

Airman,  First  Chinese,  in  America    254 

Airman  Killed   in    Battle   809 

Airman,  Spanish,  Locusts  Menace  ^.  396 

Airman,  Spanish  Toreador  Becomes   728 

Airman,  War,  Plows  up  Wire  Fence   822 

Airman's  Ideals.  Mother  Pleads  for    713 

Airmen,  Injecting  Oxygen  in   160 

Airmen,  Legal  Status  in  England   377 

Airmen,    Meteorological    Observations    for,  by 

Francis   Molena    738 

Airmen,  Militarv.   Sketching  Board  for   4  P.* 

Airship  and  Water  Craft  Meet    565 

Airship,  Baggage  Room  of    380 

Airship.  End  of  American  Attempt  to  Cross  At- 
lantic by    309 

Airship  Hangar.  Novel  German    530 

Airship,  New,  Bigger  Than  Ever    577 


POPULAR  MECHA] 


INDEX,  VOL.  XVIII,  1912 


Alarm,  Air  Propeller  for  Automobiles   54 

Alarm,  Deflated  Tire,  for  Automobiles   7-7 

Alarm,  Drip  Pan    144 

Alarm  for  a  Sleepwalker    boT 

Alarm,  Holdup,  Combines  Gong  and  Gun    643 

Alarm,  Water  Level.  How  to  Make    750 

Alaskan  Boundaries,  Monuments  Mark   818 

Alcohol  for  Heating  New  Freight  Car   269 

Alcohol  Fuel  Tests,  Prize  for    565 

Alligator,   Driving   212 

Alloy,   New   Non-Corrosive   2 

Aluminum  Polish   441 

Amazon  River,  Sediment  Carried  by   86 

Ambulance,  Motor,  for  Dogs    570 

Ambulance,  Motor,  Improvised    342 

Ammunition  Trays  for  Queen's  Pathway    410 

Amusement  Device — ^Seeking  the  North  'Pole.  .  .  .  734 

Anchor  Chain.  Giant,  Forging  Links  of   728 

Anchor  for  Lifeboats    392 

Anchor  Mast  for  Dirigibles    172 

Anchor  Plates  Replace  Tire  Tape    708 

Angle  Union,  Adjustable   703 

Animal — Alligator,   Driving    212 

Animal — Calf  Weaner   771 

Animal — 'Dachshund  Bigger  than   a   Man   776 

Animal — Dog  Adopts  Chickens   479 

Animal,  Freak  Knot  Suggestive  of    513 

Animal — 'Goat  Draws  "Hansomette"    885 

Animal — ^Gopher,  "Whistling,"  Photographed   882 

Animal — ^Railway  Signal  Man  Has  Baboon  Assist- 
ant   52 

Animal — vTiger's    Head    Outlined    in  Circassian 

Walnut    46 

Animals — Birds  and  Polar  Bear  as  Trained  Fish- 
ers   717 

Animals— 'Cat  Adopts  Rats   686 

Animals — Cows  Shelter  under  Aeroplane   392 

Animals — Dogs,  Bearlike  Shepherd    173 

Animals — Dogs,  Motor  Ambulance  for    570 

Animals — ^Fish  Meal  as  Food  for    256 

Animals — Horses  Jump  Fiery  Hurdles   667 

Animals — .Horses  Take  Cooling  Shower  Baths.  .  .  573 

Animals,  Llamas  in  Harness    575 

Animals — ^Monkeys   Insured    836 

Animals — Monkeys,  Talking    8 

Animals,  Photographing  under  Water   342 

Animals — ^Ponies'  Eyes,  Protecting  in  Coal  Mine  347 

Animals — Terrapin  Hunting  in  the  South   713 

Annealing  Steel  in  Wood    896 

Antarctic  - Expedition,  French   500 

Anthills.  Grading  Railroad  through   315 

Antiseptics  and  Antitoxins,  by  E.  E.  Hyde   192 

Antitoxins  and  Antiseptics,  by  E.  E.  Hyde   192 

Ants,  Pet,  Amuse  Paris   4 

Ants,  To  Keep  Away  from  Food   143 

Anvil  Block  Used  by  McCormick   671 

Anvil,  Tool-Width  Gauge  for    585 

Anvils,  Old,  Repairing    290 

Apple  Bin,  Ventilating   431 

Apricot  Paste  as  Table  Delicacy    844 

Aqueduct,  Picking  Air  Bubbles  Out  of    854 

Arc  Lamps,  Bidding  on  Ten  Years  in  Advance. .  337 

Archery,  Bristle,  for  Indoor  Play   842 

Architects'  Exhibition  Drawings  on  Satin   254 

"Argental"  Competes  with  Silver    546 

Arm  Rest  for  Glove  Fitting    306 

Arm  Rests,  Central,  for  Rear  Auto  Seats    583 

Armor  for  Motor  Truck  Dual  Tires   18 

Armor,  Playing  Golf  in    4 

Art  Patterns,  Photomicrographs  as    Ill 

Artesian  Wells,  Rotary  Drill  to  Bore    728 

Artillery  Target,  Dummy  Village  as    324 

Asbestos  Furnishings  on  German  Battleships   482 

Aspirator,  How  to  Make    150 

Astronomical  Distance,  New   566 

Auctioneer,  Electricity  Supplants   773 

Aurora  Borealis,  Motion  Pictures  of    66 

Autoists,  "Tag  Poker"  Game  for   468 

Automobile  as  Cow  Pony    45 

Automobile  as  Glidden  Tour  Pathfinder   821 

Automobile  Body,  German  Two-Passenger    427 

Automobile  Body,  New  German  Type  of    104 

Automobile  Business  Growth    64 

Automobile  Cap  and  Goggles.  New    360 

Automobile  Camp  Wagon,  Woman  Tours  Rockies 

in    870 

Automobile — Caravan,  French  Motor    888 

Automobile — -Carriage  Converted  into   883 

Automobile  Cars,  Electric  of  Parisian  Railway.  .  644 

Automobile,  Cheap,  New  Idea  for  Making   399 

Automobile  City  in  Indiana   415 

Automobile,  Cooperative  Ownership  of    644 

Automobile  Converted  into  Ambulance    342 

Automobile,  Cowboy  Saddles    62S 


Automobile  Dashboard  as  Storage  Space    706 

Automobile,  Electric,  with  Motor  in  Hollow  Axle  244 

Automobile  Engine,    Cleaning    603 

Nutomobile  Family  "En  Tour,"  Nova  Scotia   372 

.^utomobile  Feature,  Maharajah's  Ventilator   168 

Automobile  for  Horse  Transportation   24 

Automobile  for  Midget    497 

Automobile  Furnishes  Power  for  Pneumatic  Tool  120 

Automobile  Furnishes  Power  for  Pylon  Beam ....  346 

Automobile  Garage,  Porte-Cochere    68 

Automobile,  Gasoline  Tank  for    431 

Automobile,  Getting  Light  from    164 

Automobile,  Hole  Digging  and  Post  Setting. . .  .  533 

Automobile  Horn  Scares  off  Burglars               ...  582 

Automobile  in  Siamese    120 

Automobile,  Largest  Touring    115 

Automobile — Lateral  Stability,  Demonstrating.  .  .  698 

Automobile,  License  Number  Holder  for    438 

Automobile,  Lifting  by  One-Man  Power    576 

Automobile  Music,  Bell  Chimes  for    674 

Automobile,  Old,  Using  Piecemeal    408 

Automobile,  Picture  Show  Electric  Plant  in   321 

Automobile  Power,  Boring  Cylinders  with   556 

Automobile  Pumps  Water    58 

Automobile,  "Pushmobile"    53 

Automobile  Racing,  Beach,  Starting  Trays  for.  .  564 

Automobile — (Racing  Car  with  Front  Drive.  .  .  .  507 

Automobile — Racing  Duocar    79 

Automobile  Racing  Pits,  Quick  Repair  Methods 

for    706 

Automobile,  Refined  "Rubber-Neck"    65 

Automobile  Routes,  Color  Schemes  to  Mark   879 

Automobile  Salesmen  Have  Farm  Hand  Aiils.  .  .  .  207 

Automobile  Science,  Chair  of   684 

Automobile  Seats,  Central  Arm  Rests  for   583 

Automobile     Signboard     Announces  Aeroplane 

Events    484 

Automobile  Speed  Controller  on  New  Theory  .  .  .  700 

Automobile  Splashguard  Contest   738 

Automobile    Spring    Attachment    Keeps  Front 

Wheels  Steady    237 

Automobile,  Stranded,  is  Towed  bv  Aeroplane.  .  633 

Automobile  Telephone,     Loud  Speaking    488 

Automobile,  Thief-Proofing   862 

Automobile  Tires  after  Use  in  Race   533 

Automobile  Tires,  Air  Bubbled  Rubber  for   710 

Automobile  Tires,  Compulsory  Dating  of    38 

Automobile  Tool  Box,  Chain  an  Accessory  to   758 

Automobile  Traffic  Dries  Out  Wet  Road."   856 

Automobile  Used  to  Light  a  Train  . ,   76 

Automobile,  Water,  of  the  Everglades   367 

Automobile  Wheel,    Steel                                  . .  550 

Automobile  Which  can  Run  under  Water    518 

Automobile  Windshields,  Preventing  from  Rat- 
tling   <J04 

Automobile  Windshields  Used  as  Tables   548 

Automobile  Wireless.  Latest  British   420 

Automobile,  Worn  Friction  Disk  on.  Repairing. .  433 

Automobile  Writing  Case  of  Pathfinder   515 

Automobiles  Affect  Millinery  Business   685 

Automobiles,  Air  Propeller  Alarm  for    54 

Automobiles,  Compact  Luncheon  Sets  for   357 

Automobiles,  Deflated  Tire  Alarm  for   77 

Automobiles,  Emergency  Steering  Gear  for   563 

Automobiles  for  Naval  Landing  Parties    496 

Automobiles  for  Red  Cross  Work   328 

Automobiles,  Grease  Cup  for    604 

Automobiles,  New  Spring  Suspension  for    552 

Automobiles,  Number  in  New  York    355 

Automobiles,  Public  Parking  Place  for   890 

Automobiles.  Racing.  Storing  Wheels  on   512 

Automobiles,  Rebound  Snubber  for    256 

Automobiles.  Rotary  Wing  Propeller  for    683 

Automobiles,  Side  Steering  Gear  for    463 

Automobiles.  Special  Courier,  for  German  Army.  .  118 

Automobiles,  "Streamline"  Headlight  for    235 

Automobiles  Transported  by  Power  Ferryboat.  .  .  .  714 

Automobiles,  Use  of  Mirrors  on    860 

Aviation  Accident  to  Lieut.  Chandenier   494 

Aviation — $2,000  Prizes  for  Flight  Duration...  582 
Aviation — Bird  Shaped  Wings  Keep  Planes  from 

Upsetting    622 

Aviation — Conneau's  Trip  over  Paris   693 

Aviation — Endurance   Record,   American,  Brains 

Behind,  by  A-.  F.  Zahm    566 

Aviation — Flies  at  Speed  of  300  Miles  an  Hour.  .  468 

Aviation — ^Flies  Higher  Than  Top  of  Pike's  Peak  488 

Aviation — Flight  from  Berlin  to  St.  Petersburg.  .  626 
Aviation — Flying    in    Europe    Averages  80,000 

Miles  Weekly    518 

Aviation— Flying,   more   Caution   in,   by   H.  H. 

Windsor    502 

Aviation — France's  Challenge  to  America  in  Fast 

Flying,  by  A.  F.  Zahm    645 


1 


POPULAR  MECHANICS  INDEX,  VOL.  XVIII,  1912 


Aviation  Fund,  German,  Medals  for  Subscribers 

to    827 

Aviation — Hydro-Aeroplane  Attempt  Upon  Chan- 
nel  Flight    496 

Aviation,  Museum  of,  by  H.  H.  Windsor   224 

Aviation,  Must  America  Trail  Europe  in?  By 

Major    Samuel    Reber   799 

Aviation — Oxygen  Used  in  Making  Altitude  Record  787 

Aviation  Pilots,  One  Thousand  French   874 

Aviation  Sickness,  by  John  B.  Huber   726 

Aviation   Signpost  in  England   429 

Aviation — Streamline   Theory,    Practical  Proofs 

of.  by  Victor  Lougheed   9 

Aviation,  Wilbur  Wright's  Last  Word  on   540 

Aviettes,   French  Prize  for    508 

Aviettes — Motorless  Man-Flight  Tests  in  France  158 

Aviettes  or  Flying  Bicycles,  by  H.  H.  Windsor..  223 


Baboon  Assistant,  Railway  Signal  Man  Has....  52 

Babv  Carriages.  Nursing  Bottle  Holders   617 

Baby's  Smile,  Electric,  12  Feet  Wide   67 

Bacilli,  Tests  Prove  Not  Necessary  to  Life   4 

Bacteria  That  Thrive  on  a  Diet  of  Iron   170 

Baggage  and  Package  Trucks,  Electric   840 

Baggage   Check.    Improved    861 

.  Baggage  Smashing,  Puts  an  End  to    328 

Baggage  Room  of  an  Aerial  Express   380 

Baggage   Smashing  Test,   Remarkable   553 

Bags,   Homemade   Letters  for  Marking   298 

Bait,   Live,   Pail    144 

Bait,  Luminous,  Catching  Fish  with   222 

Baking  Powder,  New   660 

Balloon  Record,  Long-Distance    90 

-Balloon — "Schwaben    I" — Wrecked    569 

TgBalloon  "Uncle   Sam"  Makes  Record    552 

TBalloons,  Cork  Coated  Fabric  for    700 

[^aluster  Design  to  Fit  Any  Pitch  Stairway....  432 

bamboo  Shelter  for  Lawns  and  Gardens   373 

Bands.   Lengths  to  Cut   Material  for   Making.  .  278 

Bandstand  Foundation,   Sandstone  Knob  as.  .  .  .  356 

rBandstand.    Open-Air    School    in   199 

rfiarge,  Coaling,  Mixes  Coal  Automatically              .  90 

i  Barge.  King's,  for  Henley  Regatta   341 

•^arn  Built  of  World's  Fair  Wreckage   476 

efearn   Door,    Holder   for    444 

iBarrel  Boat   147 

^nBarrel,   Detachable   Spout  for    912 

Barrel  Float  as  Engine  Control   79 

Bars.  Reinforcing,  To  Bend   744 

Baseball  Applied  to  Billiard  Table   475 

Baseball   Bat,   Bunting   463 

Baseball   Curver    306 

Baseball  Players,  Photograph  of   48 

Baseball   Shoes,   New   Spike  for   497 

"Basket"  Mast  in  Successful  Test    869 

Bathings  in  Ganges,  Numbers  of  People   516 

Baths,  Shower,  Horses  Take   573 

Bathtub  Stopper,  Substitute    760 

Batter  Mixer,  I-^lectrically  Operated    694 

Batteries,  Charging  by  Means  of  Light   409 

Batteries,    Electric   Bells    without   345 

Batteries,  Storage,  Alternating  Current  Rectifier 

for    Charging    745 

Battery    Box,    Multiple    594 

Battery — Dry  Cell,  How  to  Make    455 

Battery    Economy    13S 

Battery,  To  Charge  from  a  Direct  Current  Cir- 
cuit   899 

Battery,  Wet,  Homemade   608 

Battle  Cruiser  Rivalry  in  Europe    422 

Battleship — "Hellfire,"     British,  Reconstruction 

of    580 

Battleship,  Illuminated  Aeroplanes  Destroy  ....  814 

Battleship's  Armor  Plate  Stands  Collision   351 

Battleships,  German,  Asbestos  Furnishings  on.  .  482 

Battleships,  New  Gas  Engine  for    344 

Bear,  Climbing,  Looks  Like  Tree  Trunk   678 

Bearing  Clamp.  Three-Point   130 

Bearings  for  Model  Work    610 

Bearings,  Hot,  How  to  Cool    898 

Bears,  Polar,  and  Birds  as  Trained  Fishers   717 

Bed   Cover  Fastenings    919 

Bed  Equipped  with  Electricity    16 

Bed,  Inside-Outside,  in  Anchored  Pilot  House..  651 

Bed,   New  Outdoor-Indoor    77 

Bed  or  Chair.  Life  Preserver  Becomes    669 

Bed.  Prairie  Schooner,  Camp  Baby  Has   682 

Bed  Warmer,  Homemade  Electric    924 

Bedclothes    Fastener    152 

Bee   Colony,   Unique   German    335 

Beer  Keg  Used  as  Metal  Tumbler    543 

Beer   Stein   Covers,   Lead,   Worry   Germans....  505 

Beet  and  Peppermint  Farm.  Marsh  Becomes.  .  .  .  504 


Bell,  Alexander  Graham  : 

Telephone    185 

Bell  Chimes  for  Motor  Car  Music    674 

Bellows  Aid  in  Playing  Clarinet   705 

Belt,   Cartridge,   How  to   Make   919 

Belt,  Tightening,  to  Reduce  lljingeu    478 

Belt  Transmission  Around  a  Corner   80 

Belt  Tightener,  Self- Adjusting   127 

Beltman  or  Electriciail,  Shop  Si.i^na'i  for.   134 

Belts,   Eyelets  for    28& 

Belts,   Moving,   Break  Filament   Lamps   575 

Bench  Stop  for  Planing  Thin  Boards   298 

Bench  Stop,  Homemade    598 

Bench  Vise,   Homemade    457 

Bend  Reinforcing  Bars,  To   744 

Bending  Cast   Iron    909 

Bicycle    Handle    Control    for    Aeroplanes   695 

Bicycle,  Revival  of,  by  H.  II.  Windsor    654 

Bicycles.  Flying,  by  H.  H.  Windsor   223 

Bicyclists,   Grotesque  Make  Ups  by   343 

Bids  Ten  Years  in  Advance,  Dublin  Asks   337 

Billiard   Table,    Baseball   Applied   to   475 

Bin,    Apple,    Ventilating    431 

Bin  Opening.  Holding  Coal  Back  from   907 

Bird  Cage  Disease  Now  Afflicts  the  Race   870 

Bird  Cages,   Seed  Receptacle  for   151 

Bird — sTackdaw  That  Goes  to  School    50 

Birds  and  Polar  Bears  as  Trained  Fishers   717 

Birds,  Driving  Awav  from  Trees   451 

Bird's   Head  Umbrella   Handles    312 

Birds,  Short  Circuit  Fires  Caused  by   345 

Birds — -Sparrows,   Uncle  Sam  Urges  Stern  War 

on,  bv  L.  W.  Thavis    227 

Birds,  Trolley  Feeding  Dish  for   695 

Blank  Books,  Ruling    614 

Blast  Furnace,  New,  Has  Water  Cooler   826 

Blind,   Books  in   Esperanto  for    156 

Blind  ]Mav  Now  Hear  Light   521 

Blind  Woodworker,  Table  Constructed  by   210 

Block  Signals,  New  Type  for  Cold  Weather   46 

Blueprints,  Sketching  on    615 

Blueprints.  Waterproofing   135 

Boards,  Joining  without  Glue    275 

Boards,  Thin,  Bench  Stop  for  Planing    298 

Boat,    Barrel    147 

Boat  Building  in  Unusual  Places   171 

Boat,  Electric  Conveyor  Takes  over  Locks   723 

Boat — Gondola,   Electric  for  Thousand  Islands.  842 

Boat — Lake  Freighter,  Electric  Power  for   569 

Boat — Luxurious  Tug  Makes  Long  Journey   815 

Boat,  I'd  ice.  Submarine  Light  for    467 

Boat  Repair,  Diving  Apparatus  for   860 

Boat,   Shooting  Rapids  and  Falls  jn   621 

Boating  Contests,  Costume  for    631 

Boats,  Fishing,  Searchlights  to  Guide  489 

Body,  Human,  as  Electrical  Machine   465 

Boiler   Furnace   Door   Check   750 

Boiler  Gauge,  Steam  Heating,  Convenient  Loca- 
tion of    904 

Boiler  Test   Observers,   Safe   Retreat  for   681 

Boilers,  Range,  Repairing  Leaks  in.-   754 

Boiling  Solutions   in   Glass   748 

Bolt,    Expansion    753 

Bolt,  Worn  Threads  of,  To  Make  Hold   437 

Bolts.  Concrete  Floor,  for  Machinery   895 

Bombs.  Real,  Aeroplane  Bomb  Test  with   106 

Boning  Rods  for   Laying  Street  Paving   910 

Book  Cover,  Pocket  for  Inside  of   610 

Book  Strap  and  Drinking  C\ip,  Combined   307 

Bookcase  or  Closet,  Portable  and  Folding   770 

Books  for  Blind  in   Esperanto    156 

Books,  New   154,  464 

Bore  Hole,  Deepest,  Interesting  Features  of .  ,  .  .  499 

Bore  in  Motorcycle  Engines,  Truing  Up   596 

Boring  and  Turning  Long  Pieces    449 

Boring  Cylinders  with  Automobile  Power   556 

Bottle  Cap.   New    113 

Bottle    Opener    617 

Bottle,  Removing  Cork  from    609 

Bottle    Rinsing    Faucet    153 

Bottle,  Rubber  Protected  Nursing   153 

Bottle,    Surprise    Water    606 

Bottles,  Adjustable  Cleaning  Brush  for   463 

Bottles,  Crown  Tops  on.  Substitute  Remover  for.  749 

Bouquet.  Newest  Way  of  Wearing    362 

Bouquets,  Edible.  Replacing  Boxed  Sweets   384 

Box,  Automobile  Tool,  Chain  an  Accessory  to.  .  758 

Box,  Camp  Provision    299 

Box,   Homemade  Tool    748 

Boxes,  Homemade  Hinges  for   302 

Boxing  on  Horseback    66 

Boy,  Runaway,  Passing  of.  by  H.  H.  Windsor.  .  501 

Boy    Scouts,    Fire    Instruction   for   878 

Brace  or  Anchor  for  a  Pole   592 


539479 


4 


POPULAR  MECHANICS  INDEX,  VOL.  XVIII,  1912 


Bracelet,  Expansion    925 

Brake,  Motorcycle  Engine  Cut  Out  by   704 

Brand,   How  to  Make   758 

Branding  Iron,  Electric,  for  Commercial  Uses.  .  720 

Brass  Articles,  Cleaning   613 

Brass,   Cleaning    433 

Brass  Pin  Tray    301 

Brass,  Lustrous  Black  on   594 

Brass  Work,  Scraper  for    449 

Breakfast  Food  from  Taro  Root   325 

Breakwaters,   Wave-Action  Pressure  on   180 

Brick    Column    Withstands    Tremendous  Pres- 
sure   678 

Brick,  Water  from  Drainpipe  Leak  Absorbed  by.  .  436 

Bricklayers,   Line  Holder  for   594 

Bricklaying  School  for  Women   414 

Bridge  Approaches,  Electric  Aid  in  Climbing.  .  .  .  519 

Bridge,  Artistic  French  Highway   356 

Bridge,  Bascule,  Provides  Optical  Illusion   570 

Bridge  Construction,  Dynamite  in   323 

Bridge,  Double-Deck  Bascule,  for  L  Traffic   348 

Bridge,  Great  Arch  of  Concrete  in  Pittsburgh .  ,  200 

Bridge,  Manhattan,  Plaza  Planned  for   97 

Bridge  Moving  Operation,  Unusual   26 

Bridge  or  Ladder,   Stretcher  May  Be   780 

Bridge,  Primitive  Draw,  in  Chicago    486 

Bridge,  Squaws  Used  to  Test  Strength  of   881 

Bridge,   Stone,   Reinforced  with   Concrete   270 

Bridge,   Suspension,  Liverpool  may   Have   793 

Bronze,  Ancients  Had  Trick  of  Casting   857 

Broom  for  Sweeping  Out  Corners  in  Steps ....  609 

Br6om  Holder,  Another    297 

Brooms,  Dust  Catcher  for    306 

Brush,  Adjustable  Cleaning,  for  Bottles   463 

Brush,  Flesh,  and  Soap  Dish  Combined   463 

Brush  Handles,  Protecting  from  Paint   762 

Bubbles,  Durable  Soap,  Blowing   913 

Bucket,  Soap  Tray  for   898 

Buckle,  Pinless  Safety,  for  Trousers   218 

Buffer,    Furnace   Door    588 

Building,  Continental  Bank    161 

Building,  New  Records  Established  by   37 1 

Building,  Old,  Modern  Construction  in   711 

Building,   Sillar  Used  in    164 

Building — Sky  Lease,  Unique  Deal   882 

Building — ^Skyscraper   Residence    828 

"Building,"  World's  Smallest  Business    207 

Buijdings,  Old,  Preserving   875 

Buildings,  Panama-Pacific  Exposition   788 

Buildings,  Quaint,  of  an  English  Village   632 

Buildings,   Skyscraper,  Skyscraping  Photographs 

of    338 

"Bull  Moose"  Enters  Lists  Against  Bear   819 

Bullet,  Curious  "Freak"  of    48 

Bumping  Posts,  All-Steel    794 

Burglars,  Motor  Horn  Scares  Off   582 

Burlap.  Needle  for  Sewing   767 

Bus,  Motor,  vs.  Tramcar  in  London   267 

Bus,  Old,  Converted  into  Motor  Caravan   264 

Butter    Production,    Annual   65 

Butter — Something  for  Nothing,  by  H.  H.  Wind- 
sor  224 

Butterflies,  Shooting  with  Arrows    180 

Butterfly    Farm    731 

Button,  Removing  from  Child's  Nostril    904 

Button.    Riveted,    Holder    for   749 

Buttoning  Device  to  Replace  Hooks  arid  Eyes. . .  .  393 

Buttonless    Waist    an    Actuality   856 

Buttons,  Illuminated   617 

Cabbage  and  Seaweed  Turned  to  Rubber   274 

Cabbage  Patch  on  a  I'aris  Boulevard    697 

Cabinet  and  Serving  Table,  Combined   669 

Cable  Drums,  Three-Wheeled  Truck  for   549 

Cable  Eyes,  Mooring,  Hand  Loop  for   270 

Cablegram   Makes   Quick   Trip   584 

Cableway.  Carrying  Locomotive  on   342 

Cabole   Tree    208 

Caisson  Designed  for  Raising  Wrecks    872 

Cake  Pan,  Glass  Bottom  for   597 

Calendar    Pen    925 

Calf    Weaner    771 

Caliper,  Indicating  Outside    123 

Calking,  Lead  Rope  and  Lead  Wool  for   159 

Calorimeter  for  Fruit   163 

Camera,  Aeroplane  Photographed  by  Its  Own.  .  .  .  666 

Camera  Lens,  Making  Pictures  without   271 

Camera,  Motion  I'icture,  for  Cameras   241 

Cameras,  Homemade  Direct  View  Finder   918 

Camp  Baby  Has  I'rairie  Schooner  Bed   682 

Camp   Fire  Utensils,   Supports  for   921 

Camp  Provision  Box   299 

Campanile,  Famous  Saint  Mark's,  Restored   47 


Cams,  Small,  How  to  Make   917 

Cams,  Turning  in  a  Lathe    750 

Can  with  Self-Closing  Cover   462 

Canal  Cuts,  Panama,  Completed  Portions  of .  .  .  637 

Canal,  Dynamite  Blasting  on   812 

Canal  Lock  Gates,   Special  Drill  for   378 

Canal,  Panama,  Dried-Apple  Model  of   220 

Canal,  Panama,  Hydroelectric  Power  on   482 

Canal,  Panama,  Largest  Coaling  Station    74 

Canal,  Panama,  Rates,  by  H.  H.  Windsor   795 

Canal,  Panama,  Testing  Lock  Gates  at   211 

Canal,  Panama,  Too  Small,  by  H.  H.  Windsor..  223 

Canal,  Panama,  View    106 

Canal,  Panama,  Working  Model  of  Locks   16 

Canal,  Primitive  Dredge  Still  in  Use  on   874 

Canal,  Pumping  Water  into    553 

Canal  Zone,  Panama,  Population   494 

Candy  Pulling  Machine,  How  to  Make   759 

Cannon  Designed  for  Use  on  Aeroplanes   16 

Canoe,  Shooting  Rapids  and  Falls  in   621 

Canoe,  To  Repair  Leak  in   457 

Canoes,  Indian  Dugout,  Become  Motorboats   778 

Cantilever,  Carrying  Skyscraper  on   500 

Canvas  Housing  on  Street  Sweeper   407 

Canvas  Seat  Back  for  Locomotive  Engineer.  .  .  .  867 

Canvas  Shoes,  Cleaner  for   805 

Cap  and  Goggles,  New  Automobile  ,.  360 

Cap  for  Motorists,  "Fore  and  Aft"   466 

Capital  City  for  Australia,   Creating   358 

Car,  Electric  Party.  Motion  Pictures  Shown  on..  392 

Car  Entrance,   Inclined   Street   885 

Car,  Gold,  of  South  African  Railway   865 

Car  Line,  Horse,  in  the  Ocean  -   673 

Car,  New  Freight,  Alcohol  for  Heating   269 

Car,  New  York's  Double-Decked  Stepless  Street.  466 

Car,  Old  Railroad,  Used  as  House   216 

Caravan,    French    Motor    888 

Caravan,  Old  Bus  is  Converted  into    264 

Carbon   in    Steel,   Determining   554 

Carbons  of  a  Motion  Picture  Machine,  To  Ex- 
amine  743 

Carborundum  Wheel,  Broken,  Repairing   586 

Carburetor  Floats,  Corks  Used  for   537 

Carburetor,    Protecting    from    Dirt   597 

Carpenter's  Door  Holder    121 

Carpenter's  Vise  Adjuster    282 

Carriages,   Burmese    120 

Cars,  Electric  Auto,  of  Parisian  Railway   644 

Cars,  Elevating  Device  for  Unloading   85 

Cars,  Loaded,  Lifted  Bodily  by  Electric  Hoist..  110 

Cars,  Gasoline-Electric,  for  England   844 

Cars,  Sand  Tank,  Chicago  City  Railways    541 

Cars,  Swiss  Street,  Rigid  Rules  on   234 

Cartridge  Belt,  How  to  Make   919 

Carved  Fish  from  Fishbones   840 

Casehardening  Pot,  Cover  for    909 

Cast  Iron,  Bending   909 

Casters  on  Wheelbarrow  Rests   604 

Casting  a  Huge  Engine  Bed   636 

Casting  Bronze.  Ancients  Had  Trick  of   857 

Castings,  Odd  Shaped,  Reaming  Holes  in   749 

Cat  Adopts  Rats    686 

Cat,  How  Turns  Over,  by  Forest  Ray  Moulton..  21 

Cats,  Porcelain,  on  Roof  of  Hotel   892 

Causeway,  Galveston's  Great,  Opened   166 

Caviare,  Harvesting  in  Russia   209 

Celluloid,  How  to  Cement    278 

Cellulose,  Mystery  of,  by  Daniel  M.  Grosh ....  701 

Cement  Celluloid,  How  to   278 

Cement  Gun  Used  to  Coat  Piles   736 

Cement,  Repairinjr  Split  Lead  Pipe  with   903 

Cement  Walk,  Town  Sells  for  Advertising   99 

Cemetery,   Concrete  Arches  in   45 

Censer,    Flower    Vase   107 

Chain   an    Accessory    to    an    Automobjile  Tool 

Box    758 

Chain,  Complicated  "Whittled"  Wooden   864 

Chain  Drive.  New,  for  Motorcycles   708 

Chain,  Giant  Anchor,  Forging  Links  of   728 

Chain,  Giant,  for  Towing  Drydock  across  Ocean.  .  722 

Chains,  Anti-Skid,  Jack  for  Tightening    307 

Chains,    Preventing   Tire    Puncture    with   585 

Chair,  High,  and  Hobbyhorse,  Combined   306 

Chair,  Homemade  High,  for  Babies   761 

Chair  Legs,  To  Fasten   453 

Chair  or-Bed,  I>ife  I'rosorver  Becomes   669 

Chair,   Pocket  Folding    771 

Chair  Prison,  Portable,  for  Tramps   822 

Chair  Rocker  for  a  Baby    923 

Chair  Rockers,  Safety  Tips  on   770 

Chair    Swing    296 

Chairs,    Refinishing    768 

Chamberlain,  G.  E.  : 

Discoveries,  Great,  Due  to  Happy  Accidents  .  115 
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Champagne  Jug  with  Ice  Chamber   400 

Check,  Improved  Baggage    861 

Chemical  Action  in  Soil,  Culebra  "Volcano"  is..  197 

Chemicals,  Can  Life  be  Made  from   680 

Chemicals,  Flowing  by  Suction   597 

Chemicals,  Trotecting  the  Hands  From    739 

Chemistry    Principles    in    Painting   828 

Chewing  Gum  Not  Used  Abroad   79 

Chicken   Draws  a   Cart   729 

Chicken  Feather  MufiE    891 

Chickens,    Dog    Adopts   479 

Chickens,  Electrical   Culture  of   630 

Chickens.  Tuberculosis  Discovered  in   628 

Children  in  Search  of  Work,  London  Aids   837 

Chimes.  Bell,  for  Motor  Car  Music   674 

Chimney,  Concrete,  of  Interesting  Design   392 

Chimney  Hole.  Bushing  Stovepipe  in   459 

Chimney,  Two  Legged,  of  Old  Tavern   889 

Chimnev,  Utilizing  Heat  from   894 

China    Closets,    Twin    140 

China's  First  Jury  Trial   110 

Chinese  Admire  George  Washington   87 

Ctrinese   Name   for    Republic   264 

Chinese  Poor  Soldiers,  by  H.  H.  Windsor   653 

Chisel.   Wood-Turning    289 

Chuck.  Easing  .Jaws  of    121 

Church.  Odds  and  I^nds  Used  in  Building   827 

Church.   Queen   Anne's   Curious  "Footstool"....  877 

Church  Spire.  London,  as  Lincoln  Memorial....  326 

Churches.   Throe  Old  Diminutive  Brooklyn ....  676 

Cigar  Case  and  Cigar  Cutter,  Combined   617 

Cigar  Case,  Humidifier  for   139 

Cigarette  Case,  New    640 

Circles  of  Larfre   Diameters.   Drawing   121 

Circle,  To  Quickly  Find  the  Circumference  of .  .  .  .  586 

Circumference  of  Any  Circle,  To  Quickly  Find.  .  586 
Circumference  of  the  Universe.   Calculating,  by 

Forest  Ray  Moulton    84 

City,  Capital,, for  Australia.  Creating   358 

Clamp,  Emergency  Connection,  for  Wiring   238 

Clamp,  Equalizing  for   Spring  Hangers   441 

Clamp  for  a  Faceplate  or  Planer  Bed   907 

Clamp.   Picture  Frame  and  Triangle   458 

ClamD,    Small    750 

Clamp,  Three-Point  Bearing    139 

Clamp,  T-Square,  for  a  Drawing  Board   593 

Clarinet,  Bellows  Aid  in  Playing   705 

Claudy,  C.  H.  : 

Photographing  Curvature  of  the  Earth   71S 

Cleaner  for  Canvas   Shoes    305 

Cleaning  Brass  Articles    613 

Climbers,  How  to  Make  Pair  of   441 

Clock,  Making  Run  a  Year   78 

Clock,    Photographs    Take   Place    of    Hour  Nu- 
merals  872 

Clock  Reminds  of  Engagements    34 

Cloth.  Fabric  Resembling,  Made  from  Paper....  731 

Clothes,  Cleaning  by  Boiling  Them   305 

Clothesline,  Double.  Supporter  for    460 

Clothesline  Pole,  Revolving   906 

Clothespin,  Wire    765 

Clothing,  Heat  and  Waterproof  for  Firemen...  310 

Clothing.   Lock   for    152 

Clouds,  Study  by  Motion  Pictures    217 

Coal,  Anthracite,  Made  in  Laboratory   419 

Coal  Bed,  Gold  Found  in   242 

Coal  Direct  from  Mine  to  Furnace   793 

Coal  Dock,  Elevator  and  Crusher,  Combination..  269 

Coal  Electricity  from,  by  New  Method   636 

Coal  Hod  Bottom,  Dust  Catching   761 

Coal,  Holding  Back,  from  a  Bin  Opening   907 

Coal    Industry,    Waste    in   657 

Coal  ".Jewels"  for  Tie  Pins   103 

Coal  Mining,  Compressed  Air  Gun  for   716 

Coal  Storage,  Submerged  Pit  for   169 

Coal.  Unmined,  Scheme  for  Converting  into  Gas  3 

Coaling  Barge  Mixes  the  Coal  Automatically....  90 

Coaling   Station,   Locomotive   700 

Coaling  Station,  Panama  Canal  Largest   74 

Cody's   Family   Built  Aeroplane   561 

Coffee   Urn,    Screen   in   895 

Coin    Trick.    Dissolving   461 

Coins,    Display    Holder   for                              '*'  917 

Coins.  French,  to  Have  Hole  in  Center....!...  660 

Cold  Storage  Temperatures    449 

Collector   Rings,   Truing             434 

College  Monogram,  Largest  in  World   642 

Color  Schemes  to  Mark  Auto  Routes   879 

Colors,  Rainlww,  for  Copper  Surfaces   634 

Columbus'   Voyage,  Cost  of   478 

Column  Carrying  Train  Like  Huge  Caterpillar..  724 

Comb,   Liquid  Spraying   .-   617 

Comment  and   Review,  by   H.   H.  Windsor.... 
 39,  223,  375,  501,  653.  795 


Compass,   Marching    307 

Compass,  Operation  of    765 

Compressed  Air  Gun  for  Coal  Mining   716 

Compressed  Air  Gun  for  Coal  Mining   716 

Concertina,  Life  Belt  Resembles    857 

Concrete  at  Miraflores  Locks    260 

Concrete  Arches  Form  Base  for  Tt)mbstones   45 

Concrete   Block  Outfit  for   Boys   198 

Concrete  Blocks,  House  Built  of...,   5.39 

Concrete  Buildings  .''or  Military  Post   656 

Concrete  Capitals,  Iron  Mold  for   791 

Concrete   Chimney   of   Interesting  Design   392 

Concrete  Cornice  of  Massive  Size    237 

Concrete   Floor   Bolts  for   Machinery   895 

Concrete  Floor,  Wood  Top  on   439 

Concrete  House  to  Cost  .$4,000   855 

Concrete,  How  to  Stop  Leaks  in   902 

Concrete,  Injecting,  to  Overcome  Quicksands.  .  .  852 

Concrete  Mixer.   Homemade   692 

Concrete,  Movable  Distributing  Tower  for   677 

Concrete  Piles,  Mold  for.  Can  be  Unrolled   516 

Concrete   Pontoon    370 

Concrete,  Protecting  against  Frost    204 

Concrete    Radiators,    German    233 

Concrete   Refrigerators    244 

Concrete,  Reinforcing  Steel  Water  Tanks  with..  384 

Concrete,  Stone  Bridge  Reinforced  with   270 

Concrete   System   Like   Sheet  Piling   656 

Concrete  Tables,  Vibrationless    319 

Concrete  Trees,  Pergola  Formed  of    468 

Concrete  Walks,  Finding  Contents  of   598 

Concrete   Water   Tank,    Funnel-Shaped   430 

Concrete  Work  Cracks  Being  Studied   378 

Conveyor,  Electric,  Takes  Boat  over  Locks   723 

Conveyor  Has  Safety  Stop  Switches  -.  .  .  .  685 

Convict  Built  Roads,  by  H.  H.  Windsor   797 

Cooker  Attachment  for  Furnace  Doors   771 

Cooking  by  Electricity  and  by  Gas  Compared.  .  .  .  113 

Cooking  Food  in  Paper    148 

Copper  Pontoons  for  Hydro-Aeroplane   583 

Copper  Prevents  Bids  on  Arc  Lamps   337 

Copper   Stencil   for  Marking  Laundry.   How  to 

Make    301 

Copper  Surfaces,  Rainbow  Colors  for   634 

Cork  Coated  Fabric  for  Balloons   700 

Cork,  Removing  from  a  Bottle   609 

Cork  Used  for  Carburetor  Floats   537 

Corn,  Ear  of.  Sixty  Feet  in  Height   808 

Corn  Knife,  Sickle  and  Pruning  Saw  Combined.  .  152 

Corn,    Seed,    Stringer   462 

Corn  Sheller,  Homemade    766 

Corpses,    Sending  by   Mail    737 

Cost  System  for  Small  Shops    285 

Costume  for   Speed  Boat  Contests   631 

Cotter,  To  Mark  Through-Way  of...'.   293 

Cotton  Fiber,  Gin  to  Unroll  Seed  from   836 

Cotton,  Nettle  Substitute  for  Cotton    50 

Cotton    Picking    Glove   925 

Couch,    Floating   463 

Couch  Hammock  for  Porch  or  Garden    396 

Countersink,  Homemade,  for  Wood   924 

Court  Dress,  New  British  Civilian   208 

Cow.  Lassoing  from  Automobile   45 

Cowboy  Saddles  His  Automobile   628 

Cows  and  Pigs,  Fish  Meal  as  Food  for   256 

Cows   Shelter  under  an  Aeroplane   392 

Cox,  John  R.  : 

Engineers,  Making,  Out  of  Sailors   880 

Cranker,  Engine,  Used  on  Hydro-Aeroplane   707 

Crankshafts,  Pantograph  Cuts  Out    542 

Crematories,  Heated  by  Electricity   232 

Crown,  African  Potentate's  Coronation   870 

Crystals,  Natural,  Beautiful  Monument  of   575 

Cucumber,  Rattlesnake    815 

Cucumbers,  Raising  on  a  Trellis    147 

Culvert,  Inexpensive  Temporary   277 

Culvert,  Metal,  with  Spiral  Corrugations    236 

Cup,  Drinking,  and  Book  Strap.  Combined   307 

Cups,  Look-Out-for-the-Car  Sanitary    354 

Current  Motor  at  Joliet   313 

Currycomb,    Substitute    305 

Curtain    Stop    770 

Cutlery   Grooves,    Plates    with   462 

Cutter  for  Lace  Leather   76h 

Cylinder,  Missing  Gasoline  Engine,  Detecting.  .  .  .  749 

Cylinder,  Squeaky    759 

Cylinders,  Boring  with  Automobile  Power   556 


Dairy  Farm,  Marathon  Milkers  on    578 

Dancer  Practices  with  Lawn  Roller   843 

Dancing  Grotesques,   Russian    411 

Dashboard,  Automobile,  as  Storage  Space   706 

Dates,  Ripening  in  an  Incubator   377 
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Death   Rate,  -American  Air,   Highest   168 

Death  Rate  in  Australia    717 

Death    Valley,    Cal.,    Lowest    Point    in  United 

States    262 

Decks,  Watertight,  to  Render  Ships  Unsinkable.  .  727 

Decorator's    Scraper,   Cup  on   443 

Decoy  Reel  and  Balance,  Combined   470 

Delhi  Pillar  Made  of  Wrought  Iron   570 

Demagnetizer,    Watch.    How   to   Make   766 

Dentistry,  New  Pain  Eradicator  for   879 

Depot  Box  "To  Please  the  Public,"   by  H.  H. 

Windsor    42 

Desert,  Sahara,  Six  Wheeled  Aero-Cycle  for....  837 

Desk,  Live  Tree,  in  Postoffice   865 

Dial  Tags  for  Kiln  Doors    859 

Dinosaurs,  Prehistoric,  Found  in  Utah,  by  Hart- 
ley M.   Phelps    119 

Dirigible,  Future  of,  by  H.  H.  Windsor   375 

Dirigible,  Largest  War,  of  French  Army   206 

Dirigibles,  Anchor  Mast  for    172 

Dirigibles  Used  in  Turko-Italian  War   109 

Discoveries,  Great.  Due  to  Happj^  Accidents,  by 

G.   E.   Chamberlain    115 

Disease — Aviation  Sickness,  by  John  B.  Ruber.  .  726 

Disease,  Bird  Cage,  Now  Afflicts  the  Race   870 

Disease,  Eye,  Caused  by  Safety  Lamp   790 

Disease — Infantile  Paralysis,  Flies  Carry    838 

Disease — 'Malaria,  Conquering  in  Italy    531 

Disease — "Sleeping  Sickness"  and  Motorcycling.  774 

Diseases  of  Ancient  Egypt    424 

Diseases,  Skin,  Treated  by  Electric  Drying  Proc- 
ess   884 

Dish,  Trolley  Feeding,  for  Birds   695 

Dish  Warmer  for  Use  on  the  Table   239 

Dishes,  Lending,  as  Advertising  Scheme   474 

Dishes,  Silvered  Fly  Screens  for   548 

Disinfectants,  Flies  Thrive  on   866 

Disinfectants  for  Various  Articles   444 

Disks,  Cutting  from  Sheet  Metal   906 

Diving  Apparatus,  Extraordinary  French   737 

Diving  Apparatus  for  Boat  Repair   860 

Diving  Records,  U.  S.  Submarine  Breaks   863 

Diving  Suit,  "HandcufC  King"  Escapes  from   100 

Divorced  by  a  Hand  and  Foot  Signature   216 

Dog  Adopts   Chickens   479 

Dog,   Begging,   Formed  in   Smoke   563 

Dog — Dachshund  Bigger  Than  a  Man   776 

'Dog,  Door   Sign   Warns  Against   424 

Dog,    Hand    140 

Dogs,  Bearlike  Shepherd,  of  the  Pyrenees   173 

Dogs,  Microbes  from,  to  Prolong  Life   340 

Dogs,  Motor  Ambulance  for    570 

Door,  Barn,  Holder  for   444 

Door  Holder,  Carpenter's    121 

Door  Keys,  Extra,  Preserving    593 

Door  Lock,   Sliding    443 

Door  Marks  Beginning  of  World   631 

Door,  Shop,  Lock  for  Inside  of   753 

Door    Spring,    Homemade    Screen   606 

Door,   Threshold   Storm   Strip   on   903 

Door,   Wicket   for    907 

Doors,    Heavy,    Handle   for    139 

Doors  or  Windows,  Triple,  Weighting   132 

Doors,    Rolling,   Counterbalancing    592 

Doubletree,   Shock-Absorbing    288 

Draftsman,  Woman    257 

Draftsman's  Ink  Bottle  Cork,  Steel  Pen  Used  in.  140 

Drainpipe  Leak,  Water  from,  Absorbed  by  Brick  436 

Drawer  Paper  Protector    123 

Drawer  Pulls,  How  to  Make   88 

Drawing  Board,  T-Square  Clamp  for    593 

Drawing  Circles  of  Large  Diameters   121 

Drawing — Ink  Fountain  for  Covering  Large  Sur- 
faces on  Triangles    439 

Drawing  Ink,  Reservoir  Pen  for   294 

Drawing  Instruments,  Substitutes  for   150 

Drawing  Threads,   Triangle  for  Drawing   595 

Drawing,  To  Keep  Protractor  from  Soiling.  .  .  .  440 

Drawing,  To  Prevent  T-Square  from  Soiling.  .  .  .  284 

Drawings  on  Satin,  Architects'  Exhibition   254 

Drawings.  Perspective,  Board  for  Making   897 

Dredge,  Primitive,  Still  in  Use  on  Canal   874 

Dredging  Concern,  U.  S.  Government  Largest.  .  350 

Dredging,  Effect  on  "Swell"    384 

Dresser  That  Permits  Many  Sided  View   825 

Drill  Holder.  Auxiliary    133 

Drill,  Miner's,  Dust  Catcher  for    329 

Drill  Press,  Homemade  Hand    452 

Drill,  Rotary,  to  Bore  Artesian  Wells    728 

Drill,  Small  Needle   122 

Drill.  Special,  for  Canal  Lock  Gates   378 

Drilling  and  Undercutting  Holes    902 

Drilling   Switchboards.  Protecting  When   587 

Drills,   Twist,   Grinding    432 


Drinking  Fountain  Combined  with  Faucet   546 

Drinking   Fountain,    Ice-Cooled    321 

Droplight,  Movable    284 

Drum,  Big,  for  Musical  Festival   422 

Dry  Cell,  How  to  Make   455 

Drydock,    "Arkansas"    in   266 

Drydock,   England's   New   Floating                    .  417 

Drydock,  Giant  Chain  for  Towing  across  Ocean  722 

Drydock,  Navy's  Great,  at  Last  Completed   173 

Duck,  Advertising    100 

Dummies  Draw  Fire  of  Attacking  Army   838 

Duocar,    Racing    79 

Dust   Catcher   for   Brooms    306 

Dust  Catcher  for  Miner's  Drill    329 

Dust  Catching  Coal  Hod  Bottom   761 

Dustpan,  Long  Handle  for   453 

Dynamite  Blasting  on  the  Canal   812 

Dynamite,   Blasting  Rain   Clouds   with   179 

Dynamite,  Building  Telephone  Lines  with   217 

Dynamite  Does  Work  of  Sledge    342 

Dynamite  in  Bridge  Construction    323 

Dynamite  Substitute,  Fearless  Testing  of   1j62 

Dynamo,    Dead,    Reviving    754 

Dynamo,   Gas-Engine-Driven,   To   Remedy  Flick- 
ering Lights  on    293 

Dynamo  Rooms,  Filtering  Air  for   380 

Dynamo  That  could  Rest  on  a  Copper  Cent....  774 

Ear  Affections,  Electrical  Heating  Pad  for   478 

Earth,   Curvature  of.  Photographing,  by  C.  H. 

Claudy   718 

Earthquakes,    Predicting    382 

Eclipse  Observers,  Eye  Injuries  to   321 

Eclipse,  Solar,  Effect  on  Wireless   210 

Eels  Meet  Death  Trying  to  Imitate  Salmon   640 

Egg  Beater,  I'ressu re-Operated    307 

Egg  Gathering  with  Wheelbarrows    327 

Egg    Separator,    Homemade  .*   923 

Eggs,  Producing  in  Laboratories   889 

Eiffel  Tower  from  an  Aeroplane   729 

Ejector,   Homemade    894 

Elbow,  Six-Piece,  Rule  for  Laying  Out   898 

Electioneering  in  Airships,  by  H.  H.  Windsor.  . .  .  653 

Electric  Aid  in  Climbing  Bridge  Approaches....  519 

Electric  Baggage  and   Package  Trucks   840 

Electric  Bed  Warmer,  Homemade   924 

Electric  Bells  without  Batteries    345 

Electric  Branding  Iron  for  Commercial  Uses....  720 

Electric  Conveyor  Takes  Boat  over  Locks   723 

Electric  Devices  for  Killing  Insects   656 

Electric  Display  for  the  Show  Window   916 

Electric  Driers  for  Hosiery    429 

Electric  Drying  Process,  Skin  Diseases  Treated 

by    884 

Electric  Fan  Which  Runs  around  a  Track   392 

Electric  Fans  Used  in  India   737 

Electric  Fans  Used  in  Stable   211 

Electric  Fire  Engine,  New  York's  First   426 

Electric  Fishing  Signal,  How  to  Make   296 

Electric  Flashing  Sign  on  Motor  Truck   813 

Electric  Floor  Scrubber    426 

Electric  Furnace,  How  to  Make   611 

Electric   Gas   Lighter    768 

Electric  Globe,   Shade  for   603 

Electric  Heat  in  Fall  and  Spring    667 

Electric  Hoist,  Loaded  Cars  Lifted  Bodily  by..  110 

Electric  Indicator,  Wind  Vane  with   303 

Electric  Iron  Attached  to  Fire  Engine   624 

Electric  Iron,  Thawing  Frozen  Radiator  with.  . .  .  912 

Electric  Lamp  Flasher,  How  to  Make   920 

Electric  Lamp,  New    269 

Electric    Lamp,    Speaking   792 

Electric  Lamp  Tester   740 

Electric  Lamps  and  Transformers,   Combined.  .  925 

Electric  Lamps,  New  "Rainbow"   427 

Electric  Lamps,  Pull  Socket,  Device  for   857 

Electric  Light  Bulbs,  Selling  in  Australia   44 

Electric  Light  Mystery    148 

Electric   Light   Plant,    Most   Northerly   830 

Electric  Light  without  Heat    2 

Electric    Locomotive,    Highest    Voltage,  Direct 

Current    26 

Electric  Milking  in  the  Pasture   313 

Electric  Mine  Locomotives,  Automatic    398 

Electric  Motor,  Simple,  How  to  Build    141 

Electric   Motor   with   Walking  Beam   819 

Electric  Motors,  Submersible    241 

Electric  Perfume  and  Disinfector  Fan   854 

Electric  Plant,  Picture-Show,  in  Automobile....  321 

Electric  Power  for  Lake  Freighter   569 

Electric  Power  Station,  "Load  Dispatcher"  of.  .  721 
Electric  Railway  Company  Supplies  Much  Power  642 

Electric  Railway  Current,  Fishing  with   626 
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Electric  Refrigeration  for  the  Home   171 

Electric  Screw  Jack  Locomotive  Hoists   66S 

Electric  Service  Hotel,  Remarkable   2o9 

Electric  Shaving  Mug  .  .  •   763 

Electric  Shock,  Devices  \^  arn  of  Danger  of   232 

Electric  Sign  Lights,  Shade  for   587 

Electric  Soldering  Iron,  How  to  Make   279 

Electric  Stove  That  Stores  Energy   280 

Electric   Stoves,   Indicating  Switch  for   bob 

Electric  Test  for  Fixtures   460 

Electric  Toaster  of  Large  Capacity   ego 

Electric  Toasters,  Selling    861 

Electric  Tool,  Combination,  for  Garages   2o< 

Electric  Trucks,  Old,  Generating  Plants  for   548 

Electric  Water  Heater    453 

Electric  Wax  Melter  and  Dropper    90 

Electric   Wire    Connector   268 

Electric  Wires.  Unconnected,  Give  Shock   400 

Electrical  Accidents  Show  No  Increase   312 

Electrical  Company   Supplies  Large  Territory..  5bo 

Electrical  Culture  of  Chickens    630 

Electrical  Heating  Pad  for  Ear  Affections   478 

Electrical  Machine,  Human  Body  as   46o 

Electrical  Science.  Library  of   370 

Electricity,  Bed  Equipped  with   16 

Electricitv,    Crematories   Heated   by   232 

Electricity  Direct  from  Artificial  Heat    733 

Electricitv,  Disinfecting  Water  by   342 

Electricity,   Domestic   Hot-Water  Tanks  Heated 

jjy    390 

Electricity— Earth  as  Conductor  of  Heavy  Cur- 

TGIltS   •  

Electricitv  from  Coal  by  New  Method   636 

Electricitv  in  a  Los  Angeles  Festival   .  178 

Electricitv — Kilowatts.    Training    Public    to....  704 

Electricitv,  Mine  Operated  Wholly  by   729 

Electricity  on  the  Farm  Demonstration    238 

Electricity— Plowed  Field  as  High-Voltage  Con- 

ductor   .•  •  •  •  266 

Electricitv — Resistance,  How  to  Measure  with  a 

Voltmeter    437 

Electricity — Spark  Coil — How  to  Adjust   442 

Electricity  Supplants  the  Auctioneer   773 

Electricitv — Sweden  Profits  by  Waterfalls   330 

Electricity— Tongs  for  Handling  Live  Wires  with 

Safety    774 

Electricity— Transformers  Placed  on  a  Float....  113 
Electricity — 'Transmission  Line,  World's  Highest- 
Voltage   

Electricity — Treating  Rapid  Heart  by   872 

Electricitv,  Water  Pollution  Tested  by   242 

Electricity,  Whole  City  to  be  Heated  by   48 

Electrified  Water,   Spraying  Plants   with   641 

Electrolvsis — Menace  to  Skyscraper    471 

Electrolytic  Interrupter,  How  to  Make.   4,51 

Electrons,  Flying,  by  .7.  Gordon  Ogden   831 

Elevator,  Crusher  and  Dock  for  Coal   269 

Elevator  Guard  Rail   741 

Elevator,  Portable  Grain  Loading    87 

Elevator  Travel,   Speedometer  Shows   228 

Emerald  Mine  Discovery   206 

Emery  Cloth  Holder   ...................  127,  764 

Emery  Wheel,   Rotary  File  Operating  Like   829 

Employment  in  London  Hard  to  Find   118 

Engine  Bed,  Huge,  Casting   636 

Engine  Control,   Barrel  Float  as   79 

Engine  Cranker  Used  on  Hydro-Aeroplane   707 

Engine  Cylinder,  Gasket  Blowout  on   288 

Engine  Cylinder,  Missing  Gasoline,  Detecting   749 

Engine,  Diesel,  Peanut  Oil  can  Drive   780 

Engine,  Gasoline,  Accelerator  for    897 

Engine,  GasoWne,   Intake  Connections,  Locating 

Leaks    in    7.53 

Engine.  .Tacket,  Water  Cooling   134 

Engine,  Light  Rotary,  for  Motorcycle   619 

Engine  Manufacture,  Ancient  Bronze  Guns  Used 

in    354 

Engine,  Motorcycle,  Cut  Out  by  Brake   704 

Engine,  Old  Motorcycle,  Drives  Washer   686 

Engine  Safety  Stop    911 

Engineer,  City,  Monument  to    255 

Engineer,  Locomotive.  Canvas  Seat  Back  for....  867 

Engineer,  Resourceful    44 

Engineering  Efficiency  Forty  Years  Ago   264 

Engineers,  Aeronautical,  Want  a  Name   15 

Engineers,  Electrical  Signaling  Device  for   326 

Engineers,  Making,  Out  of  Sailors,  by  John  R. 

Cox   880 

Engineers,  Promoting  Interests  of    700 

Engines,  Motorcycle,  Truing  Up  Bore  in   596 

Engines.  Portable  Farm,  How  to  Clean    437 

Engraving  on  the  Inside  of  Finger  Rings   596 

Eraser  and  Pen  Extractor,  Combination   617 

Erosion  of  Propellers,  Preventing   337 


Eskimo  Civilization,  Protest  Against    843 

Everglades,  Water  Automobile  of   367 

Excavating  Frozen  Earth  with  Derrick  Chain.  .  233 

Exerciser,  Homemade    301 

Expansion  Bolt    753 

Experimentation,  Students  Construct  Outfit  for.  52 

Explosion,  "Making  Fertilizer  by    686 

Explosive — Dynamite  Substitute,  Test  of   162 

Explosives,  High,  Experts  Design  Magazine  for.  840 

Explosives,  Taking  from  the  Air    391 

Exports  from  Strassburg,  Varied    368 

Eye  Disease  Caused  by  Safety  Lamp   790 

Eye,  Illusions  of,  by  J.  Gordon  Ogden   245 

Eye  Injuries  to  Eclipse  Observers   321 

Eye  Shield  for  a  Microscope    923 

Eye,  What  Hath  Not  Seen,  by  J.  Gordon  Og- 
den   557 

Eyeglasses,  Bridgeless    307 

Eyelets  for  Belts    288 

Eyes,  Ponies',  Protecting  in  Coal  Mine   347 

Faceplate  or  Planer  Bed,  Clamp  for   907 

Factories,   Floating,   for  Indian  Waterways.  .  .  .  859 

Falls,  Shooting  in  a  Canoe    621 

Fan  and  Lights  in  Telephone  Booth,  Operating 

Automatically    750 

Fan,  Converting  Flywheel  into   110 

Fan,  Electric  Perfume  and  Disinfector   854 

Fan,  Electric,  Which  Runs  around  a  Track....  392 

Fans,  Electric,  Used  in  India   737 

Fans,  Electric,  Used  in  Stable    211 

Fare  Box  with  Novel  Automatic  Feature   577 

Farm  Houses,  Numbering    400 

Farm  Implements  of  French  Design   17 

Farm  Property  Values  Increase    253 

Farm  Worked  24  Hours  a  Day   102 

Farms,  Lilliputian,  on  French  Islands    708 

Faucet,  Bottle  Rinsing    153 

Faucet,  Bubbling  Cup  Combined  with   546 

Faucet,    Lock    463 

Fences,  Wire,  To  Take  Up  Slack  in   275 

Ferris  Wheel  Playground   295 

Ferry,  Hand  Operated  Trolley    692 

Ferryboat  Power  Used  by  Motorists   714 

Fertilizer  Factories  on  Shipboard    538 

Fertilizer,  Gunpowder  Used  as    81 

Fertilizer,  Making,  by  Explosion   686 

Festival,  Los  Angeles,  Electricity  in   178 

Fibers,  Strange,  Used  for  Artificial  Wool   823 

Figures,  Puzzle   with    305 

Filament  Lamps,  Metallic,  Odd  Behavior  of   18 

Filaments.  Metal  Lamp,  New  Form  of   397 

File,    Inexpensive   :  454 

File,  Rotary,  Operating  Like  Emery  Wheel  ....  829 

Filing  Flat  Surfaces    770 

Filing  Flat  Surfaces,  Vise  Guides  for   604 

Films,  Rewinding,  Fireproof  Magazine  for   485 

Filter  and  Funnel,  Combined  Gasoline    697 

Filter,  Automatic    456 

Filtering  Reflector  for  Incandescent  Lamps  ....  543 

Filtering  the  Light  Out  of  a  Flame   852 

Finger  Cot,  Flexible  Metallic    771 

Finishings  on  Battleships,  Asbestos    482 

Fire   Alarm   Gong  Operated  by   Sprinkler  Sys- 
tem   335 

Fire  Apparatus,  Automatic,  for  Ships   852 

Fire  Apparatus  Carries  Warning  to  Traffic. . . .  513 

Fire  Apparatus,  Unusual  Call  for    669 

Fire.  Determining  How  Much  Pure  Air  is  Re- 
quired   by    580 

Fire  Drills,  More,  by  H.  H.  Windsor   797 

Fire  Engine,  Aeroplane  Used  as   867 

Fire  Engine,  Electric  Iron  Attached  to   624 

Fire  Engine,  New  York's  First  Electric   426 

Fire  Escape,  Parachute    153 

Fire  Escape  Recessed,  Chicago  Skyscraper  Has..  156 

Fire  Escape  Truck,  New  English   375 

Fire  Exposition  to  Be  Held  in  New  York   41^ 

Fire   Extinguisher  for   Cable  Boxes   37.i 

Fire  Extinguisher  That  Smothers  Flame    829 

Fire  Hose  Reel,  Ingenious   99 

Fire  Hydrant  Heads,  Portable  High  Pressure...  816 

Fire  Instruction  for  Boy  Scouts   878 

Fire  Kindler,  Gas    760 

Fire  or  Panic  Menace  to  Skyscrapers   322 

Fire  Prevention  Day,  by  H.  H.  Windsor    796 

Fire    Protection — High-Pressure    System,  Balti- 
more's   258 

Fire  Protection,  Swimming  Pool  Used  for   879 

Fire  Station  Map  Shows  Unprotected  Territory.  .  .  361 

Fire  Truck,  English  Motorcycle    174 

Fire  Truck,  Life-Saving  Motor    2 

Fireless  Cooker  and  Gas  Stove,  Combined   320 
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Firemen  as  Walkin,^  Fountains    631 

Firemen,  Locomotive,  Given  Individual  Shovels..  733 

Firemen's  Suits,  Heat  and  Waterproof    310 

Fireproof  House  for  Fire  Chief    330 

Fires,  Forest,  Watch  for  from  Tower   514 

Fires,   Shooting  Out     791 

Fires,  Short  Circuit,  Caused  by  Birds    345 

Fish    Bait    450 

Fish  Carries  Watch  in  Stomach   570 

Fish  Carved  from  Fishbones    840 

Fish,  Catching  with  Luminous  Bait    222 

Fish,  Filtered  Water  Basin  Yields   775 

Fish  Meal  Used  as  Food  for  Cows  and  Pigs   256 

Fish  Press,  Giant  Screws  for   670 

Fish — Salmon,  Eels  Try  to  Imitate    640 

Fish  School,  Indian  Lookout  Watching  for   836 

Fish   Stringer    150 

Fish  Tinted  to  Suit  Buyer's  Fancy    15 

Fish — Trout  Trained  to  .Tump  Through  Hoop.  .  .  .  875 

Fishers,  Birds  and  Polar  Bears  as  Trained....  717 

Fishing  and  Hunting,  Pouch  Arrangement  for.  .  363 

Fishing  Boats,  Searchlights  to  Guide    489 

Fishing,  Carp,  in  Los  Angeles  Park   379 

Fishing  Signal,  Electric,  How  to  Make   296 

Fishing    Tackle    925 

Fishing  Vessels  Carrying  Wireless  Receive  Bounty  873 

Fishing  with  an  Electric  Railway  Current   626 

Fitch,  George  : 

Motorboat.  Acquiring    33 

Motorboating  in  Winter    661 

Fixtures,  Electric  Test  for   460 

Flag,  First,  of  French  Aeronautical  Corps   564 

Flag,  Raising    432 

Flags,  American,  Fixing  a  Standard  for   544 

Flannelette,   "Safety,"   Warning  Against    538 

Flatiron  an  Aid  in  Engineering   719 

Flatiron,  Electric,   Heat  Protection  for   83 

Flatiron  Holder,  Metal    766 

Flesh  Brush  and  Soap  Dish  Combined   463 

Flies  Carry  Infantile  Paralysis    83S 

Flies,  Destroying  with  Brazing  Torch   740 

Flies,  Out-of-Door  Trap  for   391 

Flies  Thrive  on  Some  Disinfectants   866 

Floats,  Electrical,  at  Los  Angeles   178 

Floods,  Control  of,  by  H.  H.  Windsor   375 

Floor,  Concrete,  Wood  Top  on    439 

Floor  Illumination  for  Hospitals    629 

Floor  Scrubber,  New  Electric    426 

•Floor  Set,  Nail  Set  and  Shield.  Combined   69 

Floral  Aeroplane  Catches  Parisian  Fancy   578 

Floral  Design,  Political  Emblem  in   505 

Floral  Loop  Novelty    18 

Flour  Container,  Roller    153 

Flower   Muffs    567 

Flower  Vase,  Non-Spillable,  for  the  Waist   15 

Flower  Vase  Censer    107 

Flowers,  Doping  Soil  to  Make  Thrive   731 

Flowers,  Picking  with  a  Shotgun    257 

Flume,  Monster  Metal  for  Irrigation   383 

Flutter  Ring,  How  to  Make   302 

Fly  Catcher,  Artificial  Spider's  Web  as   536 

Fly  Guard  for  Screen  Dcors   352 

Fly  Killing  Germ,  Cultivating   488 

Fly  Killing  Gun,  Interesting   394 

Fly  Screen,  Exterior  Sliding   459 

Fly   Screens,    Silvered,   for   Dishes   548 

Fly  Swatting  Contest  in  San  Antonio,  Texas....  221 

Flywheel,   Converting  into   Fan   110 

Flywheel,  Exhaust  Gas  Directed  Against   541 

Flywheel.  Placing  Radiator  in   695 

Fodder,  Aid  in  Mowing    431 

Foley,  J.  W.  : 

Song  of  the  Dynamite  Blast   51 

Food,  Canned,  Adulterations  of   230 

Football,    Inside,    Devices    Used    to    Create,  by 

Thomas    Kirbv    495 

Forge,  Cylinder-Blast,  of  Portable  Type    .898 

Forge    Hinges,    How    to   752 

Forge  Presses,  Safety  Device  for    ^38 

Forging  Press,  Gigantic  High-Speed   511 

"Fort"  for  Information  Bureau    733 

Fortification  Plan  Shown  by  Aerial  Photograph  217 

Fountain    Ruling   I'en    587 

Freight  Car.  New,  Alcohol  for  Heating   269 

Friction  Disk,  Worn,  on  an  Automobile    433 

Frog,  "Fatherless."  Scientist  Exhibits    846 

Frost,  Protecting  Concrete  Against   204 

Frosting  Gla^s    453 

Fruit,  Apparatus  to  Detect  Changes  in   163 

Fruit  Jar  Opener    461 

Frying  Pan,  Knife  Holder  on   609 

Fuel,  Least,  Most  Power  for    716 

Funeral  of  Japan's  Emperor   805 

Funnel  and  Filter,  Combined  Gasoline   697 


Funnel  Shaped  Concrete  Water  Tank  ...   .  430 

Funnels,  Gasoline,  New  Idea  in   '  *  '  493 

Fur,  Raising  Mink  for    '   '  170 

Furnace  Door  Buffer   '  *  *  sgg 

Furnace  Door   Check,   Boiler   .'  .*  750 

Furnace  Doors,  Cooker  Attachment  for   771 

Furnace,  Electric,  How  to  Make   611 

Furnace,  How  to  Install  and  Operate,  by  Philip 

L.    Mckee   '  §47 

Furnace,  New  Blast,  Has  Water  Cooler      .  826 

Furnace  Pipe,  Water  Heating  Coil  in....  76''> 
Furness,  Dr.  Wm.,  and  His  Talking  Monkeys.!!!  S 

Furniture,  Filling  Cracks  in   4(51 

Furniture,  Fireproof  Steel    970 

Furniture,  Leaded-Glass  Panels  for  .  .  .  '*'  i/'5 

Furniture,  To  Remove  Grease  from  !  !  '  294 

Fuse  Plugs,  Renewing  ! !  .  ! !  I44 

Fuseblock,   Homemade   !  !  !  !  2S2 

Galveston's    Great    Causeway    Opened.....   166 

Gamble  over  New  York  Figures,  Hindus   562 

Gambling  Tools,  Valuable,  in  Police  Blaze...  914 

Game,  Baseball,  Applied  to  Billiard  Table   475 

Game — Bristle  Archery  for  Indoor  Play  .  .  .  84'^ 

Game  for  Autoists  :    Tag  Poker  !  40s 

Game — Lawn  Tennis  in  Japan    920 

Game — Lawn  Tennis  Played  at  Night   205 

Game,  Mercury,  Popular  in  France    494 

Game,  New,  for  the  Seashore    52 

Game   Played   on   the   Ice  '  m^t 

Game,   Ring  Throwing    '  oi5 

Game — ^Tilting  Contests  on  Water  ....!!!!!!!!  476 
Garage  and  Roof  Garden  in  Millionaire's  Home  2^*> 

Garage  Construction  in  Retaining  Wall   715 

Garage  Entrance,  Novel  Drop  Gates  for    160 

Garage  Entrances.  Warning  Signal  for    6'>4 

Garage  Has  Hotel  Accommodations    889 

Garage,  Motorcycle,  How  to  Build    434 

Garage,  Porte-Cochere  Auto   68 

Garages,  Combination  Electric  Tool  for....!"'"  957 

Garbage,  City,  Used  in  Street  Lighting   550 

Garden,   Friendship    532 

Garden,  Interesting  Roof-Tree   ! itq 

Gas  Burning  Hot  Water  Heater   006 

Gas  Engine,  New,  for  Battleshii)s    344 

Gas  Engine,  Novel,  for  Compressing  Air   590 

Gas,  Exhaust,  Directed  against  Flywheel    541 

Gas   Fire   Kindler    76O 

Gas  Lighter,  Electric   !  !  768 

Gas  Mantles,  Paper  Framework  for   !  682 

Gas  Meter,  Electrically  Operated   "  "  98 

Gas,  Natural,  Gasoline  Production  from  !!  229 

Gas.  Oil-Well,  Liquefied  for  Consumption    264 

Gas  Pipes,  High  Pressure,  Welded  with  Torch..  794 
Gas,  Scheme  for  Converting  Unmined  Coal  into..  3 

Gas  Stove  and  Fireless  Cooker,  Combined   390 

Gas  Stove,  Lighting    7^4 

Gas  Stoves,  Four-Flame  Lighter  for  !!!  541 

Gasket  Blowout  on  Engine  Cylinder,  Temporary 

Repairs  on   '.  288 

Gasoline,  Commercial  Sulistitute  for   !  !  534 

Gasoline  Engine.  Accelerator  for    897 

Gasoline  Engine  Cylinder.  Missing,  Detecting.  .  .  !  749 
Gasoline    Engine    Intake    Connections,  Locating 

Leaks  in    753 

Gasoline  Filter  and  Funnel,   Combined  !!  697 

Gasoline  Funnels,  New  Idea  in    423 

Gasoline  Gauge,  Standpipe    506 

Gasoline  Power  for  Tugs,  Economy  in   ion 

Gasoline  Production  from  Natural  Gas,   229 

Gasoline,  Spray  for  Cleaning  Machinery  Parts...  126 

Gasoline  Tank  for  an  Automobile  .  .    431 

Gate  Closing  Spring    -  003 

Gates,  Crossing,  "Cafs-Eye"  Lights  for   571 

"Gates  Gone  Out !"  Hurry  Call    DOU 

Gatr-s,  Heavy  Double,  Latch  for    290 

Gilt  I  S,  N<)\  ('1  Drop,  for  Garage  Entrance   160 

Gntrs  of  (;atun*Lock  Tested   211. 

Gauge  lor  Grinding  Threading  Tools    588 

Gauge,  Gear-Cutter    139 

Gauge,  German  Surface    418 

Gauge,   Homemade  Marking    762 

Gauge,   Lathe-Tool  !  294 

Gauge,  Standpipe  Gasoline    506 

Gauge.    St(>am    Heating   Boiler,    Convenient  liO- 

<;i<i"ii   .if    904 

Gaiiur,  l  ool-Width,  for  an  Anvil   585 

Gauges.  (Mass,  Cleaning    588 

Gear,  Broken  Back  on  Lathe.  Repairing   2^9 

Gear    Cutter    Gauge    1.39 

Gear   Rim,    Broken,    R(«pairing   757 

Gears.  Worm.  Making  Molds  for    896 

Generator  for  Wireless,  Ingenious    720 
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Generator.  Hand  Driven,  for  Wireless  Outfit. 
Generating  Plants  for  Old  Electric  Trucks. 

Germ  Killer.  Testing  Tobacco  as   

Gin  to  Unroll  Seed  from  Cotton  Fiber   SSb 

Glass    Beautiful   Ancient,   Unearthed  in  Pales- 

tine   •.  ;   2 '5 

Glass,  Boiling  Solutions  in    i4S 

Glass  Bottom  for  a  Cake  Pan    o^i 

Class  Breaker    oio 

Glass  Disk.  One-Hundred-Incb,  Grinding   250 

Glass  Enclosed  Label  for  Plants    <lo 

Glass,    Frosting   4orf 

Glass  Gauges,  Cleaning    58| 

Glass.  Lettering  Tombstones  with    54o 

Glass  Panels,  Leaded,  for  Furniture   14o 

Glass  Plates.  Motion  Picture  Machine  Uses   4b9 

Glass,  Skating  on,  Not  Feasible.....   820 

Glass,  Transparent,  of  Great  Strength    6b 

Glass,  Wax  Seals  on    2»- 

Glove.  Cotton  Picking    925 

Glove  Fitting,  Arm  Rest  for    30G 

Glove,    Reversible   •  •  •  •  •  •  •  •.   ^o- 

Gloves  and  Boots.  Softening  Leather  in   283 

Glue,  Joining  Boards  without    2<o 

Glue   Spreader   Holder    vZ6 

Goat,  '  Hansomette"  Drawn  by    88o 

Go-Cart,   Runner  for   •  •  •  •  •  •.•   91^, 

Goggles  and  Cap,  New  Automobile,   360 

Gold  and  Silver  Hardened  hy  Titanium    682 

Gold  Car  of  South  African  Railway   8bo 

Gold,  Hunting  with  Wireless  Waves    8o8 

Gold  in  Coal  Bed   It? 

Gold,  industrial  Consumption  of   2d7 

Gold,   Saving  with  Oil    44^ 

Golf,   Plaving   Indoors   ^  •  •  oi' 

Golf  Balls  are  Improved  by  Treatment    2oo 

Golf.  Playing  in  Armor    4 

Golf  Stroke  Teaching  Apparatus   lo2 

Gondola.  Electric,  for  Thousand  Islands    842 

Goose.  Bright,  Trained  to  Do  Tricks    26< 

Gopher.  "Whistling,"  Photographed    882 

Gouge,  How  to  Sharpen   12  ( 

Gradometer    '41 

Graduate   Holder   .-   606 

Grain  Loading  Elevator,  Portable    87 

Grandstand,  Largest  Aquatic    498 

Grapevines,  Fine-Texture  Paper  Made  from   166 

Grass,  Algerian,  for  Paper  Making    102 

Grass   Clipper     61  < 

Grasshoppers,  Catching  in  Vacuum  Cleaner   3o2 

Grease  Cup  for  Automobiles    604 

Grease,  To  Remove  from  Furniture    294 

Grease,- To  Remove  from  Machinery    89o 

Greenhouse,  How  to  Build   44o 

Greenhouse  on  Wheels   •  6 

Greenhouse  Which  Retards  Growth    103 

Grinder,  Kraut  and  Root    607 

Grinding    Scissors    4o6 

Grinding  Twist  Drills    432 

Grindstone.  Water  Guard  for    2<7 

Grosh.  Daniel  M.  : 

Cellulose,  Mvstery  of    701 

Grow  Taller,  How  to    841 

Guard.  Machinery    450 

Gum  Tree.  Remarkably  Proportioned    102 

Gun    Barrels,    Cleaning    432 

Gun,   Cement.  Used  to  Coat  Piles   736 

Gun,  Compressed  Air,  for  Coal  Mining    716 

Gun,  Field,  can  Travel  over  Soft  Ground   638 

Gun,  Fly-Killing   394 

Gun  for  Counting  Revolutions   775 

Gun,  Locking    739 

Gun,  Noiseless,  for  Killing  Horses   520 

Gun,  Torpedo  That  Carries    713 

Gun,  Train  Strikes  Heavier  Blow  Than   778 

Gunboats,  Chinese    260 

Gunners,  Navy,  How  Use  Telephone    6 

Gunpowder  Used  as  Fertilizer    81 

Gunpowder,  White,  Invented  by  Germany   670 

Cans,   Ancient  Bronze   Used   in   Engine  Manu- 
facture   354 

Guns,  Larger  Siege,  for  U.  S.  Army    792 

Guns,  Rapid-Fire,  for  Aeroplanes    353 

Gyroscopic  Action  of  Rotary  Motors    660 


Hacksaw  Frame,  Double-Blade    437 

Hail',  Swiss  Women  Sell  Twice  Yearly   885 

Hair.  White  False,  Source  of    679 

Half  Tones,  Hiding  the  Dots  in    334 

Hammer  Handle.  Grip  for    588 

Hammock,  To  Tie    454 

Hammer,  Pneumatic,  for  Driving  Nails    430 

Hammer,  To  Fasten  on  a  Handle    753 


Hammers,  Soft  Faces  for    284 

Hammock,  Couch,  for  Porch  or  Garden   396 

Handbag  Lock    764 

"Handcuff  King"  Escapes  from  Diving  Suit....  100 

Handle,  Detachable,  for  Hand  Baggage   771 

Handle  for  Heavy  Doors    139 

Handle,  Hammer,  Grip  for    588 

Handle,  Hose  Nozzle    455 

Handle,  Long,  for  a  Dustpan    453 

Handle  Shapes  for  Wheelbarrows    443 

Handle,  To  Fasten  a  Hammer  on   753 

Handles,  Brush,  Protecting  from  Paint   762 

Hands,  Motorcyclist's,  Protecting  in  Winter  ....  912 

Hands,  Painters',  How  to  Wash   739 

Hands,  Protecting  from  Chemicals    739 

Handsaw  Teeth  in  Tool  Chest,  Shield  to  Protect  135 

Hangar,  Novel  German    530 

Hanger,  Coat  and  Skirt   153 

Hanger,   Kitchen   Utensil    302 

Hansom  Cab  Takes  Place  in  Museum    415 

"Hansomette"  Drawn  by  Goat    885 

Harbor  at  Colombo.  Ceylon,   Completed   175 

Harbor  Improvements,  London    573 

Hardening  Steel,  Magnetic  Test  for  Heat  in....  602 
Harkins,  William  D.  : 

Smoke,  a  Problem  of  Today    781 

Hat,  Hood,  Twisted  into  Many  Shapes    568 

Hat,  Seaweed  Trimmed,  for  the  Seashore   418 

Hat,  Soft,  To  Keep  Crease  in   298 

Hatpins.    Safety    771 

Hats,  Loss  of  Queues  Causes  Demand  for   80 

Hats,  Silk,  "German  Sea"  of   846 

Headlight,  Acetylene,  with  Three  Burners   ....  724 

Headlight  can  be  Used  as  Trouble  Finder   242 

Headlight,   "Streamline,"  for  Automobiles   235 

Headlights,  Grading  by  Photography   520 

Heart,   Rapid,  Treating  by  Electricity   872 

Heat.  Artificial,  Electricity  Direct  from   733 

Heat,  Electric,  in  Fall  and  Spring   667 

Heat,  Electric  Light  without   2 

Heat  from  a  Chimney,  Utilizing    894 

Heat  Protection  for  Electric  Flatiron   8.3 

Heater,   Electric  Water    453 

Heater,   Homemade  Bath-Water    739 

Heater,  Hot  Water,  Changing  from  Coal  to  Gas 

Burning    906 

Heating  Plant    for    Home,    Reliability    in,  by 

Philip  L.   McKee    847 

Hedge  Trimmer    127 

Heel,  Rubber,  Revolving    233 

High  Pressure  System  is  Cities'  Protection   258 

Highest  and  Lowest  Points  in  United  States.  .  .  .  262 

Hinge,  Small  Spring    615 

Hinges,  Homemade,  for  Boxes   .302 

Hinges,  How  to  Forge   '752 

Hinges,  How  to  Make    88 

Hinges,  Various  Methods  of  Fitting   600 

Ilirshberg,  Leonard  K.  : 

Air,  Exhaled,  is  a  Virulent  Poison    240 

Surgery's  Great  Enemy.  Conquering    571 

Hobbyhorse  and  High  Chair,  Combined   306 

Hoe,  Hand    151 

Holdup  Alarm  Combines  Gong  and  Gun   643 

Hole,  Deepest  Bore,  Interesting  Features  of .  .  .  .  499 

Hole  Digging  and  Post  Setting  Automobile   533 

Hole,  Threaded,  Sizing    753 

Holes,   Drilling  and   Undercutting   902 

Holes,  Reaming  in  Odd  Shaped  Castings   753 

Holy  Land,  Westernization  of,  by  H.  J.  Shep- 

stone    71 

Hood  Hat  Twisted  into  Many  Shapes    568 

Hoof  Support  for  Horseshoeing    152 

Hook,    Interlocking   Packing    553 

Hook,    Key-Holder    151 

Hooper,  I.  G.  : 

Inventors.  An  Appeal  to   221 

Horn,  Motor,  Scares  Ofe  Burglars    582 

Horse,  Adjustable,  for  the  Shop   126 

Horse  Butchers   Request  TarifiE    417 

Horse  Car  Line  in  the  Ocean    673 

Horse   Exerciser    250 

Horse  Transportation,  Motor  Car  for   24 

Horseback,  Boxing  on    66 

Horseless  City  Planned  in  Indiana    415 

"Horsepower"  as  a  Unit  of  Power,  Origin  of .  .  .  .  394 

Horses.  Cavalry.  .Jump  Fiery  Hurdles    667 

Horses,  Noiseless  Gun  for  Killing    520 

Horses,  Prize  Money  Won  by    381 

Horses  Take  Cooling  Shower  Baths   573 

Horseshoeing  Cage,  Dutch    102 

Horseshoeing,   Hoof  Support  for    152 

Horticulture — ^Flowers,    Doping    Soil    to  Make 

Thrive    731 

Hose,   Nozzle    452 
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Hose  Nozzle  Handle    455 

Hosiery,  Electric  Driers  for    429 

Hospital  Patients  Go  on  Strike   513 

Hospitals,  Floor  Illumination  for    629 

Hotel    Annex,    Unusual    47 

Hotel,  Berlin  Has  American  Type  Family   863 

Hotel,  Chicago,  Masonic  Hall  in   211 

Hotel,  Library  Branch  Installed  in   239 

Hotel  Maids.  Electric  Apparatus  for  Tracing.  .  .  .  638 

Hotel,  Porcelain  Cats  on  Roof  of   892 

Hotel,  Remarkable  Electric  Service   259 

Hotel  Roof.  Tented  "City"  on    69 

Hotel,  Steel  Furniture  for    270 

Hotel  to  Have  Sea-Observation  Shaft   43 

House,  Brick,  Inside  School  Building   553 

House  Built  of  Concrete  Blocks  for  $2,000....  539 

House,  Fireproof,  for  Fire  Chief   330 

House,  German  Turntable  Summer    869 

House — Italian  Villa  to  Cost  but  $4,900   229 

House  Moved  on  Scow  and  Motorboat   628 

House  Moving,  Lake  Michigan  as  Highway  for.  .  155 

House,  New  England.  Moved  to  Kentucky   862 

House  Number  Inverted    218 

House,  Old  Railroad  Coach  Used  as...   216 

House,   Pyramidal    583 

House,  Roomy  Concrete,  to  Cost  $4,000   855 

House,   Skyscraper    828 

Houses,  Farm,  Numbering    400 

Huber,  John  B.  : 

Aviation    Sickness    726 

Living  Creatures,  Factors  of  Safety  in   428 

Humidifier  for  a  Cigar  Case    139 

Humidity  Indicator,  How  to  Make    142 

Hunger,  Tightening  Belt  to  Reduce   478 

Hunt  in  New  York  Parks,  Man  Privileged  to.  .  .  .  491 

Hunting  and  Fishing.  Pouch  Arrangement  for.  .  363 

Hurdles,  Fiery.  Horses  .Jump    667 

"Hurdling"  with  a  Motorcycle    314 

Hyde.  E.  E.  : 

Antiseptics  and  Antitoxins    192 

Hydrant  Heads,  Portable  Jligh  Pressure    816 

Hydro-Aeroplane  Attempt  Upon   Channel   Flight  496 

Hydro-Aeroplane,  Copper  Pontoons  for    583 

Hydro-Aeroplane,  Engine  Cranker  Used  on   707 

Hydro-Aeroplane   for   Passenger   Carrying   365 

"Hydro-Aeroplane"   is  a  Puzzling-  Designation..  696 

Hydro-Aeroplane  Meet  on  the  English  Channel.  .  .  737 

Hydro-Aeroplane  Model  of  Unusual  Size   556 

Hydro-Aeroplane,  Monte  Carlo  from   Ill 

Hydro-Aeroplane,   Newest,  is  a   Flying-Boat.  .  .  .  515 

Hydro-Aeroplane  of  Monoplane  Type   175 

Hydro-Aeroplane  Plans,  Navy  Calls  for   553 

Hydro-Aeroplanes,-  Illuminated    678 

Hydroelectric    and    Sewage    Disposal  Combina- 
tion   698 

Hydroelectric  Plant  within  Polar  Circle   699 

Hydroelectric  Power  for  Panama  Canal    482 

Hydroelectric  Power  from  Victoria  Falls  ,.  172 

Hydroelectric  Power  on  a  Farm   354 

Hydrogen  Generator.  Portable    2.32 

Hydro-Monoplane.  First    175 

Hydroplane,  Rudder  Arnidships  on    639 

Hydroplanes,  Scouting,  to  Have  Home    879 

Ice  Boxes.  To  Remove  Odors  From   302 

Ice  Breaking  Steamer  of  Great  Power    420 

Ice  Cooler,  Salad  Dish  with    382 

Ice  Crystal,  Unusual    397 

Ice  Floes  as  Refuge  for  "Titanic's"  Passengers.  .  407 

Ice,  Game  Played  on   916 

Icebergs,  Bill  to  Bombard,  by  H.  H.  Windsor   40 

Icebergs,  Ocean  Ships  to  Hear    480 

Icebergs,  Shelling,  Unprofitable    508 

Imaees,  Russian  Dancing    411 

Incubator  of  Brush  Turkey    725 

Incubator.  Ripening  Dates  in   377 

Incubators  for  Ostriches  and  Alligators    40  < 

Indian,  American,  Tracing  to  Asia    2.30 

Indicators,  Safety,  for  Air  Pilots    706 

Industries.  New  York    582 

Infantile  Paralysis,  Flies  Carry    838 

Information  Bureau,  Fort  for    7.^^ 

Ink,  Blue  Writing   300 

Ink  Bottle  Cork.  Draftman's,  Steel  Pen  Used  in..  140 

Ink,  Drawing,  Reservoir  Pen  for    294 

Ink  Fountain  for  Covering  Large  Surfaces  on 

Triangles   ,   4.39 

Insocts — Ant  Hills,  Grading  Railroad  through..  31.» 

Insects — ^Ants,  Pet,  Amuse  Paris    4 

Insects — Ants,  to  Keep  Away  from  Food    14.3 

Insects — Butterfly  Farm   7.31 

Insects,  Electric  Devices  for  Killing   656 

Insects — Locust  Plague,  Fights  with  Epidemic.  551 


Insects — Mosquitoes,  Railroad  to  Fight    534 

Insects — Potato  Bugs,  Machine  Captures  and  Kills  532 

Insurance,  Compulsory,  for  Football  Players   669 

Insurance,  German  Air-Craft    176 

Insuring  Monkeys    836 

Inventors,  An  Appeal  to,  by  I.  G.  Hooper.   221 

Iodine  Stains,  Removing    919 

Iron,  Bacteria  Thrive  on  Diet  of   170 

Iron,  Corrosion  of,  Effect  of  Paint  on    104 

Iron,  Electric,  Attached  to  Fire  Engine    624 

Iron,  Electric,  Thawing  Frozen  Radiator  with.  .  912 

Iron  Filings  and  Shavings,  Utilization  of   120 

Iron,  How  to  Nickel  or  Silverplate  by  Friction..  461 

Iron  Mold  for  Concrete  Capitals  . .  . ".   791 

Iron  Pipes.  Coated  with  Lead    90 

Iron  Welding  Process  Used  by  Romans   413 

Iron,  Wrought,  Famous  Delhi  Pillar  Made  of .  .  .  570 

Ironing  Board,  Built-in    i05 

Ironing  Board,    Folding    ,320 

Irrigation  Ditch  Crosses  River    730 

Irrigation  Ditch,  Shotgun  Indicator  for   866 

Irrigation — Hurry  Call,  "Gates  Gone  Out!"   509 

Irrigation  in  Salt  Lands    63S 

Irrigation,  Monster  Metal  Flume  for   '.  383 

Irrigation  Terms  are  Officially  Defined   874 

Irrigation  with  Back  Yard  Plant    813 


Jack  for  Tightening  Anti-Skid  Chains    307 

Jackdaw  That  Goes  to  School   50 

Japanese  Emperor,  Funeral  of  :   805 

"Jawbone,"  Silver,  Girl  Has    550 

"Jay  Walking"  Stopped  in  Kansas  City   414 

Jewelry,  How  to  Clean    91,5 

Jokes   154,  308,  464,  618,  772,  926 

Jumper,  High,  Africa  Has  Greatest    253 

Jury  Trial,  China's  First    110 


Kangaroo,  Jumping,  is  Ingenious  Toy    545 

Key  Holder  Hook    151 

Keys,  Extra  Door.  Preserving   593 

Kiln  Doors,  Dial  Tags  for    859 

Kilowatts.  Training  Public  to   704 

Kindler,  Gas  Fire    760 

Kiosks.  Street-Crossing  for  Policemen    54 

Kirby,  Thomas  : 

Football,  Inside,  Devices  Used  to  Create   495 

Kitchen,  Lnbor-Saving  Devices  in    320 

Kitchen,  Scientific  Management  of   673 

Kitchen  Utensil — Batter  Mixer,  Electrically  Oper- 
ated  ;   694 

Kitchen  Utensil  Cover,  Opening  for  Steam  in  .  .  460 

Kitcben  Utensil — Cover  Strainer    457 

Kitchen  Utensil — Fruit  Jar  Opener    461 

Kitchen  Utensil — Glass  Bottom  for  Cake  Pan...  597 

Kitchen  Utensil  Hanger    302 

Kitchen  Utensil — Knife  Holder  on  a  Frying  Pan  609 

Kitchen  Utensil  Scraper   151 

Kite  Photography.  Practical    773 

Knife  Holder  on  a  Frying  Pan    609 

Knitting  as  Nerve  Cure    20 

Knitting  Device.  Hand-Operated    306 

Kraut  and  Root  Grinder   607 

Krupp  Works,  Founding  of    733 


Label,  Glass  Enclosed,  for  Plants   

Laboratories,  Producing  Eggs  in   

Lacquer,  Storing   

Ladder.  Holding  on  Prepared  Roofing  

Ladder  or  Bridge,  Stretcher  May  Be   

Lamp  Filaments.  Metal,  New  Form  of  

Lamp  Flasher,  Electric,  How  to  Make   

Lamp,  Incandescent.  Socket  Regulator  for   

Lamp  Lighters,  Friction   

Lamp,  New  Electric   

Lamp,  Safety,  Causes  Eye  Disease  in  Coal  Mines 

Lamp.  Speaking  Electric   

Lamp  Standards,  Mission,  for  Street  Lighting  . 

Lamp  Tester   

Lamps,  Filament,  Moving  Belts  Break   

Lamps,  Incandescent,  Filtering  Reflector  for.... 
Lamps,  Metallic  Filament.  Odd  Behavior  of  .... 

Lamps,  New  "Rainbow"  Electric   

Lamps,  Pull  Socket  Electric,  Device  for  

Lamps,  Tungsten.  Survive  Shipwreck   

Tiand  Cultivated  in  Norway   

Latch  for  Heavy  Double  Gates   

Lath  Holder  

Lathe,  Recessing  Tool  for   

Lathe,  Repairing  Broken  Back  Gear  on  

Lathe,  Setting  to  Cut  Standard  Tapers   


715 
889 
754 
912 
780 
397 
920 
552 
837 
269 
790 
792 
319 
740 
575 
543 
.18 
427 
857 
838 
270 
290 
750 
748 
289 
595 
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Lathe,  Special,  for  Aerial  Propellers   256 

Lathe,  Tool  Gauge   294 

Lathe,  Turning-  Cams  in    750 

Lathe  Work,  Spider  for    122 

Laundry,  Copper  Stencil  for  Marking    301 

Lawn  Tennis  Courts,  Electrically  Lighted   639 

Lawn  Tennis  in  Japan  »   229 

Lawn  Tennis  Played  at  Night    205 

Lawns  and  Gardens,  Bamboo  Shelter  for   373 

Lead  Beer  Stein  Covers  Worry  Germans   505 

Lead  Coated  Steel  for  Roofing    397 

Lead,  Iron  Pipes  Coated  with   90 

Lead  Pencil  Holder    294 

Lead  Pipe  Leaks,  Temporary  Repair  for   585 

I,ead  Poisoning  Cases  at  Brooklyn  Navy  Yard.  .  .  .  677 

Lead  Rope  and  Lead  Wool  for  Calking   159 

Leak  in  a  Canoe,  To  Repair   457 

Leak  in  High-Pressure  Tank,  Repairing   283 

Leaks  in  Concrete,  How  to  Stop    902 

Leaks  in  Range  Boilers,  Repairing   754 

L'^ather  in  Gloves  and  Boots,  Softening   283 

Leather,  Lace,  Cutter  for   768 

Leg  Pulling  Apparatus    152 

Lens,  Derivation  of  Word   2 

Lepers,  Phonograph  Sermons  for    819 

Letter  Sealing  and  Stamping  Machine    74 

Letter.  Wood,  for  Printing   759 

Letters,  Blue,  on  Steel  Surfaces    132 

Letters  Dictated  by  Telephone    735 

Letters,  Homemade  for  Marking  Bags   298 

Letters  Stamped  with  Ink  instead  of  Stamps.  ...  86 

Level,  Ingenious  Track   463 

Library  Branch  Installed  in  Hotel   230 

Library  of  Electrical  Science    370 

License  Number  Holder  for  an  Automobile   438 

Life  Belt  Resembles  a  Concertina    857 

Life  Buoys,  Substantial,  Made  at  Home   890 

Life,  be  Made  from  Chemicals,  Can?   680 

Life,  Microbes  from  Dogs  to  Prolong   340 

Life  Preserver  Becomes  Chair  or  Bed    669 

Life  Rafts,  Seats  That  Become    510 

Life  Saving  Motor  Fire  Truck    2 

Lifeboat  Lesson  in  Shipyard    383 

Lifeboats.  Anchor  for    392 

Light,  Filtering  Out  of  a  Flame   852 

Light,  Getting  from  an  Automobile   164 

Light,  Movable  Drop    284 

Light,  Portable,  for  Motorists'  Use   581 

Light,  Sul)marine,  for  Police  Boat   467 

Light,  Wonders  of,  by  J.  Gordon  Ogden,  Ph.  D.  : 

V—  Vision    91 

VI—  The  Illusion  of  the  Eye   245 

VII —  The  Magic  of  the  Rainbow    385 

VIII —  What  Eye  Hath  Not  Seen   557 

IX —  The  Rise  of  Photography    687 

X— The  Flying  Electrons    831 

Lighter,  Four-Flame,  for  Gas  Stoves   541 

Lighthouse  Towner  as  "Titanic"  Memorial    198 

Lighting  a  Match  in  the  Wind   442 

Lighting,  Emergency,  of  the  "Megantic"   160 

Lighting,  Stage,  Atmosphere  in   383 

Lighting,  Street,  Citv  Garbage  Used  in    550 

Lighting,  Street,  Mission  Lamp  Standards  for.  .  .  .  319 

Lights,   "Cat's-Eye,"  for  Crossing  Gates   571 

Lights,  Electric  Sign,  Shade  for   587 

Lights,  Flickering,  on  Gas-Engine-Driven  Dynamo, 

To  Remedy    293 

Lime  as  Food  and  Cure  for  Many  Ills    534 

Lime,  New  York's  Water  Supply  Sterilized  with .  .  176 

Limestone,  Holy  Land,  That  Burns  Itself   651 

Lincoln  Memorial,  London  Church  Spire  as   326 

Line  Holder  for  Bricklayers    594 

Line  Hook,  Insulated  High  Voltage   894 

Linoleum,  How  to  Repair    912 

Lion  Hunt,  Remarkable,  Proposed  for  London  .  .  .  790 

Liquids,  Heavy,  Vent  for  Pouring   765 

Liquids  in  Vessels,  To  Maintain  Constant  Level  of  924 

Lives,  Human,  Economic  Value  of   824 

Living  Creatures,  Factors  of  Safety  in,  by  John 

B.  Huber    42S 

Llamas  in  Harness   W  XilT) 

"Load  Dispatcher"  of  Electric  Power  Station   721 

Lock,  Emergency   134 

Lock  for  the  Inside  of  a  Shop  Door  !!....*!  753 

Lock  for  Wearing  Apparel    152 

Lock,  Handbag    764 

Lock  Record,  Automatic  Device  for   568 

Lock,  Sliding  Door    44.3 

Locks,  Panama,  Working  Model  of   .*!.!.'  16 

Locks,  Rasp  of  Ancient,  Reproducing    620 

Locomotive,  Carrying  on  a  Cableway   342 

Locomotive  Coaling  Station   700 

Locomotive  Firemen  Given  Individual  Shovels'..  733 

Locomotive,  Highest-Voltage,  Direct  Current....  26 


Locomotive  Hoists,  Electric  Screw  Jack   668 

Locomotive,  Most  Powerful  in  World   340 

Locomotive,  Oil-Fuel,  British    347 

Locomotive,  Triplex  Compound    83 

Locomotives  at  Each  End  of  Trains   319 

Locomotives,  Automatic  Electric  Mine    398 

Locomotives,  Naming  of   554 

Locust  Plague,  Fights  with  Epidemic    551 

Locusts  Menace  Spanish  Airman    396 

Looking-Glass  as  Railway  Trackman's  Tool  ....  99 
Lougheed,  Victor  : 

Aeroplane  Development  of  the  Future   523 

Streamline  Theory,  Practical  Proofs  of   9 

Lubricant  for  Oil  Stove  Wicks    895 

Lubricator,  Large  Capacity,  How  to  Make    603 

Lubricant  Tests  Made  by  Machine   380 

Lumber,  Candied,  is  Best  Preserved   825 

Luncheon  Sets,  Compact,  for  Motorists   357 

Lung,  Compression  of,  as  Tuberculosis  Cure   422 


Machine  for  Handling  Ore  and  Rock    257 

Machine  Parts,  Soft  Solder  for  Tightening   595 

Machine  Shops,  Accident  Prevention  in    710 

Machine,  Wheel-Turning  and  Boxing   25 

Machinery,  Concrete  Floor  Bolts  for   895 

Machinery  Guard    450 

Machinery  Parts,  Gasoline  Spray  for  Cleaning.  .  .  126 

Machinery,  To  Remove  Grease  From   893 

Magazine   Holder    613 

Magnetic  Test  for  Heat  in  Hardening  Steel  ....  602 

Magnetized  Tack  Puller    599 

Magneto,  Adjustable  Base  for   276 

Magneto  Switch.  Safety  Pin  Used  as    543 

Magnifier,  Speedometer  Equipped  with    212 

Magnifying  Attachment  for  Spectacles   463 

Magnifying  Glass  for  Needle  Threading   153 

Maids,  Hotel,  Electric  Apparatus  for  Tracing.  .  638 

Mail  Boxes,  Italian,  Excel  American    325 

Mail  Collecting,  Motorcycles  for  Testing   357 

Mail,  Corpse  Sent  by    737 

Mail,  Machine  Seals,  Stamps  and  Counts    74 

Mail — Parcel  Post,  Zone  System  of    811 

Mailing  Tube,  Homemade    768 

Malaria,  Conquering  in  Italy    531 

Man,  Antiquity  of,  in  Peru    521 

Mandrels,  Sizing    439 

Manholes,  Open,  Screen  Protectors  for    686 

Mantles,  Gas,  Paper  Framework  for    682 

Map,  Fire-Station,  Shows  Unprotected  Territory..  361 

Maps,  How  to  Mount  on  Canvas    904 

Maps,  Wireless,  an  Aid  in  Making   804 

Marching  Compass    307 

Marching,  Night,  Luminous  Outfit  for    336' 

Marconi  Threatened  with  Loss  of  Sight   808 

Marking  Gauge,  Homemade    762 

Mascot,  "Solomon,"  London  Adopts   222 

Masonic  Hall  in  Chicago  Hotel    211 

Massagin,  Cooperative,  in  Indian  Jail   732 

Mast,  Anchor,  for  Dirigibles   172 

Mast,  "Basket,"  in  Successful  Test    869 

Mast  Hoops,  To  Prevent  Binding  of   124 

Match,  Lighting  in  the  Wind    442 

Match,  Practical,  Non-Injurious,  Seeking   732 

Matches,  Headless  Safety    84 

Matches,  Waterproofing    846 

Mathematics,  Surprise  in   707 

Matting,  Porch  Shades  Made  of   895 

Mausoleum,  Skyscraperlike    66 

McCoy,  Herbert  N.  : 

Radium    195 

McKee,  Philip  L.  : 

Is   Your    Home   Well   Heated?   847 

Meat  Chopper  Operated  by  Motorcycle    397 

Meat  Examination,  Motion  Pictures  for   672 

Medals  for  Subscribers  to  German  Aero  Fund.  .  .  .  826 

Medical — Knitting  as  Nerve  Cure    20 

Medicine — Body,   Examining  with   Searchlight.  .  555 

Medicine  Dropper,  Simple    124 

Medicine — Patient's  Resistance,  Studying    565 

Medicine  Spoon  Holder   609 

Medicine — Tobacco  as  a  Germ  Killer    629 

Medicine — ^Tuberculosis    Cure,    Compression  of 

Lung  as    422 

Memory  Machine  That  Stays  on  the  Job    311 

Mercury  Game  Popular  in  France   424 

Metal — Acid  Resisting  Alloy   637 

Metal — ^"Argental"  Competes  with  Silver    546 

Metal  Culvert  with  Spiral  Corrugations   236 

Metal  Flatiron  Holder    766 

Metal  Goose-Neck  Tubes  of  Great  Elasticity  .  .  .  177 

"Metal,  Locking  Screws  in   908 

Metal,  Roman  Gold,  Making   901 

Metal,  Sheet,  Cutting  Disks  From   906 
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Metal,  To  Remove  Paint  or  Enamel  from  597 

Metal  Tubes,  Behavior  under  Compression    366 

Metal  Tumbler,  Beer  Keg  Used  as    543 

Metal  Work  and  Etching  : 

Part  X — Hinges  and  Drawer  Pulls    88 

Metals  Made  Porous  by  New  Process   734 

Metals,  Transparency  of,  at  High  Temperatures.  .  703 
Meteorological  Observations  for  Airmen,  by  Fran- 
cis   Molena    738 

Meter.  Gas,  Electrically  Operated    98 

Meter,  Measuring  Water  Without    125 

Microbes  from  Dogs  to  Prolong  Life   340 

Micrometer,  How  to  Lap    290 

Microscope,  Eye  Shield  for    923 

Microscope,  Ingenious  Projecting   395 

Microscope,  Stereoscopic,  with  Single  Objective..  705 

Midget,  Automobile  for    497 

Milk  Ice  Blocks  to  Cool  Milk    824 

Milk  Pail,  Strainer  for    917 

Milkers,  Marathon,  on  a  Big  Dairy  Farm   578 

Milking,  Electric,  in  the  Pasture   313 

Miller,  John  C.  : 

Skyscraper,    Menace   to   471 

Millinery  Business,  Automobiles  Affect    685 

Mine,  Coal,  Protecting  Ponies'  Eyes  in    347 

Mine  Locomotives.  Automatic  Electric    398 

Mine  Operated  Wholly  by  Electricity   729 

Mine  Sowing  in  Time  of  War   468 

Mine  to  Furnace,  Coal  Direct  from    793 

Minerals  of  Baffin  Land   888 

Miners'  Drill,  Dust  Catcher  for    329 

Mines,  Coal,  Safety  Lamp  Causes  Eye  Disease  in  790 

Mining  Coal.  Compressed  Air  Gun  for   716 

Mink,  Raising  for  Fur    172 

Mirror,  Hand,  Holder  for    761 

Mirror,  on  Automobiles,  Use  of   860 

Mirrors  on  Motor  Trucks   892 

Mississippi  River  Creates  Land    180 

Mixing,  Scale  Tells  Proportions  for    545 

Model,  Dried-Apple,  of  Panama  Canal   220 

Model,  Hvdro-Aeroplane,  of  Unusual  Size    556 

Model  Work,  Bearings  for    610 

Model.  Working,  of  Panama  Canal  Locks    16 

Molasses  Used  to  Lay  Dust  in  Africa   682 

Mold  for  Concrete  Piles  can  be  Unrolled    516 

Molding  Jobs.  Special,  from  Standard  Patterns.  .  136 
Molena,  Francis  : 

Meteorological  Observations  for  Airmen   738 

<  Molvbdenum  and  Tungsten,  New  Uses  for   112 

Money — Gold  Notes  for  Travelers    384 

Money  Laundry,  U.  S.  Treasury  Installs   364 

Money.  Paper,  to  Simplify  System  of    725 

Monkeys   Insured    836 

Monkevs.  Talking  and  Teacher    8 

"Monk's  Head"  Rock    114 

Monogram.  Largest  in  the  World    642 

Monorail  Lines  Planned  for  Alaska    620 

Monorail  System,  Suspended,  for  Chicago   658 

Monument,  Beautiful,  of  Natural  Crystals    575 

Monument,  First  Great  Turbine  Becomes    17S 

Monument,  Germany's  Battle  of  Nations    812 

Monument  to  a  City  Engineer   255 

Monumental   Stairway  up  Montmartre    479 

Monuments  INIark  Alaskan  Boundaries   81 S 

Mooring  Cable  Eyes.  Hand  Loop  for   27«> 

Mop  Head,  Spray    925 

Mortar.  Heavy,  can  Travel  over  Soft  Ground  .  .  .  63S 

Mosquitoes,  Railroad  to  Fight   534 

Motion  in  Art  and  in  Reality    49 

Motion  Picture  Camera  for  Aeroplanes    241 

Motion  Picture  Machine,  To  Examine  Carbons  of  743 

Motion  Picture  Machine  Uses  Glass  Plates    469 

Motion  Picture  Records  of  Reclamation  Work.  .  .  .  357 

Motion  Pictuie  Sound  Maker,  Improved   20 

Motion  Picture  Story,  by  II.  H.  Windsor   654 

Motion  I'ictures  at  Vatican    478 

Motion  Pictures  for  Meat  Examination   672 

Motion  Pictures  Menace  Theatrical  Business.  ...  169 

Motion  Pictures  of  Aurora  Borealig    66 

Motion  Pictures  of  Children    238 

Motion  Pictures  of  Los  Angeles  Happenings  .  .  .  540 

Motion  Pictures  of  Lost  Relative    265 

Motion  Pictures,  Machine  INIade  Music  for   779 

Motion  Pictures  S''own  on  Electric  Party  Car.  .  392 

Motion  I'ictures,  Study  Clouds  by    217 

Motion  Pictures  Used  in  Stage  Scenery   860 

Motor,  Aeroplane,  in  l^nduviiuee  Test    215 

Motor  Ailments.  St  d  iio-cipc  to  Study   777 

Motor  Bus  vs.  Tranic;,!-  in  London    267 

Motor  Busses,  Six-Wliceled    418 

Motor  Caravan.  Old  Bus  Converted  into   264 

Motor,  Electric,  with  Walking  Beam    819 

Motor  Gets  I'ower  from  Stream  Flow    313 

Motor,  Homemade  Toy    914 


Motor  in  Hollow  Axle  of  Electric  Automobile.  .  .  .  244 

Motor,-  Simple  Electric,  How  to  Build    141 

Motor  Truck  Designed  for  U.  S.  Army    696 

Motor  Truck,  Eight-Wheeled  Electric  '  '."  81 

Motor  Truck,  Electric  Flashing  Sign  on  813 

Motor  Truck,  Seven-Ton  Dumping  ....  493 
Motor  Truck,  Transcontinental  Journey  of  866 
Motor  Truck,  Transporting  Big  Pole  on  ....   '   '  215 

Motor  Truck  with  Four  Drivewheels  '  230 

Motor  Trucks  as  Pole  Erectors   '  '  64 

Motor  Trucks,  Night  Shelter  for  720 

Motorboat,  Acquiring,  by  George  Fitch    33 

Motorboat  and  Scow,  House  Moved  on  

Motorboat  for  Congo  River    37.3 

Motorboat,  Large  Shallow  Draft    *  487 

Motorboat  Piers.  Harbor  Plans  Include    666 

Motorboat,  Small,  Tows  a  Whale    9,50 

Motorboat,  Thirty-Five-Foot,  Crosses  Atlantic  .  .  .  576 

Motorboat  Wrecked  in  a  City  Street  112 

Motorboating  in  Winter,  by  George  Fitch    661 

Motorboats,  Indian  Dugout  Canoes  Become   778 

Motorboats,  Revolution  Recorder  for   239 

Motorcycle  Engine  Cut  Out  by  Brake   704 

Motorcycle  Engine,  Old,  Drives  Washer    686 

Motorcycle  Engines,  Truing  Up  Bore  in   596 

Motorcycle  Equipped  with  Wireless    394 

Motorcycle  Fire  Truck,  English..   174 

Motorcycle  Garage,  How  to  Build   434 

Motorcycle,    "Hurdling"    with   314 

Motorcycle,  Meat  Chopper  Operated  by   397 

Motorcycle,  Racing  on  Stand    769 

Motorcycle  Runway   : .  .  .  .  748 

Motorcycle  Track  Banked  to  Fifty  Degrees  635 

Motorcycle  Tubes,  Novel    694 

Motorcycles  for  Mail  Collecting,  Testing....!!.'!  357 

Motorcycles,  Illuminated  Route  Card  for   400 

Motorcycles,  Light  Rotary  Engine  for   610 

Motorcycles,  New  Chain  Drive  for    708 

Motorcycles,  Resilient  Drive  for   462 

Motorcycles,  Spring  Seats  for   !  554 

Motorcycles,  Steam  Whistle  for   859 

Motorcycling,  "Sleeping  Sickness"  and    774 

Motorcyclist's  Hands,  Protecting  in  Winter   912 

Motorette,  Racing,  at  Brooklands    540 

Motorists,  Appeals  to,  for  Quiet    711 

Motorists,  Portable  Light  for   581 

Motorless  Man-Flight  Tests  in  France    158 

Motormen.  Rivalry  of  Saves  Power    322 

Motors,  Gnome,  Making  of   So5 

Motors,  Regulating  by  Telephone    S74 

Motors,  Rotary,  Gyroscopic  Actions  of   660 

Motors,  Submersible  Electric   ^   241 

]\Ioulton,  Forest  Ray  : 

Cat,   Plow   Turns   Over   21 

Infinitely  Great  and  Infinitelv  Small   416 

Sun — Biggest   Pump   Known    234 

Universe.  Calculating  Circumference  of    84 

Mount  Whitney,  Cal.,  Highest  Point  in  United 

States    262 

Mouse  Trap    344 

Mouth,  Large,  Used  in  Engineering    868 

Moving  House,  Lake  Michigan  as  Highway  for..  3  55 

Moving  House  on  Scow  and  Motorboat  ..."   628 

Mowing  Fodder,  Aid  in    43i 

Mudguard  for  Shoes    462 

Muff,  Chicken  Feather    891 

Muff.  Flower  Decked   567 

Mules,  Fifty-Two,  Haul  Great  Pine   531 

Museum  of  Aviation,  by  H.  H.  Windsor   224  > 

Mushrooms,  Three  Million  Dollars  in   536 

Music — Clarinet — ^Bellows  Aid  in  Playing    705 

Music,  Machine  Made,  for  Motion  Pictures   779 

Music.  Transcribing  on  a  Typewriter    547 

Musical  Festival,  Big  Drum  for    422 

Nail  Pulling  Attachment    307 

Nails,  Pneumatic  Hammer  for  Driving    430 

Name,  Straus  Family  to  Perpetuate    370 

Names.  Tipsy,  of  Philadelphians    112 

Navy,  High  Standard  in  Our.  by  H.  H.  Windsor.  .  503 

Navy,  Russia  to  Spend  Vast  Siim  on    363 

Navy  Yard,  Brooklyn,  Lead  Poisoning  Cases  at.  .  677 

Needle  for  Sewing  Burlap    767 

Needle    Threader   90S 

Needle  Threading.  Magnifying  Glass  for   153 

Negative,  to  Hold  in  a  Printing  Frame   451 

Nettle  a  Substitute  for  Cotton    50 

Nickel  or  Silverplate  Iron  by  Friction,  How  to.  .  461 

Nitrogen,  Peaceful.  Putting 'Fight  Into    886 

"Norgine,"  Seaweed  Product    268 

Nostril,  Child's,  Removing  Button  from   904 

Nozzle  Handle,  Hose   455 

Nozzle,  Hose    452 
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Nozzle  Throws  Stream  at  Right  Angles   549 

Nursing  Bottle  Holder  for  Baby  Carriages   617 

Nursing  Bottle.  Rubber  Protected   153 

Nut  Gripping  Vehicle  Wrench    462 

Nut  Holding  Clips  for  a  Drop  Forged  Wrench..  <o< 

Nut  Locking  Device  for  Wagon  Axle    5453 

Nut  Cracker,  Pil&  Driver   696 

Oar  Holder    14§ 

Ocean  Depth.  Greatest,  Measured    398 

Odors.  To  Remove  from  Ice  Boxes    302 

Ogden,  J.  Gordon  :  , 

Electrons.   Flying    o3l 

Eve.  Illusions  of   

Photography.  Rise  of    o87 

Rainbow.  Magic  of  .  ^  •  •  385 

Vision   

What  Eye  Hath  Not  Seen    oo7 

Oil  Cup  Vent  Guard    290 

Oil  Fuel  Locomotive,  British   347 

Oil  Fuel,  Tar    40o 

Oil.  Peanut.  Can  Drive  Diesel  Engine   <80 

Oil.  Saving  Gold  with   442 

Oil  Stove  Wicks,  Lubricant  for    89o 

Oil  Well  Gas  Liquefied  for  Consumption   264 

Oil  Well.  World's  Greatest   203 

Oil  Wells,  Locating  in  California   4b 

Omnibus.  New  Style    J'8 

Omnibuses.  Old.  as  Holiday  Homes    (04 

opera  Glasses  and  Sound  Intensifler,  Combined.  .  .  61/ 

<  )DPra  Glasses.  Folding    681 

optical  Illusion.  Bascule  Bridge  Provides   5/0 

Optophone — -Blind  Mav  Now  Hear  Light   ......  521 

Orchestra.  London.  Player  Piano  Used  With   3o9 

Orders,  Obeying,  bv  II.  H.  Windsor   6u3 

Ore  and  Rock,  Machine  for  Handling   257 

Ore  Freight  Train  with  131  Cars    846 

Ores.  Innocent  "Salting"  of    243 

Organ.  Old  Barrel,  in  English  Church   636 

•  >rgan  Pipe  Principle  in  Wireless   822 

organ  Plavs  in  Three  Places  at  Once    516 

Ostriches  Raised  in  Incubators    407 

I  »xygen.  Storing  in  Airmen  by  Injection    160 

oxvgen  Used  in  Making  Altitude  Record   787 

Oysters,  Certifying    399 

Oysters.  Infant,  Science  to  Help  Raise    218 

Ozonized  Air  Increases  Weight   312 

Ozonized  Air  Hastens  Drying  of  Paint   212 

Packing  Hook,  Interlocking   553 

Packing,  Piston  and  Valve-Stem,  Cutting    43b 

Pad  for  a  Percolator    769 

I'addle.   Paint  Stirring    7o  / 

Pageant  of  Earlv  Transportation    83  ) 

Pail,  Live  Bait   144 

Pail,  Milk.  Strainer  for    917 

Paint  Affects  Corrosion  of  Iron   104 

I'aint  or  Enamel.  To  Remove  from  Metal    597 

I'aint,  Ozonized  Air  Hastens  Drying  of   212 

Paint.  I'rotecting  Brush  Handles  from   762 

Paint  Stirring  Paddle   757 

Paintbrush  Cleaner    283 

Painters'  Hands.  Washing   739 

Painting,  Chemistrv  Principles  in   828 

Painting.  Night,  Artist  and  Scientist  Try    362 

Painting   with    Zinc  White   127 

Paints  and  ti  e  Like.  Piston  Tubes  for   92i:> 

Panama  Canal,  Concrete  Used  at   260 

Panama  Canal  Cuts.  Completed  I'ortions  of   637 

Panama  Canal,  Dried-Apple  Model  of    220 

Panama  Canal.  Hvdroelectric  Power  on   482 

Panama  Canal  Largest  Coaling  Station   74 

Panama  Canal  Lock  Gates,  Special  Drill  for  .  .  .  378 

Panama  Canal  Locks.  Working  Model  of    16 

Panama  Canal  Material.  Railroad  to  be  Built  of.  .  100 

Panama  Canal  Rates,  hy  H.  H.  Windsor    795 

Panama  Canal.  Testing  Lock  Gates  at   211 

Panama  Canal  Too  Small,  by  II.  H.  Windsor....  223 

Panama  Canal  View    106 

Panama  Canal  Zone  Population    494 

Panama-Pacific  Exposition  Buildings    788 

Panama.  Uncle  Sam  Shoplioeper  in   816 

Paneling  with  Striped  I'aper    893 

Panels,  Leaded-Glass,  for  Furniture    145 

I'antaloons  ard  Shirt.  Comliined    617 

I'antograph  Cuts  Out  Crankshafts   542 

Paper,  Cooking  Food  in    148 

Paper,  Fal>ric  Reseml>ling  Cloth  made  from   731 

Paper,  Fine  Texture,  made  from  Grapevines   166 

I'aper  Framework  for  Gas  Mantles    682 

Paper  from  Tasmanian  Blue  Gum  Tree    692 

Paper  Making,  Algerian  Grass  for   102 


Paper  Money,  To  Simplify  System  of   725 

Paper  Protector,  Drawer    123 

Paper  Pulp  Utensils,  Mending   613 

Paper,  Striped,  Paneling   893 

Paper  Tires    579 

Paper,  White,  Nature  of  Glare  from   268 

Paper,  Wrapping,  Stand   393 

Parachute  Fire  Escape   153 

Parcel  Post,  Zone  System  of    811 

Parks,  New  York,  Man  Privileged  to  Hunt  in.  .  .  .  491 

Paste,  New  Method  of  Drying  Out    809 

Paste  to  Use  in  Damp  Places   597 

Patent  Office,  Troubles  of  the    110 

Patents,  Practical  or  Unique  

 152,  306,  462,  617,  771,  925 

Pattern  Shop,  Short  Cuts  in    755 

Patterns,  Standard,  Special  Molding  Jobs  From..  136 

Patterns,  Wood,  To  Hold  Wheel  Spokes  in   436 

Paul,  George  F.  : 

By  the  Side  of  the  Road  (poem)   841 

Paving,  Street,  Boning  Rods  for  Laying   910 

Paving,  Street,  like  Mosaic  Floor    340 

Pawnshops   in    China    108 

Peanut  Oil  can  Drive  Diesel  Engine   780 

Pearl  Farming.  Improved  Methods  of    483 

Pebbles,  Working  Day  and  Night  to  Mine   869 

Peddling  Hats  to  Country  Folk   843 

Pen  and  Brush  Holder   915 

Pen,    Calendar   925 

Pen  Extractor  and  Eraser,  Combination   617 

Pen,   Fountain  Ruling   587 

Pen,  Mechanical  for  Stippling    205 

Pen  Releaser    925 

Pen,  Reservoir,  for  Drawing  Ink   294 

Pen,  Steel,  Used  in  Draftsman's  Ink-Bottle  Cork  140 

Pencil  Holder    614 

Pencil  (Lead)  Holder   294 

Pens.  Reservoir  Attachment  for   307 

Peppermint  and  Beet  Farm,  Marsh  Becomes....  504 

Percolators,  Pad  for    769 

Perfume  and  Disinfector  Fan,  Electric   854 

Perfume  Put  Up  in  Pencil  Form   720 

Pergola  Formed  of  Concrete  Trees   468 

Phonograph  Messages  from  Aeroplanes   506 

Phonograph  Sermons  for  Lepers    819 

Photograph   Prints,   Timing   921 

Photograph  Prints,  Washing   148 

Photograph,  Unique:  Ty  Cobb  Twice   48 

Photograph   Vignetter    610 

Photographic  Film  ^^'asller    771 

Photographic  Objective,  Large    804 

Photographic  Studio  in  Darkest  Africa   374 

Photographing  Animals  under  Water    342 

Photographing  the  Curvature  of  the  Earth,  by 

C.  H.  Claudy    718 

Photographs,  Enlarging    605 

Photographs,  Submarine    613 

Photographs  Take  Place  of  Hour  Numerals   872 

Photography,  Grading  Headlights  hy   520 

Photography — Overexposure.    Making    Impossible  314 

Photographv,   Practical   Kite   778 

Photography,  Rise  of,  by  J.  Gordon  Ogden   687 

Photography — To  Hold  a  Negative  in  a  Printing 

Frame    452 

Photomicrographs  as  Art  Patterns   Ill 

Physicians  Scarce  in  China   777 

Piano,  Player,  Used  with  London  Orchestra   359 

Pianos,  Musical-Bell  Attachment  for   391 

Picture  Frame  and  Triangle  Clamp   458 

Picture  Show  Electric  I'lant  in  Automobile   321 

Picture   Suspension  Bar    771 

Pictures,  Apparatus  for  Projecting  during  Pro- 
duction   771 

Pictures,  Magazine.  Transferring    923 

Pictures,  Making  without  Camera  Lens   271 

Pictures,  Transmitting  by  Wire    63 

Piers,  Motorboat.  Harbor  Plans  Include   666 

Pike's  Peak,  Railroad  Tobogganing  on    350 

Pile  Driver,  Japanese,  Operated  by  Women   673- 

Pile  Driver  Nutcracker   696 

Piles,  Ancient,  Preserving   875 

Piles,  Cement  Gun  Used  to  Coat   736 

Piles,  Mold  for  Concrete,  can  he  unrolled   510 

Piling,  Sheet,  Concrete  System  Like   6."6 

Pilot  House,  Anchored.  Inside-Outside  Bed  in.  .  651 

Pin,  Broken,   Removing   284 

Pin  Feather  Picker   92.") 

Pin  Tray,  Brass   301 

Pincushion   for   the   Arm   460 

Pipe  Bending  Rolls    593 

Pipe  Bends.  Steam.  Two  Unusual    537 

Pipe,  Blowing  a  Card  From    231 

Pipe,  Cast-iron,  Repairing  Crack  in    124 

Pipe,  Furnace.  Water  Heating  Coil  in    763; 

Pipe,  Great,  Fifty-Two  Mules  Haul   531 
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Pipe  Leaks,  Lead,  Temporary  Repair  for   585 

Pipe,  Split  Lead,  Repairing  with  Cement   903 

Pipe  Threads,  Worn,  Making  a  Tight  Joint  on.,  908 

Pipes,  Frozen,  Thawing  Out   765 

I>ipes,  Industrial-Plant,  Distinctive  Coloring  for..  366 

Pipes,  Interior  of,  Device  for  Examining   771 

Pipes,  Iron,  Coated  with  Lead    90 

Pistols,  Automatic,  Sight  Extension  for   771 

Piston  and  Valve-Stem  Packing,  Cutting   436 

Piston  Rings,  Loose,  to  Fit   440 

Piston  Rings,  Pliers  for  Removing    903 

Piston  Tubes  for  Paints  and  the  Like    925 

Pit,  Submerged,  for  Coal  Storage   169 

Pittsburgh's  Hump,  Cutting  Down,  by  Hartley  M. 

Phelps    261 

Plane  Irons,  Whetting    124 

Plane,  Rabbet,  How  to  Make   922 

Planer  Bed  or  Faceplate,  Clamp  for   907 

Planers,  German  Track   707 

Planimeter,  Substitute  for    757 

Planing  Thin  Boards,  Bench  Stop  for   298 

Plant  Pot  in  Cement  Sidewalk    135 

Plant  Tests  on  Louisiana  Waterways,  Removing.  .  202 

Plants,  Glass-Inclosed  Label  for   715 

Plants,  Spraying  with  Electrified  Water   641 

Plants,  Watering  at  the  Roots   454 

Plaster,  Spraying    854 

Plates  with  Cutlery  Grooves   462 

Plating,  Thicker,  for  Big  Ships   670 

Playground,  Ferris  Wheel   295 

Plaza  Planned  for  Manhattan  Bridge   97 

Pleasure  Resort,  Power  Plant  Supports........  174 

Pliers  for  Removing  Piston  Rings   903 

Plows,  Trolley  Car  Drawn.  Clean  Streets   485 

Pocket  for  the  Inside  of  Book  Cover  ;  .  .  .  610 

Poem — By  the  Side  of  the  Road,  by  George  F. 

Paul   841 

Poem — Song  of  the  Dynamite  Blast,  by  J.  W. 

Foley    51 

Poisoning,  Lead,  at  Brooklyn  Navy  Yard   677 

Poisons,  New  Way  to  Distribute   836 

Polar  Expedition 'Planned  by  Amundsen   233 

Pole,  Big,  Transporting  on  Motor  Truck   215 

Pole,  Brace  or  Anchor  for    592 

Pole  Erectors,  Motor  Trucks  as    64 

Pole,  Revolving  Clothesline   906 

Police,  Paris,  Shields  of   368 

Policemen,  Shields  as  Protection  for   204 

Policemen,  Street-Crossing  Kiosks  for   54 

Polish,  Aluminum    441 

Polo,  Two  New  Devices  for   421 

Pompeii,  Ancient,  Street  of  Abundance  in   101 

Ponies'  Eyes,  Protects  in  Coal  Mine   347 

Pontoon,  Concrete    370 

Pontoon,  Copper,  for  Hydro-Aeroplane   583 

Popgun,  Toy    149 

Porch  Shades  Made  of  Matting   895 

Post  Setting  and  Hole  Digging  Automobile   533 

Postal  Cards,  Wood   616 

Postal  Stamping  Machine,  New  Zealand's   815 

PostoflSce,  Live  Tree  Desk  in   865 

Posts,  All  Steel  Bumping   794 

Posts,  Anchor,  for  Lawn  Swing   456 

Potato  Bugs,  Machine  Captures  and  Kills   532 

Potato  Digger    462 

Potato  Planter    617 

Pouch  Arrangement  for  Hunters  and  Anglers.  .  .  .  363 

Poultry — Chickens,  Electrical  Culture  of   630 

Poultry  Feeder — Pecking  at  Bait  Brings  Shower 

of  Grain    5-51 

Poultry  Feeder.  Simple  Automatic    306 

Poultry  Food  Chopper    615 

Poultry  Hospital,  State  College  Has    55 

Poultry,  Watering  Tank  for    276 

Pouring  Heavy  Liquids,  Vent  for   765 

Power,  Enormous,  Needed  for  Swiss  Railways..  857 

Power,  Hydroelectric,  on  a  Farm   354 

Powder  Magazines  on  French  Warships,  Cooling.  .  268 

Power,  Most,  for  Least  Fuel    716 

Power  Plant  Supports  Lake  Pleasure  Resort   174 

Power,  Rivalry  of  Motormen  Saves   322 

Power  Unit— Kilowatts,  Training  Public  to   704 

Printing  Frame,  To  Hold  Negative  in   451 

Printing  Press  Rollers,  Old,  Reviving   287 

Printing,  Wood  Letter  for   7o9 

Prisoners,  Cooperative  Massaging  of   732 

Prize  for  Alcohol  Fuel  Tests   565 

Prizes,  .$2,000,  for  Flight  Duration   582 

Projectile  for  Use  Against  Air  Craft   709 

Propeller  Arrangement,   Double    306 

Propeller,  Rotary  Wing,  for  Automobiles   683 

Propellers,  Aerial,  Special  Lathe  for    256 

Propellers,  Preventing  Erosion  of   337 

Protractor,  To  Keep  from  Soiling  a  Drawing. . .  440 


Provision  Box,  Camp   299 

Pruning  Saw,  Corn  Knife  and  Sickle  Combined..  152 

Pumice  Stone,  Artificial    890 

Pump,  Biggest  Known — the  Sun — by  F.  R.  Moul- 

ton    234 

Pump,  Compressed  Air,  for  Great  Depths   710 

Pump  Designed  Especially  for  Sewage   85 

Pump,  Simple  Rotary    694 

Pumping  Water  by  Sun  Power   866 

Pumping  Water  into  Canal    553 

Punkah  Boys  Operate  Refrigerating  Machine....  581 

Putty  Grinder    901 

Putty,  To  Preserve   278 

Puzzle  with  Figures   305 

Pylon  Beam,  Motor  Car  Furnishes  Power  for  . . .  346 


Queen's  Pathway,  Ammunition  Trays  for.   410 

Queues,  Loss  of  Causes  Demand  for  Hats   80 

Quicksands,  Injecting  Concrete  to  Overcome....  852 
Quirk,  .Tames  R.  : 

Aeroplane   Show,   First  American    59 


Rabbet  Plane,  How  to  Make   922 

Race  Course,  .Johannesburg,  Has  Palatial  Stand.  67 

Rack  for  Tools,  Thief-Proof   87 

Radiator,  Placing  in  the  Flywheel   695 

Radiator  with  Indirect  Radiating  Surfaces   715 

Radiators,  German  Concrete   233 

Radium,  by  Herbert  N.  McCoy   195 

Radium  Particle  Saved  from  Ashes   792 

Radium  Production    633 

Radium  Standard,  International   207 

Rafts,  Life,  Seats  That  Become   510 

Rail  Spike,  Self-Locking    306 

Railroad   Accidents    160 

Railroad  across  Ireland  Projected   716 

Railroad  Coach.  Old.  Used  as  a  Cottage   216 

Railroad  for  Sight-Seeing,  Highest  Aerial   640 

Railroad,  Grading  through  Ant  Hills    315 

Railroad  Has  No  Signboards   578 

Railroad — Monorail  Lines  Planned  for  Alaska...  620 
Railroad — Monorail  System,  Suspended,  for  Chi- 
cago   658 

Railroad  on  Which  Cars  Float  Above  Rails   56 

Railroad  Operation,  Safety  First  in    199 

Railroad  Promotes  "First  Aid"  in  Accidents  ....  336 
Railroad — Signaling  Device  for  Locomotive  Engi- 
neers   326 

Railroad  to  be  Built  of  Panama  Canal  Material . .  100 

Railroad  to  Fight  Mosquitoes   534  ■ 

Railroad  Tobogganing  on  Pike's  Peak    350 

Railroad  Trackman's  Tool,  Looking  Glass  as....  99 
Railroad,  Trans-Siberian,  Faster  Transportation 

on    256 

Railroad  Work,  Bar  for    592 

Railroads,  Swiss,  Enormous  Power  Needed  for.  .  857 

Railroads,  Temporary,  Laying  of   703 

Rain  and  Snowfall,  Weight  of    725 

Rain  Clouds,  Blasting  with  Dynamite    179 

Rain,  Describing  in  Norway    410 

Rainbow,  Magic  of    385 

Rainwater  Separator    740 

Range  Boilers,  Repairing  Leaks  in   754 

Rasp  of  Ancient  Locks,  Reproducing   620 

Rat  Killing,  Scientific,  in  Boston  Harbor   723 

Rat  Trap  Tosses  Victims  Many  Feet  Away   843 

Ratchet  Wrench.  Adjustable   546 

Rats,  Cat  AdoDts    686 

Rats,  Destroying  by  Inoculation   346 

Razor  Blade,  Wafer,  Cutter  Made  of   149 

Razor's  Edge,  Snail  Walks  Safely  Over   44 

Reading  a  Whole  Page  at  a  Glance   535 

Reaming  Holes  in  Odd  Shaped  Castings   749 

Reber.  Major  Samuel  : 

Aviation,  Must  America  Trail  Europe  in.  .  .  .  799 
Reclamation  Work,  Motion  Picture  Records  of .  .  .  357 
Rectifier,  Alternating  Current,  for  Charging  Stor- 
age  Batteries    745 

Red  Cross  Prizes,  Winners  of  Czarina's   425 

Red  Cross  Work.  Motor  Cars  for   328 

Reel,  Decoy,  and  Balance   470 

Reel.  Ingenious  Firc-Hose   99 

Refrigerating  Machine,  Punkah  Boys  Operate. .  581 

Refrigeration — Cold  Storage  Temperatures   449 

Refrigeration,  Electric,  for  the  Home   171 

Refrigerator,  Drip  Pan  Alarm   144 

Refrigerator,  Transom,  for  Winter  Use   897 

Refrigerators,  Concrete   244 

Regatta,  Henley,  King's  Barge  for   341 

Repair  Methods,  Quick,  for  Automobile  Racing 
Pits    706 
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Revolution  Recorder  for  Motorboats   239 

Revolutions,  Apparatus  Counts   775 

Rheostat.  Quickly  Made    144 

Rice,  Adulterated,  in  Japan   644 

Ring.  Flutter,  How  to  Make   302 

Ring  Throwing  Game   915 

Ring  Tool  Check    599 

Rings,  Finger.  Engraving  on  Inside  of   596 

Rings,  Seamless  AYedding,  Mold  for  Casting.  .  .  .  820 

Ripsaws,  Simple  Guard  for    239 

Riveted  Button.  Holder  for    749 

Road,  Old.  New  Type  of  Machine  to  Tear  Up.  .  .  .  514 

Road.  Wet,  Automobile  Traffic  Dries  Out   856 

Roads,  Convict  Built,  by  H.  H.  Windsor   797 

Roads  in  Africa.  Molasses  Used  on   682 

Rock,  Famous  Balanced.  Tumbles   514 

Rock,  Natural,  Chained  in  Position    634 

Rock  Writings.  Making  Exact  Duplicates   420 

Rocks  Look  Like  Monk's  Head    114 

Rollers,  Old  Printing  Press,  Reviving   287 

Roller  Pole  for  Roller  Skaters   153 

Roof  Garden  and  Garage  in  Millionaire's  Home..  222 

Roof.  Hotel.  Tented  '-City"  on    69 

Roof  of  Building,  Aeroplane  Rises  from   411 

Roof.  Rolling   370 

Roof  Tree  Garden.  Interesting   170 

Roofing,  Lead  Coated  Steel  for    397 

Roofing,  Prepared.  Holding  Ladder  on    912 

Rope  or  Wire  Measuring  Machine   586 

Rosin  Grades,  Device  to  Standardize   845 

Route  Card,  Illuminated,  for  Motorcycles   400 

Royal  Society  of  London  Has  Anniversary   479 

Rubber,  Air  Bubbled,  for  Automobile  Tires   710 

Rubber,  Artificial,  from  Sea  Fish                        .  423 

Rubber,   Chemical.   Scientists   Make   574 

Rubber,  Dough  Waterproofs  Spark  Plug   699 

Rubber,  German  Artificial   683 

Rubber  Heel,  Revolving    233 

Rubl>er  Obtained  from  Tirucalli  Tree   429 

Rubber,  Seaweed  and  Cabbage  Turned  to   274 

Rubber  Tire,  Solid,  for  Emergency   391 

Rubber  Trees.  Transplanted,  Thrive   347 

Rudder  Amidships  on  New  Hydroplane    639 

Rule  Holder  for  Trousers  Pocket   896 

Ruling  Blank  Books    614 

Ruling  Pen  Holder  for  Tracing  Irregular  Curves.  135 

Rules  Reading  from  Both  Ends   440 

Runner  for  a  Go-Cart   915 


Saddle,  Swimming   462 

Safety  Device  for  Forge  Presses   238 

Safety  Devices,  Awakening  of  Interest  in   27 

Safety  First  in  Railroad  Operation   199 

Safety  Pin,  Anti  Tangle   461 

Safety  Pin  Used  as  Magneto  Switch   543 

Safety  Stop,  Engine    911 

Sailors,  Making  Engineers  Out  of,  by  John  R. 

Cox    880 

Salad  Dish  with  Ice  Cooler    382 

Salt  Lands,  Irrigation  in   638 

Salt,  Low  Price  of    666 

Sammis,  F.  Minturn  : 

Wireless    187 

Wireless,  Around  the  World   331 

Sand  Beach,  Removing  Snags  from    276 

Sand  Tank  Cars,  Chicago  City  Railway's    541 

Sand  Yacht,  Dutch    475 

Sandals  Given  with  Every  Ticket   107 

Sandstone  Formation,  Peculiar    118 

Sandstone,  German  Artificial    172 

Sandstone  Knob  as  Bandstand  Foundation   356 

Satin,  Architects'  Exhibition  Drawings  on   254 

Saw,  Light  Pruning    743 

Saw  Teeth,  Shield  to  Protect  in  Tool  Chest   135 

Scale,   Ingenious  Counting   222 

Scale  Tells  Proportions  for  Mixing   545 

Scale,  Track,  Automatic   24 

Scales,  Platform,  in  Simple  Form   330 

School  Building.  Brick  House  Inside                  ..  553 

^chool.  Open  Air,  in  Bandstand   199 

Scissors,   Grinding    456 

Scraper,  Decorator's,  Cup  on  .'   443 

Scraper  for  Brass  Work    449 

Scraper,  Kitchen  Utensil    151 

Screen  Door  Spring,  Homemade   606 

Screen  Doors,  Fly  Guard  for    352 

Screen,  Exterior  Sliding  Fly    459 

Screen.  Flexible  Wire,  as  Window  Protection   365 

Screen  in  Coffee  Urn   895 

Screen  Protectors  for  Open  Manholes   686 

Screen.  Tacking  on  a  Frame   770 

Screens,  Window,  Fastener  for    128 

Screw,  Damaged  Round  Head,  Removing   593 


Screw  Lock,  Wood   

Screwdriver,  Attachment  for   

Screwdriver,  Automatic  Magazine   

Screwdriver  Blade,  Proper  Shape  of  

Screwdriver,  Effective   

Screweye  Driver   

Screws,  Fastening  in  Tile  and  Brick  Walls  

Screws,  Giant,  for  Fish  Press   

Screws,  Locking  in  Metal   

Screws,  Primitive,  Still  Used  in  India  

Scrubber,  New  Electric  Floor   

Sea  Crabs  as  Travelers  

Sea  Fish,  Artificial  Rubber  from   

Seals,  Wax  on  Glass   

Searchlight  Display,  Vari-Colored,  in  Baltimore.  . 

Searchlight,  Examining  the  Body  with   

Searchlights,  Telephoning  with   

Searchlights  to  Guide  Fishing  Dories  

Seat  Back,  Canvas,  for  Locomotive  Engineer.  .  .  . 

Seats,  Spring,  for  Motorcycles   

Seats  That  Become  Life  Rafts  

Seaweed  and  Cababge  Turned  to  Rubber  

Seav."eed  Product,  '"Norgine"  

Seaweed  Trimmed  Hat  for  the  Seashore  

Seaweeds  Proposed  as  Food  

Seed  Corn  Stringer  

Seed  Receptacle  for  Bird  Cages  

Seeds,  Drying   

Serving  Table  and  Cabinet,  Combined  

Sewage  Disposal  and  Hydroelectric  Combination 

Sewage  from  a  Cottage,  Septic  Tank  for  

Sewage,  Pump  Designed  Especially  for   

Sewer  Construction,  Tile   

Sewing  Burlap,  Needle  for   

Shade  for  Electric  Globe  

Shade  for  Electric  Sign  Lights   

Shaft  Lining,  Platiron  Used  in  W'aterproofing. . 

Shaft  Sinking  Record,  South  African  

Shafts,  Wood,  Threads  on  

Shaving  Mug,  Electric  

Shepstone,  H.  J.  : 

Holy  Land,  Westernization  of  

Shields  as  Protection  for  Policemen  

Shields  of  the  Paris  Police  

Shingles,  Saving  Surplus  Stain  when  Staining... 

Ship — Aeroplane  Overtakes   

Ship — "Arkansas"  in  Drydock   

Ship— "Arkansas,"  U.  S.  S.,  Speed  Trials  of  

Ship — Bridge  of  Modern  Liner   

Ship — "Britannic,"  Stern  Frame  of   

Ship — "Corsican,"  Iceberg  Damaged  

Ship  Cuts  through  Dock  and  Sinks  Vessel  

Ship  Disasters,  Wire  Drag  Prevents  

Ship — "Erskine  M.  Phelps,"  Record  Trip  of  

Ship,  Fertilizer  Factories  on   

Ship — "Florida,"  Cost  of  Building  

Ship — Ice  Breaker  of  Great  Power  

Ship,  "Imperator,"  Germans  Launch  

Ship — -"Imperator,"  Turbines  of   

Ship — "Imperator"  will  Have  "Tank  Top"  

Ship — '"Imperator's"   Watertight  Bulkheads  

Ship — Japan's  Largest  Battleship,  Launching.  .  . . 

Ship — "Megantic,"  Emergency  Lighting  of  

Ship — ."Neptune"    Leading   Dreadnought  Squad- 
ron   

Ship,  New  Transport,  for  Submarines   

Ship — ^Side   Wheel   Steamer,   Great  Lakes  Have 
Largest   

Ship — "Texas"  Launched   

Ship — ^"Titanic"  American  Owned,  by  H.  H.  Wind- 
sor   

Ship — "Titanic"  Investigation  Report,  by  H.  H. 
Windsor  

Ship — "Titanic"   Lifeboats   "Absurd,"  by   H.  H. 
Windsor   

Ship — ."Titanic"  May  Have  Struck  Rock  

Ship — "Titanic"  Memorial,  Lighthouse  Tower  as. 

Ship — "Titanic's"  Passengers,  Ice  Floes  as  Refuge 
for   

Ship — '"Unalga"  on  Long  Journey   

Ships,  American.  New  Wireless  Calls  for  

Ships — Anti-Rolling  Tanks  for   

Ships,  Automatic  Fire  Apparatus  for   

Ships — ^Battle  Cruiser  Rivalry  in  Europe  

Ships,  Big,  Thicker  Skins  Proposed  for  

Ships,  French,  Cooling  Powder  Magazines  on.  .  .  . 

Ships — Hand  Loop  for  Mooring  Cable  Eyes  .  .  . 

Ships   Have  Two  Captains  

Ships,  Ocean,  To  Hear  the  Presence  of  Icebergs. 

Ships,  Old,  Selling   

Ships— Revenue  Cutters  on  War  Footing   

Ships — ^Safety  Devices,  Awakening  of  Interest  in 

Ships,  Silent  Winches  for   

Ships,  Telephone  Lines,  Pier  for   
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604 
231 
133 
450 
459 
616 
670 
908 
205 
426 
198 
423 
282 
344 
555 
684 
489 
867 
554 
510 
274 
268 
418 
678 
462 
151 
460 
669 
698 
742 
85 
129 
767 
603 
587 
719 
4.30 
615 
763 

71 

204 
368 
128 
1 

266 
208 
412 
787 
818 
5 

864 
361 
538 
67 
420 
219 
582 
381 
651 
157 
160 

255 
674 

633 
32 

224 

40 

225 
237 
198 

407 
817 
156 
107 
852 
422 
670 
268 
270 
399 
480 
393 
395 
27 
545 
258 
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Ships,  Torpedo  Which  Hunts  for    627 

Ships,  Watertight  Decks  to  Render  Unsinkable.  .  727 

Shipwreck,  Tungsten  Lamps  Survive   838 

Shirt  and  Pantaloons,  Combined   617 

Shock  Absorber  and  Air  Compressor,  Combined.  .  857 

Shoe  Cleaner,  Arm  Operated    152 

Shoe,  Holding  Tongue  in  Place    610 

Shoe,  Model,  Designed  for  American  Army   625 

Shoe  Scraper    298 

Shoe  Shining  Stand    149 

Shoe  Soles,  Waterproofing    914 

Shoe  Tree,  External    306 

Shoe  With  Combination  Elastic  and  Laced  Upper  153 

Shoes,  Baseball,  New  Spike  for   497 

Shoes,  Canvas,  Cleaner  for   305 

Shoes,  Mudguard  for   462 

Shoes,  Tight  Fitting,  Stretching   769 

Shoes,    Waterproof   505 

Shoestring   End    615 

Shotgun  indicator  for  Irrigation  Ditch   866 

Shotgun,  Picking  Flowers  with    257 

Shovels,  Individual,  Locomotive  Firemen  Given.,  733 

Show  Window,  Electric  Display  for    916 

Sickle,  Corn  Knife  and  Pruning  Saw  Combined.  .  152 
Sign — Electric  Baby's  Smile  12  Feet  Wide....  67 

Sign,  Electric  Flashing,  on  Motor  Truck   83  3 

Sign,  Keep-Off,  That  Became  a  .Toke    884 

Sign,  New  Beware-the-Dog,  for  Doors   424 

Sign,  Typewriter  Keyboard  Operates   511 

Signal,  Electric  Fishing,  How  to  Make    296 

Signal,  Shop,  for  Beltman  or  Electrician   134 

Signal,  Warning,  for  Garage  Entrances   624 

Signaling  Device,  Electrical,  for  Locomotive  En- 
gineers   326 

Signals,  Block,  New  Type  for  Cold  Weather...,  46 
Signboard,  Auto.  Announces  Aeroplane  Events.  .  484 

Signpost,   Aviation,   in   England   429 

Signs,  Advertising,  France  Aims  Blow  at   396 

Silk,  Artificial,  Made  from  Vegetable   363 

Sillar  for  Building  Purposes    164 

Sills,  Protecting  from  Rot   599 

Silver  and  Gold  Hardened  by  Titanium   682 

Silver,   Argental    Competes   with   546 

Silver  "Jawbone,"  Girl  Has   550 

Silver,  To  Clean    761 

Silverplate  Iron  by  Friction,  How  to   461 

Singletree,  Tug  Holder  for   133 

Sink,  Folding  Kitchen    320 

Sink  or  Bathtub  Stopper,  Substitute   760 

Sizing  a   Threaded   Hole   753 

Skates,   Holder   for    Sharpening   918 

Skates,  Roller,  Roller  Pole  for    153 

Skating  on  Glass,  Why  Not  Feasible   820 

Sketches,  Transmitting  by  Wireless   341 

Sketching  Board  for  Military  Airmen   419 

Ski  Running  on  the  Water   382 

Skin  Diseases  Treated  by  Electric  Drying  Process  884 

Skirt  Supporter,  New,  for  Women   717 

Sky  Lease,  Unique  Deal    882 

Skyscraper   Buildings,    Skyscraping  Photographs 

of   338 

Skyscraper,  Carrying  on  a  Cantilever   500 

Skyscraper.  Chicago,  Has  Recessed  Fire  Escape.  .  156 

Skyscraper,  Menace  to,  by  John  C.  Miller   471 

Skyscraper,  New  Records  Established  by   374 

Skyscraper   Residence    828 

Skyscraper  Styles  of  1912   491 

Skyscrapers  as  Ventilating  Shafts   210 

Skyscrapers,  Fire  or  Panic  Menace  to   322 

Slag,  Blast  Furnace,  Building  Stone  Made  of.,,  82 

Sledge,  Dynamite  Does  Work  of    342 

"Sleeping  Sickness"  and  Motorcycling   774 

Sleepwalker,  Alarm  for    607 

Slicer,    Vegetable    298 

Slide  Wire  Bridge,  How  to  Make   589 

Slippers,  Jeweled,  Worn  by  Ancients   567 

Sliver   Removing  Tweezers    152 

Smoke,  a  Problem  of  Today,  by  William  D.  Har- 

kins    781 

Smoke,  Begging  Poodle  Formed  in   563 

Smoke,  Damage  from    864 

Smoke  Laws  in  Bengal   317 

Snags,  Removing  from  a  Sand  Beach   276 

Snail  Walks  Safely  over  Razor's  Edge   44 

Snake  Cucumber   .  .  815 

Snow,  Winter's  Accumulated,  Measuring,  by  L. 

L.  Wm.  Thavis    693 

Soap  Bubbles,   Durable,   Blowing   913 

Soap  Dish  and  Flesh  Brush,  Combined   463 

Soap  Tray  for  a  Bucket   898 

Socket  Regulator  for  Incandescent  Lamp   552 

Soil,  Doping,  to  Make  Flowers  Thrive   731 

Soil    Erosion    Dangers,    Models    to    Prove,  by 
L.   Wm.  Thavis    693 


Soil,   Improving  by   Heating   621 

Solder,  Soft,  for  Tightening  Machine  Parts.  .  .  .  595 

Soldering  Flux,  Emergency    298 

Soldering  Iron,  Electric,  How  to  Make   279 

Soldiers  Carry  Luminous  Outfit  for  Night  March- 
ing   336 

Soldiers,  Chinese,  Poor,  by  H.  H.  Windsor   653 

"Solomon"  Mascot,  London  Adopts    222 

Sound  Intensifier  and  Opera  Glasses,  Combined,.  617 

Souvenirs,   Yachting,    Useful   551 

Spanner  Wrench,  Substitute    133 

Spark  Coil,  How  to  Adjust   442 

Spark  Plug,  Rubber  Dough  Waterproofs    698 

Spark  Plugs,  Air-Cooled   82 

Sparrows,  Uncle  Sam  Urges  Stern  War  on,  by  L. 

T.  Williams    227 

Spatula    Holder    450 

Spear  Sharpener  of  the  Romans   415 

Spectacles,   Magnifying  Attachment  for   463 

Spectrum  Analysis,  by  David  Todd   193 

Speed  Calculating  Disk,  Ingenious   853 

Speed  Controller  on  New  Theory   700 

Speed  Mania,  How  Cured,  by  H.  H.  Windsor,  ,  ,  ,  375 

Speedometer  Equipped  with  Magnifier   212 

Speedometer  Sho^vs  Elevator  Travel   228 

Spider  for  Lathe  Work   122 

Spider's  Web,  Artificial,  as  Fly  Catcher   536 

Spike  for  Baseball  Shoes,  New   497 

Spike,  Self  Locking  Rail    306 

Spoon  Holder,  Medicine    609 

Spool,  Non  Rolling    919 

Spool,  Non  Rolling  Thread    149 

Sport — Lion  Hunt  for  London   790 

Spout,  Detachable  for  a  Barrel    912 

Spring  Attachment  Keeps  Front  AVheels  Steady  237 

Spring,  Gate  Closing   903 

Spring,  Hangers,  Equalizing  Clamp  for   441 

Spring  Hinge,  Small    615 

Spring,  Homemade  Screen  Door  606 

Spring  Suspension,  New,  for  Motor  Cars    552 

Spring   Swing   i ,  ,  ,  307 

Spring,  To  Prevent  from  Slipping   599 

Spring  Winding  Machine.  Simple   307 

Springs,  Cast  Iron  Spiral   220 

Springs,  Exhaustive  Utilization  of   409 

Springs,  Steel,  Important  to  the  Whaler   878 

Sprinkler  That  Sprinkles  Its  Own  Path   709 

Sprinkling  Cart  Reduces  Street  Temperature   890 

Sprinkling,   Lawn,   Water   Required  for   570 

Stability,  Lateral.  Demonstrating   698 

Stable,  Electric  Fans  Used  in   211 

Stage  Lighting,  "Atmosphere"  in  ,  ..  383 

Stage  Scenery,  Motion  Pictures  Used  in   860 

Stain,  Surplus,  Saving  When  Staining  Shingles..  128 

Staining  Wood    893 

Stains,  Iodine,  Removing   919 

Stairway,  Any  Pitch,  Baluster  Design  to  Fit   432 

Stairway,  Monumental.  Up  Montmartre   479 

Stall,  Sepiarate,  for  Big  Toe   462 

Stamp  Affixing  and  Canceling  Machine   674 

Stamp  Dicker,  "Lloyd-George"    891 

Stamp  Moisteners  for  Paris   868 

Stamp  Pad  with  Roll  Top    540 

Stamp.  Postage,  to  Eliminate    177 

Stamping  Machine,  New  Zealand's  Postal   815 

Stamps,  Postage.  Water  Bugs  Thrive  on   548 

Standpipe  Gasoline  Gauge    506 

Statue — Head  of  France,  Rodin's    169 

Statue,  "Victory,"  for  Suffragette  Home.  ,  820 

Steam  Opening  in  Utensil  Cover   460 

Steam  Pipe  Bends,  Two  Unusual   537 

Steamer,  "City  of  Detroit  III,"  for  Great  Lakes r.  633 

Steamer,  Freight,  "Gilchrist"   880 

Steamship  Companies  Give  Loggers  Sandals,..,  107 

Steamship  Line,  Japanese    244 

Steamship,  New  Great  Lakes,  of  Great  Length.,  862 

Steel,  Determining  Carbon  in   554 

Steel  Furniture  for  Hotel    270 

Steel,  Hardening,  Magnetic  Test  for   602 

Steel  in  Wood,  Annealing    890 

Steel,  Lead  Coated,  for  Roofing   397 

Steel  Surfaces,  Blue  Letters  on   132 

Steering  Gear,  Emergency,  for  Automobiles   563 

Steering  Gear,  Side,  for  Automobiles   463 

Stencil,  Copper,  for  Marking  Laundry   301 

Stereoscopic  Microscope  with  Single  Objective.  .  705 

Sterilizer,  Ultraviolet,  for  Water  Mains   569 

Stethoscope  to  Study  Motor  Ailments   777 

Stippling,  Mechanical  Pen  for    205 

Stocking,  New  Open  Work    379 

Stone  Bridge  Reinforced  with  Concrete    270 

Stone,  Building,  Made  of  Blast  Furnace  Slag   82 

Stone  Slab,  Huge,  Quarried  by  the  Ancients..  714 
Stone  Wall,  Aeroplane  Collides  with   371 
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Stones  for  Road  Work,  Selecting  with  the  Mouth  868 

Storage  Battery  Trains  for  Cuba   868 

Stove,  Electric,  Stores  Energy    230 

Stove,  Gas,  Lighting    744 

Stovepipe.  Bushing  in  a  Chimnev  Hole   450 

Stoves,  Electric,  Indicating  Switch  for   856 

Stoves.  Gas,  Four  Flame  Lighter  for   541 

Strainer,  Cover    457 

Strainer  for  the  Milk  Pail    917 

Strainer    Frame    140 

Strap.  Book,  and  Drinking  Cup   307 

Strap,  Emergencv  Pack    275 

Strap  Iron  Story,  by  H.  H.  Windsor   653 

Streamline  Theory,  Practical  Proofs  of,  by  Victor 

Lougheed    9 

Street  Car  Entrance,  Inclined    885 

Street  Lighting,  City  Garbage  Used  in   550 

Street  Lighting  Demonstrator.  Electric  Truck  as  98 

Street  Paving  Like  Mosaic  Floor   340 

Street  Sweeper.  Canvas  Housing  on   407 

Streets.  Crossing  in  Vienna    627 

Streets,  "S.  O.  S.."'  Save  Our.  by  H.  H.  Windsor  501 

Streets,  Trolley  Car  Drawn,  Plows  Clean   485 

Stretcher  May  Be  Bridge  or  Ladder   780 

Stretchers.  New  Red  Cross  Field   425 

Stud.  To  Remove   587 

Students  Construct  Outfit  for  Experimentation.  .  52 

Stump  Industry  in  Michigan    712 

Stump  Pulling.   Homemade  Winch  Used  in....  827 

Submarine  "A3"  After  Raising    170 

Submarine  and  Aeroplane    254 

Submarine  "Carp"  Imprisoned  at  Great  Depth..  360 

Submarine  Down  for  24  Hours   656 

Submarine  Light  for  Police  Boat   467 

Submarine  Mines,  Laying  in  Tank  of  Water....  823 

Submarine  Observation  Shaft  for  Hawaiian  Hotel  43 

Submarine  Photograohs    613 

Submarine  "Seal"  in  Test    .397 

Submarine,  U.  S.,  Breaks  All  Diving  Records....  863 

Submarines,  New  Transport  Ship  for   674 

Submarines,  Germany's    794 

Suffragette  Home.  "Victory"  Statue  for   820 

Suffragettes,  Feeding  through  the  Nose   61 

Sugar  Production  of  United  States   8 

Sulphur  Gases  Destroyed  by  New  Process   204 

Sulphuric  Acid,  U.  S.  Government  Saves  on ...  .  730 

Sun — Biggest  Pump  Known,  by  F.  R.  Moulton..  234 

Sun  Power,  Pumping  Water  bv   866 

Sun  Room,  Trellis  Work   .  .  .\   176 

Sundial  Which  may  be  Readily  Set  Up   529 

Superstition  in  Thirteenth  House    218 

Surface  Gauge.  German    416 

Surgery — Chest,  Apparatus  for  Operating  on....  273 
Surgery — Chest  Operating  Apparatus  for  Public 

Use    514 

Surgery — Silver  ".Jawbone."  Girl  Has   550 

Surgery's  Great  Enemy,  Conquering,  by  Leonard 

K.    Hirshberg    571 

Suspenders  for  Women   717 

Swimming  Apparatus,  Screw  Propelled    671 

Swimming  Mitt    15,3 

Swimming  Pool  Used  for  Fire  Protection    879 

Swimming    Saddle    462 

Swing,    Chair    296 

Swing,  Lawn,  Anchor  Posts  for    456 

Swing,  Spring    307 

Switch.  Indicating,  for  Electric  Stoves   856 

Switchboards,  Protecting  When  Drilling   587 

Sword  Tempering,   Ceremonial    221 

Table  Cloths,  Wooden,  in  Germany    220 

Table  Constructed  bv  Blind  Woodworker   210 

Table  Legs.  Loose,  To  Fasten    305 

Tables,  Extension,  New  Idea  in   360 

Tables,  Vibrationless  Concrete    319 

Tack  Puller,  Emergency    305 

Tack  Puller,  Magnetized    599 

Tacking  a  Screen  on  a  Frame    770 

Talking  Machine,  Remodeling    767 

Tamper,  Homemade    440 

Tank,  Funnel  Shaped  Concrete  Water   '.  4,30 

Tank,  Gasoline,  for  an  Automobile    431 

Tank,  High  Pressure,  Repairing  Leak  in   283 

Tank,  Septic,  for  Sewage  from  a  Cottage   742 

Tanks,   Domestic   Hot  Water,   Heated  by  Elec- 
tricity   390 

Tanks,   Steel  Water,  Reinforcing  with  Concrete  384 

Tantalum,  Commercial  Uses  of   676 

Tap  Wrenches    905 

Tapeline  Holder   753 

Tapers,  Standard,  Lathe  Setting  to  Cut   595 

Tapestries,  Gobelin, Woven  from  Reverse  Side..  528 

Tar  Oil  Fuel   7O5 


Target,  Aeroplane,  for  British  Marksmen   337 

Target,  Artillery,  Dummy  Village  as    324 

Taro  Root,  Breakfast  Food  from   325 

Taxicab  Telephone  System   54 

Taxicabs,  Sanitary,  for  Chicago    787 

Tea  Grower,  Russian  Government  as   368 

Teeth,  False.  Artificial  Roots  for   650 

Telegraph,   Infant,   First   Nurse   of   251 

Telegraph  Lines  Use  Night  Lettergram  Service.  .  174 

Telegraphing    Pictures    63 

Telephone,  Arm  for  Holding    741 

Telephone  Booth,  Fan  and  Lights  in.  Operating 

Automatically   •   750 

Telephone  Booths,  Soundproof  Walls  for    876 

Telephone,  by  Alexander  Graham  Bell   185 

Telephone  Call  Duration    497 

Telephone  Calls,  Number  of    672 

Telephone  Girl  for  Theater  in  London   266 

Telephone,  How  Navy  Gunners  Use   6 

Telephone  Instruments  Masquerading    496 

Telephone,  Letters,  Dictated  by    735 

'Telephone  Line,  Costliest  Ever  Built    75 

Telephone  Lines,  Building  with  Dynamite   217 

Telephone  Lines,  Pier,  for  Ocean  Liners   258 

Telephone,  Loud  Speaking  Automobile   488 

Telephone  Numl>er  of  King  George  V   533 

Telephone,  Regulating  Motors  by   874 

Telephone  System,  Taxicab    54 

Telephone  'Transmitter,  Watch  Case    243 

Telephone  Wires,  Water  Not  a  Good  Ground  for  908 

Telephoning  with  Searchlights    684 

Tempering  Small  Tools.  Holder  for    743 

Tennis  Courts,  Electrically  Lighted    639 

Terrapin  Hunting  in  the  South    713 

Thavis,  L.  Wm.  : 

Snow.  Winter's  Accumulated.  Measuring   213 

Soil  Erosion,  Models  to  Prove    693 

Sparrows,  Uncle  Sam  Urges  Stern  War  on .  .  .  .  227 
Thawing  a   Frozen   Radiator   with   an  Electric 

Iron    912 

Thawing  Out  Frozen  Pipes    765 

Theater,  Open  Air,  Formed  of  Clipped  Shrubbery  883 

Thread  Spool,  Non-Rolling    149 

Threading  Tools,  Gauge  for  Grinding   588 

Threads  of  a  Bolt,  Worn,  To  Make  Hold   437 

Threads  on  Wood  Shafts    615 

Threads,  Triangle  for  Drawing    595 

Threads,  Worn  Pipe,  Making  a  Tight  Joint  on..  908 
Threshing  Wheat  as  It  Stands  in  the  Field....  562 

Thumb  Tacks,  Substitute  for    128 

Thumbnut,  Homemade    133 

Thunder  Storms,  Detecting  by  Wireless   105 

Tie  Pin  Holder    762 

Tie  Pins  Made  of  Coal    103 

Ties,  Combined  Hardwood  Block  and  Steel   231 

Tiger's  Head  Outlined  in  Circassian  Walnut....  46 

Tile  and  Brick  Walls.  Fastening  Screws  in   616 

Tile  Sewer  Construction — Part  1   129 

Tile  Sewer  Construction — Part  II   291 

Tilting  Contests  on   Water   476 

Tire  Casings.  Spare,  Carrying    912 

Tire,  Deflated,  Alarm  for  Automobiles   77 

Tire,    Emergency   Tube   for   757 

Tire,  Getting  Off  the  Ground   584 

Tire  Puncture  Finder    925 

Tire    Puncture    from    Glass,    Preventing  with 

Chains    585 

Tire,  Solid  Rubber,  for  Emergency   391 

Tire,  Tape,  Anchor  Plates  Replace   708 

Tire.  Vacuum  instead  of  Pneumatic   542 

Tires,  Automobile,  after  Use  in  Race    533 

Tires,  Automobile,  Air  Bubbled  Rubber  for   710 

Tires,  Automobile,  Compulsory  Dating  of   38 

Tires,  Motor  Truck  Dual,  Armor  for   18 

Tires,  Paper    579 

Tirucalli  Tree,  Rubber  Obtained  from   42.) 

"Titanic,"  American  Owned,  by  H.  H.  Windsor..  224 
"Titanic"  Disaster — Lifeboats  Absurd,  by  H.  H, 

Windsor    225 

"Titanic"  Disaster,  Senate  Committee  Report,  by 

H.    H.   Windsor    40 

"Titanic"  may   Have   Struck  Rock   237 

"Titanic"  Memorial,  Lighthouse  Tower  as   198 

Titanium,   Gold  and  Silver  Hardened  by   682 

Toaster,  Electric,  of  Large  Capacity   838 

Toasters,  Electric,  Selling   861 

Tobacco,  Testing  as  a  Germ  Killer   629 

Tobogganing,  Railroad,  on  Pike's  Peak   350 

Todd,  David  : 

Spectrum  Analysis    193 

Toe,  Big,  Separate  Stall  for    462 

Toe  Dancer  Practices  with  Lawn  Roller   843 

Tombstones,  Concrete  Arches  Form  Base  for.  ...  45 
Tombstones  with  Glass  Lettering    545 
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Tongs  for  Handling  Live  Wires  with  Safety....  774 

Tool  Box,  Automobile,  Chain  an  Accessory  to.  .  758 

Tool  Box,  Homemade    748 

Tool  Check  Ring    599 

Tool,  Combination  Electric,  for  Garages   257 

Tool,  Flat  Nosed,  Adjusting  Cutting  Edge  of....  909 
Tool — Floor    Set,    Nail    Set    and    Shield  Com- 
bined   69 

Tool.  Pneumatic,  Automobile  Furnishes  Power  for  120 

Tool,  Recessing,  for  a  Lathe    748 

Tools,  Small,  Holder  for,  While  Tempering   748 

Tools,  Thief  Proof  Rack  for    87 

Tools,  Threading,  Gauge  for  Grinding   588 

Toothbrush,   Divisional    15.8 

Toothbrush  Holder,  Sanitary    118 

Torch,  Brazing  Destroying  jpiies  with   740 

Torch,  High  Pressure  Gas  Pipes  Welded  with .  .  794 

Torpedo  That  Carries  a  Gun   713 

Torpedo  Which  Hunts  for  Ships   627 

Tower  for  Concrete,  Movable  Distributing   677 

Toy,  Ingenious,  Jumping  Kangaroo  is   545 

Toy  Motor,  Homemade    914 

Toy    Popgun    149 

Toy — ."Teddy   Bull   Moose"    819 

Toys  for  Japanese  Boys'  Festival    730 

Track  Level,  Ingenious    463 

Track  Planers,  German    707 

Track,  Racing,  Banked  to  Fifty  Degrees    635 

Track  Scale,  Automatic    24 

Traction  Methods,  Unusual  Combination  of   481 

Tractor,  French  Farming   17 

Tractors,  Farm.  Automatic  Steerer  for   824 

Traffic  Congestion,  Boston's  Plan  to  Relieve....  892 

Traffic,  Fire  Apparatus  Carries  Warning  to   513 

Traffic  Regulation  for  Jay  Walkers   414 

Train,  Automobile  Used  to  Light    76 

Train,  Column  Carrying,  Like  Huge  Caterpillar.  .  724 

Train,  Double  Decker,  for  Workmen   878 

Train,  Ore  Freight,  with  131  Cars    846 

Train,  Passenger,  Cost  of  Stopping   69 

Train  Strikes  Heavier  Blow  Tl  an  Gun   778 

Trains,  Daylight  between  Chicago  and  the  West  830 

Trains,  English.  Smooth  Running  of   390 

Trains,  Locomotives  at  Each  End  of   319 

Trains,  Storage  Battery,  for  Ctiba   868 

Trains,  Wireless  Safety  Device  for   672 

Tramcar  vs.  Motor  Bus  in  London   267 

,Tramps,   Iron   Chair   Chariot  for   822 

Transformers  Placed  on  a  Float   113 

Transmission  Line,  World's  Highest  Voltage....  19 

Transportation,   Early.   Pageant   of   839 

Trap  for  Flies,  Out-of-Door    391 

Trap,   Mouse    144 

Trap,  Rat,  Tosses  Victims  Manv  Feet  Away..,.  843 

Tray,  Brass  Pin    301 

Tree,  Cabole    208 

Tree  Desk  in  Postofflce    865 

Tree,  Elm,  Complicated  Knot  Tied  in   876 

Tree— Freak  Knot  Suggestive  of  Animal   513 

Tree,  Remarkably  Proportioned  Gum   102 

Tree   Roof   Garden    170 

Tree,  Spring  Water  Flows  Out  of    371 

Tree,  Tasmanian  Blue-Gum,  Paper  from   692 

Tree  Trunk  Looks  Like  Climbing  Bear   678 

Trees,  Concrete.  Pergola  Formed  of    468 

Trees,  Driving  Birds  Away  from    451 

Trees,    Pulling    893 

Trees,  Shade,  Grown  Upside  Down   884 

Trellis,  Raising  Cucumbers  on    147 

Trelliswork  Sun  Room    176 

Trestles,  Raising  Quickly    289 

Triangle  for  Drawing  Threads    595 

Trick,  Dissolving  Coin    461 

Trick — Electric  Light  Mystery    148 

Trick — ^Pipe,  Blowing  a  Card  from    281 

Trick,    "Q"    142 

Trick — Wheel,  Mysterious  Revolving    922 

Trolley  Car  Drawn  Plows  Clean  Streets    485 

Trolley  Ferry,  Hand  Operated    692 

Trolley  System,  Trackless    415 

Troul/le  Finder,  Headlight  Can  be  Used  as   242 

Trousers,  Pinless  Safety  Buckle  for   218 

Trousers,  Red,  for  Soldiers,  No  Longer  Used,.,,  222 

Truck,  Armor  for  Dual  Tires  of    18 

Truck,  Caterpillar  Drive  Army   396 

Truck,  Eight  Wheeled  Electric  Motor   81 

•  Truckr  Electric,  as  Street-Lighting  Demonstrator  98 

Truck,  Fire,  English  Motorcycle    174 

Truck  for  Spool  Fence  Wire   121 

Truck,  Ivife-Saving  Motor  Fire    2 

Truck,  Motor,  Designed  for  U.  S.  Army   696 

Truck,  Motor,  Electric  Flashing  Sign  on   813 

Truck,   Motor,  Transcontinental   Journey  of ,  .  .  .  86(> 

Truck,  Motor,  Transporting  Big  Pole  on   215 


Truck,  Motor,  with  Four  Drivewheels    230 

Truck,  New  English  Fire  Escape   378 

Truck,  Seven-Ton  Dumping  Motor   428 

Truck,  Three-Wheeled  for  Cable  Drums    549 

Truck  Wheels,  Removing  Inner  Band  on   128 

Trucks,  Electric  Baggage  and  Package    840 

Trucks,  Motor,  as  Pole  Erectors   64 

Trucks,  Motor,  for  Transporting  Aeroplanes ....  878 

Trucks,  Motor,  Mirrors  on   892 

Trucks,  Motor,  Night  Shelter  for   720 

Trucks,  Old  Electric,  Generating  Plants  for   ,  .  548 

T-Slot   Cleaner    759 

T-Square  Clamp  for  a  Drawing  Board    593 

T-Square,  To  Prevent  from  Soiling  Drawing,  .  ,  ,  284 

Tube.  Homemade  Mailing    768 

Tuberculosis  Cure,  Compression  of  Lung  as.  .  .  .  422 

Tuberculosis  Discovered  in  Chickens    628 

Tubes,  Metal,  Behavior  under  Compression   366 

Tubes,  Metal  "Goose-Neck"  of  Great  Elasticity..  177 

Tubes.   Novel  Motorcycle    694 

Tug,  Electrically  Driven,  for  India    564 

Tug  Holder  for  a  Singletree    133 

Tug,  Luxurious,  Makes  Long  Journey   815 

Tugs,  Economy  of  Gasoline  Power  for   199 

Tungsten  and  Molybdenum.  New  Uses  for   112 

Tungsten,  Colorado's  Fields  of    567 

Tungsten  Lamps  Survive  Shipwreck    838 

Tunnel,  Highway,  Proposed  for  San  Francisco.  .  395 

Tunnel  Project,  Monster,  for  Central  Germany.  .  176 

Turbine,  First  Great,  becomes  a  Monument.  .  .  ,  178 

Turbines,  Largest  Water    25 

Turbines,  Light-Weight  High-Speed    876 

Turbines  of  the  "Imperator"    582 

Turkey,  Brush,  Incubator  of   725 

Turkey    Call    771 

Turning  and  Boring  Long  Pieces   449 

Turning  Cams  in  a  Lathe    750 

Turntable  Summer  House,  German    869 

Tweezers,  Sliver,  Removing   152 

Twist  Drills,  Grinding   432 

Typewriter,  Inserting  Manifold  Papers  in   284 

Typewriter  Keyboard  Operates  Sign    511 

Typewriter  Ribbon,  Stop  for    282 

Typewriter,  Transcribing  Music  with    547 

Typewriter,  Word  Counting  Device  for    891 


Ultraviolet  Ray  Water  Purifier.  Small   776 

Ultraviolet  Rays.  Articles  Glow  in    476 

Ultraviolet  Sterilizer  for  Water  Mains    569 

Umbrella  Carrier    44 

Umbrella  Handles.  Grotesque  Bird's-Head   312 

Umbrella  Roller.  Artistic    345 

Umbrellas,  Combination  Lock  for    408 

Umbrellas,   Rib  Grip  for    393 

Union,  Angle.  Adjustable    703 

Universe.   Calculating  Circumference  of   84 

Universe.  Measurements  of    416 

Utensil  Hanger,  Kitchen    302 

Utensils,  Camp  Fire,  Supports  for    921 

Utensils.   Paper  Pulp,   Mending    613 


Vacuum  Cleaner,  Catching  Grasshoppers  in  ....  352 

Valve  Grinding    in  Places  Difficult  of  Access,  .  ,  ,  697 

Valve  Stem  and  Piston  Packing,  Cutting   436 

Vane,    Wind    297 

Vane,  Wind,  with  an  Electric  Indicator   303 

Vanes,  Horizontally  Arranged  Windmill   698 

Vaniman,  Melvin — Death  in  Airship  Explosion,  .  309 

Vase,  Flower,  Censer    107 

Vase,  Non-Spillable  Flower,  for  the  Waist   15 

Vatican,  Motion  Pictures  at    478 

Vault,   Apparatus  Registers  Times  of  Entrance 

into    568 

Vaulting  Pole  Holder    143 

Vegetable  Fiber,  Artificial  Silk  Made  from   363 

Vegetable  Slicer    298 

Ventilating  Shafts.   Skyscrapers  as   210 

Ventilation — ^Air  Conditions,  Improved,  for  Fac- 
tory   202 

Ventilator.  Maharajah's  an  Auto  Feature   168 

Vermin,  Trapping    434 

Victoria  Falls,  Hydroelectric  Power  from   172 

Vignetter,  Photograph    610 

Village,  Dummy,  as  Artillery  Target   324 

Violin,  Modern,  Better  Than  a  Strad   578 

Violins  Withstand  Heavy  Strains   76 

Vise  Adjuster,  Carpenter's    282 

Vise  Guides  for  Filing  Flat  Surfaces   604 

Vise,   Homemade  Bench    457 

Vise  Screw,  How  to  Make   609 

Volcano,  Alaskan,  Katmai,  Eruption  of   316 
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"Volcano,"  Culebra,  Chemical  Action  on  the  Soil  197 

Voltage,  "High"  and  "Low,"  What  Is   236 

Voltmeter,  How  to  Measure  Resistance  with....  437 

Wagon  Axle.  Nut  Locking  Device  for   549 

Wagon  Bed,  Extension  for   743 

Waist,  Buttonless.  an  Actuality   856 

Walk,  Cement,  Plant  Pot  in   135 

Walk,  Cement,  Town  Sells  for  Advertising   99 

Walk,  Daily.  How  Humanity  Takes   776 

Walks.  Concrete,  Finding  Contents  of   598 

Wall,  Retaining,  Garage  Constructed  in   715 

Walls,  Moldy.  Cleaning    898 

Walls,  Open,  How  to  Examine  Interior  of   o95 

Walls,  Soundproof,  for  Telephone  Booths   876 

Walls,  Tile  and  Brick,  Fastening  Screws  in  ....  616 

Walnuts.  Hulling    609 

War — Airman  Killed  in  Battle   809 

War  Airman  Plows  Up  Wire  Fence   822 

War,  Balkan,  Scenes  from    806 

War,  Dummies  Draw  Fire  of  Attacking  Army.  . .  .  838 

War,  First  Aeroplane  Captured  in   809 

Warfare,  Aerial,  Tactics  in   369 

Washbasin  Holder   305 

Washer,  Old  Motorcycle  Engine  Drives   686 

Washington.  George,  Chinese  Admire   87 

Waste  in  the  Kitchen,  by  H.  H.  Windsor   795 

Waste,  Turn  into  Wealth,  by  H.  H.  Windsor.  ...  39 

Watch  Demagnetizer,   How  to   Make   766 

Watch,  Fish   Carries  in  Stomach   579 

Watch,  How  to  Demagnetize    614 

Watch  Case  Telephone  Transmitter    243 

Water,  Automobile  can  Run  under   518 

Water  Automobile  of  the  Everglades   367 

Water,  Automobile  Pumps   58 

Water  Bottle,  Surprise   606 

Water  Bugs  Thrive  on  Postage  Stamps   548 

Water   Carnival.   Chicago's    498 

Water  Court.  Detroit's  Illuminated    527 

Water,  Disinfecting  by  Electricity    342 

Water,  Drawing  from  an  Open  Well   283 

Water.  Drawing  from  Sea,  in  France   677 

Water   Ejector    294 

Water.  Engine  Jacket.  Cooling   134 

Water  from  a  Drainpipe  Leak  Absorbed  by  Brick.  436 

Water  Guard  for  a  Grindstone    277 

Water  Heater,  Electric    453 

Water  Heater,  Homemade    739 

Water  Heating  Coil  in  a  Furnace  Pipe   762 

Water  Hole,  Famous,  in  California    67 

Water  Level  Alarm.  How  to  Make   750 

Water  Mains,  Ultraviolet  Sterilizer  for   569 

Water,  Measuring  without  a  Meter   125 

Water  Not  a  Good  Ground  for  Telephone  Wires.  .  908 

Water,  Photographing  Animals  under    342 

Water  Pollution  Tested  by  Electricity   242 

Water  Power  in  Brazil    808 

Water,  Pumping  by  Sun  Power    866 

Water,  Pumps  bv  Means  of  Gear  Teeth   694 

Water  Purifier.  Small  Ultraviolet  Ray   776 

Water,  Rain.  Separator    740 

Water  Required  for  Lawn  Sprinkling   570 

Water,  Securing  Pure,  from  an  Open  Well   277 

Water,  Spring,  Flows  Out  of  Tree   371 

Water  Supply,  New  York's,  Sterilized  with  Lime.  .  176 

Water  Supply,  Underground  Lake  Source  of .  .  .  .  373 

Water  Tank.  Funnel-Shaped  Concrete    430 

Water  Tanks,  Steel,  Reinforcing  with  Concrete..  384 

Water  Turbines,  Largest    2.5 

Water  Wheels,  High-Efficiency    78 

Waterfalls,  Sweden  Profits  by    330 

Watering  Cart  Pumps  Its  Own  Supply   642 

Watering  Plants  at  the  Roots   454 

Watering  Tank  for  Fowls    276 

Watermelon  Seeds  as  Delicacy    426 

Waterproofing  Blueprints    135 

Waterproofing  Shoe  Soles    914 

Waterways,    Louisiana,    Removing   Plant  Pests 

from    202 

Wave  Action  Pressure  on  Breakwaters   180 

Wax  Melter  and  Dropper,  Electric   90 

Wax  Seals  on  Glass    282 

Weather  Bureau,  International,  by  H.  FI.  Windsor  224 

Weather  Wireless   ."   584 

Weighing  Scale  Holder    911 

Weights,  False,  Penalty  in  Russia   82 

Weld.    Stopping    444 

Welded  with  Torch,  High  Pressure  Gas  Pipes.  . .  .  794 

Well,  Open,  Drawing  Water  from   283 

Well,  Open,  Securing  Pure  Water  from   277 

Wells.  Artesian,  Rotarv  Drill  to  Bore   728 

Wet  Battery,  Homemade    608 

Whale.  Small  Motorboat  Tows   250 


Whaler,  Steel  Springs  Important  to   878 

Wheat,  Threshing,  as  It  Stands  in  the  Field.  .  .  .  562 

Wheel,  Mysterious  Revolving    922 

Wheel  Spokes,  To  Hold  in  Wood  Patterns.  . .  .  436 

Wheel,  Steel  Motor  Car   550 

Wheelbarrow  Rests,  Casters  on   604 

Wheelbarrows,  Egg  Gathering  with   327 

Wheelbarrows,  Handle  Shapes  for   443 

Wheels,   Spare,  Storing  on  Racing  Automobiles  512 

Wheels,  Truck,  Removing  Inner  Band  on   128 

Wheels,  Wooden,  Machine  for  Turning  and  Box- 
ing   25 

Whetting  Block    613 

Whetting  Plane  Irons    124 

Whistle,  Steam,  for  Motorcycles   8.59 

Wicket  for  a  Door    907 

Wicks,  Old  Stove,  Lubricant  for    895 

WMnch,  Homemade,  Used  in  Stump  Pulling  ....  827 

Winches,  Silent,  for  Steamships    545 

Wind  Direction,  Ingenious  Recorder  of   235 

Wind  Vane    297 

Wind  Vane  with  an  Electric  Indicator   303 

Windmill  Vanes.  Horizontally  Arranged   698 

Window  Glass,  Loose,  Holder  for   457 

Window  Protection,  Flexible  Wire  Screen  as....  365 

Window   Reflector    123 

Window  Shade  Guides    454 

Window  Shade,  Opening  for  Air  at  Top  of   607 

Window,  Show,  Electric  Display  for    916 

Windows  or  Doors.  Triple,  Weighting    132 

Window  Screens,  Fastener  for  •   128 

Windshields,  Automobile,  Preventing  from  Rat- 
tling   904 

Windshields  can  be  Used  for  Tables    548 

Windsor,  H.  H. : 

Aeroplanes  Come  High    39 

Aviation,  Museum  of   224 

Aviettes  or  Flying  Bicycles    223 

Bicycle.  Revival  of    654 

Bicycles,  Flying    223 

Boy,  Runaway,  Passing  of   501 

Butter,  Two  Pounds  from  One   225 

Canal,  Panama,  Too  Small    223 

Chinese   Poor   Soldiers    653 

Comment  and  Review.. 39,  223.  375,  501,  653,  795 

Depot  Has  "To  Please  the  Public"  Box   42 

Dirigible,  Future  of    375 

Electioneering  in  Airships    653 

Fire  Drills,  More    797 

Fire  Prevention  Day   796 

Floods,  Control  of   375 

Flying.  More  Caution  in    502 

Icebergs.  Bill  to  Bombard   40 

Moving  Picture  Story   654 

Museum  of  Aviation    224 

Navy,  High  Standard  in  Our   503 

Panama  Canal  Rates   795 

Panama  Canal  Too  Small    223 

Roads.   Convict  Built    797 

Sin,  Our  National    795 

Speed  Mania.  How  Cured   375 

Strap  Iron  Story    653 

Streets,  "S.  O.  S."  Save  Our   501 

"Titanic"  American  Owned    224 

"Titanic"  Disaster — Lifeboats  Absurd   225 

"Titanic"  Disaster.   Senate  Committee  Report 

on    40 

Waste,  Turn  into  Wealth   39 

Weather   Bureau^   International    224 

Wireless  Needs  Men    40 

Wireless   Power,   Auxiliary    40 

Wireless,   World-Wide    41 

Wing  Fabrics,  New  Method  of  Proofing   532 

Wings,   Bird   Shaped  Keep   Planes  from  Upset- 
ting   622 

Wire  Clothespin    765 

Wire  Drag,  Milions  Saved  by    864 

Wire  Fences,  To  Take  Up  Slack  in   275 

Wire  or  Rope  Measuring  Machine   586 

Wire,  Special  Aeroplane  Guy    382 

Wire,  Spool  Fence,  Truck  for    121 

Wiring,  Emergency  Connection  Clamp  for   238 

Wireless  an  Aid  in  the  Making  of  Maps   804 

Wireless  Apparatus.  Shadow  Illusion  of   520 

Wireless   Around-the-World,   by   Frederick  Min- 

turn  Sammis    331 

Wireless,  by  F.  Minturn  Sammis   187 

Wireless  Calls,  New.  for  American  Vessels   156' 

Wireless,  Detecting  Thunder  Storms  by   105 

Wireless,  Effect  of  Solar  Eclipses  on   210 

Wireless  from  Aeroplane.  New  Record  for   528 

Wireless   in   Out-of-Way   Places    539 

Wireless.  Ingenious  Generator  for    720 

Wireless  Installations.  New.  for  Aeroplanes   165 
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Wireless,  Latest  British  Automobile    420 

Wireless  Masts  Built  in  Four  Days    372 

WMreless,  Motorcycle  Equipped  with   394 

Wireless  Needs  Men,  by  H.  H.  Windsor   40 

Wireless  on  French  Fishing  Vessels    873 

Wireless,  Organ  Pipe  Principle  in   822 

Wireless  Outfit,  Hand  Driven  Generator  for   685 

W^ireless  Power,  Auxiliary,  by  H.  H.  Windsor.  ...  40 

Wireless  Regulations,  International    323 

Wireless  Safety  Device  for  Trains   672 

Wireless,   Slanting  Aerial  in    123 

Wireless  Station  at  Port  Monmouth,  N.  J   228 

Wireless  Station,  Government's  Great   215 

Wireless  Stations  Now  War  Objectives    845 

Wireless  Stations,  "S.  O.  S."  Bell  for    429 

W'ireless  Telegraph,  Portable    635 

W'ireless,  Transmitting  Sketches  by   341 

Wireless  Used  in  Capturing  Pirates    640 

Wireless  Waves,   Hunting  Gold  with   858 

Wireless,  Weather    584 

WMreless,  World-Wide,  by  H.  H.  Windsor   41 

Wires.  Live,  Tongs  for  Handling   774 

Wolf  Hunting  in  Russia   712 

Women  Not  Eligible  to  Government  Positions  in 

France    681 

W^omen,  School  Teaches  Trades    414 

Wonders,  Seven,  of  the  Modern  World  181-196 

Wood  Economy  in  Germany    643 

Wood,  Homemade  Countersink  for    924 

W'ood  Letter  for  Printing   758 

Wood  Postal  Cards    616 

Wood,  Robert  Williams  : 

X-Ray    190 

Wood  Screw  Lock    599 

Wood  Shafts,  Threads  on    615 

Wood,  Staining    893 

Wood  Stock,   Squaring    297 


Wood,  Tiger's  Head  Outlined  in    46 

Wood  Top  on  a  Concrete  Floor    439 

Wood  Turning  Chisel   289 

Wooden  Table  Cloths  in  Germany    220 

Wool,  Artificial,  Strange  Fibers  Used  for   823 

Word  Counting  Device  for  Typewriter   891 

World,  Where  Begins    631 

Worm  Gears,  Making  Molds  for    896 

Wrapping  Paper  Stand    393 

Wreck — Collision    of    "New    Hampshire"  and 

"Commonwealth"    351 

Wrecks,  Caisson  Designed  for  Raising    872 

Wrench,  Adjustable  Ratchet   546 

Wrench,  Drop  Forged,  Nut  Holding  Clips  for.  . .  .  757 

Wrench,  Nonslipping   925 

Wrench,  Nut  Gripping  Vehicle   462 

Wrench,  Substitute  Spanner    133 

Wrenches,  Tap   905 

Wright,  Wilbur,  Last  Word  on  Aviation  from..  540 

Wright,  Wilbur,  Memorial  Page    31 

Writing  Case,  Waterproof,  of  a  Pathfinder   515 

X-Ray,  by  Robert  Williams  Wood    190 

X-Rays,  Measuring  Device  for   355 

Yacht,  Dutch  Sand    475 

Yachting  Souvenirs,  Useful    551 

Zahm,  Albert  F.  : 

Aeronautical  Laboratories,  European    401 

Aeroplane    188 

Aviation — France's   Challenge   to   America  in 

Fast  Flying    645 

Endurance  Record,  American,  Brains  Behind..  566 


POPULAR 
MECHANICS 


N9-5-C-1 

4^4450 


This  Hai\    >me  Bathroom  Outfit  For  $44.50 

THIS      OUR  CHALLENGE  BATHROOM  OUTFIT 

Guaranteed  strictly  first-class  in  every  particular. 

This  illustrates  one  of  the  ten  different  Handsome  Bathroom  Outfits  carried  in  stock  at  our  mammoth  Chicago  Warehouse 
and  Salesrooms.  A  complete  stock  of  everything  needed  to  install  Plumbing  material  from  the  cheapest  to  the  very  finest  outfits. 

We  can  furnish  you  similar  outfits  to  that  shown  in  this  illustration  at  prices  ranging  from  $27.00  to  $150.00.  It  makes  no 
difference  how  elaborate  your  ideas,  we  can  supply  your  wants. 

WRITE  TODAY  FOR  OUR  MAMMOTH  HANDSOMELY  ILLUSTRATED  CATALOG  ON  PLUMBING  MATERIAL 
AND  APPLIANCES.  Fill  out  the  coupon  shown  in  the  lower  left  hand  corner.  Our  catalog  describes  bath  tubs,  closets, 
lavatories,  kitchen  sinks,  etc.,  etc.  Also  fully  explains  our  Air  Pressure  Water  Works  Systems.  Even  if  you  have  no  city 
water  supply,  we  can  furnish  you  a  complete  Water  Works  System  at  a  very  low  cost.  BE  SURE  TO  WRITE  US  TODAY. 

Heating  Plants  from  $50  Upwards 

If  you  are  in  the  market  for  a  Hot  Air,  Hot  Water  or  Steam  Heating  Plant,  send  us  a  sketch  or  diagram  of  your  house  at 
once  for  an  estimate.  We  will  positively  guarantee  to  save  you  from  30  per  cent,  to  50  per  cent.  Plants  will  be  guaranteed  up- 
to-date  and  satisfactory  in  every  respect.  Strictly  BRAND-NEW  material.  Plants  incorporate  every  modern  feature.  Our 
Heating  Department  is  one  of  the  largest  departments  of  our  institution.  We  have  in  our  employ  a  large  force  of  professional 
Heating  Experts.  You  take  no  chances  when  you  place  your  order  with  us.  Our  heat- 
ing plan  ts  have  an  established  reputation  and  we  rank  among  the  largest  heating  concerns 
in  the  country.  Our  name  on  a  heating  plant  is  an  absolute  protection  against  an 
unsatisfactory  plant.  Our  plants  are  installed  and  giving  excellent  satisfaction  in 
every  part  of  this  country.   We  have  plants  in  successful  operation  even  in  Alaska. 

We  s?ll  direct  from  factory  to  you.  You  pay  no  middlemen's  profits.  This  is  the 
secret  of  our  low  prices.  Do  you  wonder  that  we  can  save  you  anywhere  from  $150  to 
$200?  Give  us  the  chance.  Fill  out  the  attached  coupon  at  once.  Our  Heating 
Catalog  will  go  to  you  by  next  mail.  Contains  full  particulars  concerning  our  plants 
besides  being  a  mine  of  other  useful  heating  information.  Will  tell  you  how  to  install 
your  plant  yourself.  We  guarantee  success  or  refund  your  money.  Get  our  figures 
now.  A  two-cent  stamp  will  put  you  in  immediate  touch  with  our  wonderful  offer. 
Do  not  neglect  this  opportunity  of  saving  money. 
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Passenger  Uses  Aeroplane  to  Overtake  Liner 


Belated  Steamship  Passenger  Leaving  the 
Hydro-Aeroplane  Which  Made  It  Possible 
for  Him  to  Catch  a  Ship  That  had  Sailed 
a  Half  Hour  Previously 


Coffyn's  Hydro-Aeroplane  Hovering  Over  a 
Transatlantic  Liner  to  Which  He  Brought 
a  Passenger  Who  had  Missed  the  Steamer 
at  the  Dock 

Photos  Copy 

A  EROPLANES  have  not  yet  been 
listed  as  part  of  the  dock  equip- 
ment of  the  big  steamship  companies 
— to  be  used  to  catch  departing  vessels 
by  belated  passengers — but  there  may 
come  a  time  when  such  a  means  of 
transportation  will  be  provided.  At 
any  rate  the  idea  is  not  a  wild  imagin- 
ary scheme,  as  it  has  been  actually 
tried.  A  belated  passenger  in  New 
York  recently  chased  and  overtook  a 
steamer  sailing  for  Europe  and  was 
put  aboard,  the  aeroplane  being  the 
vehicle  with  which  he  accomplished  his 
purpose. 


iglit  by  International  News  Service 

The  thing  was  done  only  a  short 
time  ago.  The  passenger  was  not 
really  belated,  as  he  could  have 
reached  the  steamer  in  time  for  the 
sailing  if  he  had  not  made  arrange- 
ments to  remain  a  little  longer  ashore. 
Thirty  minutes  after  the  boat  left  its 
dock  the  passenger  and  Frank  Coffyn, 
the  airman,  set  out  in  pursuit  in  the 
latter's  hydro-aeroplane.  The  flying 
machine  caught  the  steamship  in  a 
very  few  minutes  after  making  a  rec- 
ord trip  down  New  York  Harbor  about 
500  ft.  from  the  surface.  After  circling 
the.  ship   twice   the  hydro-areoplane 
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dropped  to  the  water  and  a  boat  was 
put  off  from  the  steamer  for  the  pas- 
senger. When  the  passenger  had  been 
taken  from  his  r^achine  Coffyn  rose  in 
the  air  again  and  returned  to  his  start- 


ing point.  This  is  the  first  time  this 
feat  has  ever  been  accomplished,  al- 
though once  before  an  aeroplane  was 
sent  in  pursuit  of  a  steamship  to  de- 
liver a  package  to  a  passenger  aboard. 


LIFE-SAVING  MOTOR 
FIRE  TRUCK 

The  latest  acquisition  of  the  Spring- 
field,  Mass.,  fire  department,  which  is 
a  pioneer  in  the  use  of  motor  fire  ap- 


The  Special  Life-Saving  Motor  Truck  of  the   Springfield,  Mass  , 
Fire  Department 


paratus,  is  a  life-saving  motor  truck. 
In  the  center  of  the  body,  between  the 
long  side  seats,  is  a  life  net,  folded  in 
so  compact  a  form  that  it  does  not  in- 
terfere with  the  carrying  capacity  of 
the  machine.  Three  scaling  ladders 
are  carried  on  metal-rod  supports 
above  the  life  net.  The  other  devices 
included  in  the  equipment  are  a  smoke 
helmet,  an  oxygen  respirator  for  use 
in  cases  of  partial  suffocation,  and  a 
medical  outfit. 


NEW  NON-CORROSIVE 
ALLOY 

A  patent  has  recently  been  given  to 
the  representative  of  a  metal  company 
in  Philadelphia  on  a  new  white,  non- 
corrosive,  and  malleable  alloy  of  iron, 
nickel  and  copper.  It  is  said  that  this 
alloy  may  be  rolled  into  sheet,  rods  or 
bars,  or  drawn  into  wire,  and  may  also 
be  cast  in  sand. 


ELECTRIC  LIGHT  WITHOUT 
HEAT 

A  flame  that  will  not  give  off  heat 
is  claimed  to  have  been  derived  by  a 
French  inventor,  M.  Dussaud,  from 
electric  energy.  No  de- 
tails are  given  regarding 
this  invention,  however. 
M.  Dussaud  declares  he 
has  succeeded  in  com- 
municating to  a  point  of 
metal  placed  in  a  vacuum 
an  electric  intensity  which 
he  could  not  obtain  with 
the  filament  of  ordinary 
burners.  This  cold  light 
can  be  placed  without  dan- 
ger in  close  proximity  to 
reflectors,  condensers  or 
diffusers,  so  that  an  apart- 
ment can  be  illuminated 
by  an  electric  battery  or 
box  of  accumulators,  the  electricity 
used  being  300  times  less  than  with 
the  ordinary  light. 

A  tiny  point  of  cold  light,  given  by 
an  electric  battery  of  only  30  watts, 
sufficed  to  replace  a  moving-picture 
lantern,  and  celluloid  films  can  thus  be 
Used  without  danger.  Owing  to  the 
smallness  of  the  battery  necessary, 
there  is  a  great  future  for  the  ''cold 
light"  for  stage  purposes,  a  boy  or 
girl  being  able  to  carry  this  tiny  bat- 
tery anywhere.  It  will  also  prove  use- 
ful for  medical  purposes,  claims  the  in- 
ventor, for  when  the  lamp  is  placed  in 
the  hand,  the  blue  veins  are  shown  dis- 
tinctly against  the  rose-colored  back- 
ground. Thus  it  will  be  possible  to 
illuminate  the  lungs  by  the  use  of  this 
invention. 


GThe  word  lens  comes  from  the  Latin 
word  for  lentil  seeds  which  have  a 
double  convex  shape  like  a  lens. 


SCHEME  FOR  CONVERTING  UNMINED  COAL  INTO  GAS 


Sir  William  Ramsay,  one  of  England's  famous  scientists,  says  there  is  absolutely  nothing,  so  far 
as  he  can  see,  to  prevent  a  bore-hole  from  being  put  down  until  the  coal  stratum  is  reached  and  the 
setting  of  the  coal  on  fire  by  electricity,  thus  converting  the  coal  in  the  bowels  of  the  earth  directly  into 
gas.  Air  would  be  sent  down  to  enable  the  coal  to  burn,  the  amount  of  air  being  restricted  when 
sufficient  heat  had  been  engendered;  steam  would  be  sent  down  to  provide  a  mixture  of  hydrogen  and 
carbonic  oxide,  or  water-gas;  great  gas  engines  would  be  mounted  at  the  mouth  of  the  pit  or  bore-hole, 
and  the  gas  would  be  used  to  develop  electric  power  for  distribution  throughout  England. 
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PLAYING   GOLF   IN  ARMOR 


In   the  ac- 
company- 
ing     illustration  is 
shown  a  well-known 
English  baritone,  who 
has  been  appearing  in 
a  London  production 
as  St.  George,  the  pa- 
tron saint  of  England, 
practicing  golf  strokes 
in  his  full  stage  suit 
of  iron  armor.  On  St. 
George's    Day  he 
played     a  nine-hole 
match  on  the  Bushey 
Hall   golf  links, 
this    being  the 
first    time  that 
the    D  r  a  gf  o  n- 


slayer  ever  entered  the  list — or  rather 
the  links — of  golf. 


TESTS  PROVE  BACILLI  NOT 
NECESSARY  TO  LIFE 

In  interesting  experiments  at  the 
Pasteur  Institute,  Dr.  Cohendy  has 
shown  that  bacilli  are  not  necessary  to 
the  life  of  vertebrates  (the  division  of 
the  animal  kingdom  comprising  ani- 
mals having  a  backbone  of  bony  or 
cartilaginous  vertebrae).  By  using 
chickens  for  his  experiments  he  demon- 
strated that  it  is  possible  for  verte- 
brates, normally  rich  in  bacilli,  to  live 
without  these  organisms. 

In  these  experiments  he  sterilized 
the  eggs  the  day  before  the  chickens 


were  due,  placed  them  in  a  bronze  in- 
cubator, and  put  this  in  a  hermetically 
sealed  casing,  thoroughly  sterilized. 
After  the  chicks  were  hatched  out  they 
were  able  to  walk  about  inside  the 
glass  part  of  the  apparatus,  under  con- 
ditions as  nearly  normal  as  possible, 
but  with  the  sand,  the  air,  the  fresh 
water,  and  the  food  all  rendered  free 
from  bacilli.  The  chicks  were  kept 
sterilized  for  six  weeks  and  grew  as 
vigorously  as  others  living  under  the 
customary  conditions.  They  were  then 
removed  and  permitted  to  live  the 
usual  existence,  and  in  less  than  24 


The  Chicks  in  the  Bacilli-Free  Apparatus  in  Which 
They  Thrived  for  Six  Weeks 

hours  their  organs  were  invaded  by 
innumerable  bacilli,  and  no  ill  results 
were  suffered. 


Dr.  Cohendy,  of  the  Pasteur  Institute,  Sterilizing  Eggs 
a  Day  before  the  Chicks  were  Due 


ANTICS    OF   PET  ANTS 
AMUSE  PARIS 

The  latest  fashionable  pastime  in 
Paris  is  watching  ants  work.  The  in- 
sects are  placed  in  a  small  quantity 
of  earth,  under  a  glass  cover,  and  it  is 
quite  interesting  to  see  them  install 
their  new  home.  After  a  time  a  few 
strange  ants  are  introduced  into  the 
colony,  and  then  the  original  dwellers 
mobilize  to  receive  the  invaders,  clos- 
mg  up  their  subterranean  passage  to 
prevent  attack,  while  warfare  is  car- 
ried on  by  a  chosen  army.  This 
fad  has  become  quite  popular,  since 
first  brought  to  the  notice  of  society 
by  a  Parisian  actress,  and  the  new 
game  is  hailed  with  delight. 
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Wreck  of  Seattle  Dock   after   It  had   been   Demolished  by   Steamer.    Pile  Driver   at  Right   Marks  End 

of  Pier  before  Accident 

BIG  SHIP  CUTS  THROUGH  DOCK  AND  SINKS  VESSEL 


A  striking  illustration  of  the  force 
of  a  steamship  under  way  is  afforded 
by  a  recent  accident  at  Seattle,  Wash., 
in  which  the  steel  steamship  '*Ala- 
meda,"  a  vessel  of  3,158  gross  tons, 
through  misinterpretation  of  engine- 
room  signals,  cut  clean  through  a 
dock  60  ft.  wide,  amputating  the  outer 
end  as  neatly  as  a  knife  cuts  cheese. 
Passing  on  through  the  dock  the  steel 
steamship  cut  an 
8-ft.  gash  half 
way  through  the 
wooden  stern- 
wheel  steamboat 
''Telegraph," 
sinking  her  im- 
mediately. 

The  surprising 
part  of  the  acci- 
dent, from  the 
mechanical  view 
point,  is  that  the 
steamship  had 
barely  got  under 
headway.  The 
"Alameda"  was 


Sketch  of  the  Pier  When  Accident  Occurred,  Showing 
How  the"Telegraph"  was  Rammed  by  the  "Alameda" 


light  and  was  being  warped  into  a  slip- 
way. The  captain  rang  for  half  speed 
astern,  and  an  assistant  engineer  threw 
the  gear  into  full  speed  ahead.  With 
about  half  her  length  in  which  to  get 
under  way,  the  steamship  bore  down 
upon  the  next  dock,  and  despite  the 
dropping  of  the  starboard  anchor, 
plowed  clean  through  and  deep  into 
the  wooden  steamboat  on  the  other 
side  of  the  dock, 
carrying  it  across 
the  slipway  be- 
f  o  r  e  headway 
was  checked. 

It  appeared 
that  the  engines 
were  not  at  full 
speed  ahead  for 
more  than  a  cou- 
ple of  minutes  be- 
fore the  error 
was  rectified,  and 
the  signal  "full 
astern"  answered. 
The  "Alameda" 
backed  out  of  the 
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wreck  almost  uninjured,  with  a  big 
wooden  clock  tower  which  had  stood 
on  the  dock  draped  over  her  bows. 

When  one  considers  how  difficult 
it  was  to  check  the  headway  of  this 
steamship,   314   ff.   long,   it   gives  a 


clearer  idea  of  the  difficulty  of  stop- 
ping a  steamship  the  size  of  the 
wrecked  "Titanic,"  if  it  were  going 
at  full  speed,  in  time  to  prevent  it 
hitting  an  iceberg  sighted  a  quarter 
of  a  mile  ahead. 


A  Complete  View  of  the  Wheeled  Greenhouse,  Which  Covers  an  Area  of  Almost  25,000  Square  Feet 


A   GREENHOUSE   ON  WHEELS 

Ordinarily,  carnation  plants  raised 
in  the  open  during  the  summer  months 
must  be  transplanted  in  a  greenhouse 
for  winter  production,  but  one  grower 
has  developed  a  plan  of  transplanting 
his  greenhouse  instead  of  the  plants. 
Five  light  tracks,  placed  on  concrete 
foundations,  were  laid  lengthwise  of 
the  carnation  beds,  and  a  greenhouse 
1T4  ft.  long  by  35  ft.  wide,  consisting 
of  four  bays  and  covering  a  total 
ground  space  of  24,360  sq.  ft.,  was 
built  on  wheels.    Plants  are  set  out  in 


One  End  of  the  Traveling  Greenhouse,  Showing  the 
Method  of  Drawing  It  over  the  Carnation  Beds  in 
the  Fall  of  the  Year 


the  carnation  beds  in  the  spring  and 
the  traveling  greenhouse  is  moved  into 
position  over  them  in  the  fall,  thus 
allowing  the  growing  process  to  con- 
tinue without  interruption. 

Each  bay  of  the  wheeled  greenhouse 
is  supported  by  pipe  posts,  and  the 
roof  framework  is  securely  trussed  by 
means  of  steel  T-iron  and  rods.  All 
the  heating  pipes  are  carried  overhead, 
and  arrangements  are  made  at  each 
end  for  connection  with  the  pipe  lines 
leading  from  the  heating  plant. 


HOW  NAVY  GUNNERS  USE 
THE  TELEPHONE 

The  ordinary  layman  who  cannot 
hear  what  is  being  said  over  the  tele- 
phone, if  a  heavy  truck  or  a  trolley  car 
happens  to  be  passing  when  he  is  try- 
ing to  carry  on  a  conversation  over 
the  wire,  looks  rather  incredulous 
when  he  is  told  that  orders  to  gunners 
in  the  navy  and  army  are  transmitted 
by  telephone  from  the  observation 
platform  at  the  top  of  one  of  the  ship's 
skeleton  masts  or  the  observer's 
tower  in  a  fortification.  How  can  the 
gunner  hear  what  the  spotter  has  to 
say  in  the  terrible  din  of  battle  prac- 
tice, he  naturally  asks.  That  is  sim- 
ple enough  when  explained.  The 
telephones  used  are  very  different 
from  those  put  in  houses,  in  that  they 
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The  Observation  Platform  at  the  Top  of  the  Skeleton  Mast  of  a  Modern  Battleship,  Showing  the  Telephone 
Receivers  and  Transmitter  on  the  Man  Who  Sights  the  Target,  by  Means  of  Which  He  Gives  the 
Exact  Position  to  be   Fired  Upon 


have  diaphragms  constructed  to  mag- 
nify sound  and  the  receivers  are  held 
close  to  the  ears  of  the  man  taking 
the  sight  from  the  observer.    The  lat- 


ter is  equipped  v\^ith  a  specially  con- 
structed transmitter  v^hich  is  so  hung 
over  his  shoulders  that  the  mouth- 
piece is  close  to  his  lips  at  all  times. 


Photos  Copyright  by  Enrique  MuUcr 

A  Deck  Gun  Station  on  a  Modern  Battleship,  Showing  Gunner  Receiving  Information  as  to  the  Target  from  the 
Observer  on  the  Skeleton  Mast,  the  Long  Cable  Trailing  behind  Him  Conveying  the  Telephone  Wires 
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Receivers,  which  are  bound  with  flex-  the  former's  headpiece  are  incased  in 
ible  rubber,  are  clamped  tightly  to  the  heavily  armored  cables  of  such  length 
ears  of  both  the  gunner  and  the  ob-  that  the  gunner  can  move  about,  drag- 
server  and  the  wires  running  from  ging  the  cable  after  him. 


TALKING  MONKEYS  AND 
TEACHER 

Dr.  William  Furness,  who  is  ac- 
knowledged to  be  a  trained  psycholo- 
gist, skilled  in  modern  critical  tech- 
nique, has,  after  two  years  of  work  in 


Dr.  Furness  with  His  Two  Talking  Monkeys 

the  experimental  department  of  the 
University  of  Pennsylvania,  succeeded 
in  teaching  two  big  African  chimpan- 
zees to  converse  with  a  limited  num- 
ber of  words  over  and  above  their  na- 
tive and  phylogenetic  (racial)  sounds. 
In  other  words  the  instinctive  calls  of 
the  hordes  and  families,  tribes  and  in- 
dividuals, have  been  definitely  and 
positively  excluded,  and  these  two 
chimpanzees  have  been  successfully 
educated  to  the  point  where  they  ex- 
hibit all  of  the  earmarks  of  imagery, 
memory,  and  elemental  conceptions. 

Further  than  this,  Dr.  Furness  has 
imported  two  other  Borneo  monkeys 
of  the  same  species,  which  he  intends 
to  breed  to  the  educated  monkeys,  and 
to  teach  the  offspring,  thus  seeking  to 
discover  the  relative  facilities  of  the 
younger  and  older  ones  in  acquiring  a 
vocabulary  independent  of  instinctive 
noises  and  jargons. 


In  his  work  Dr.  Furness  has  used 
many  of  the  newer  psychological 
methods,  many  of  them  discovered  by 
Dr.  John  Watson  of  Johns  Hopkins 
University,  of  definitely  associating  a 
given  image  or  object  with  a  corre- 
sponding simple  sound,  different  from, 
yet  as  simple  as  the  native  instinctive 
calls  and  speeches  of  the  monkey  fam- 
ily. Although  the  two  chimpanzees 
have  no  large  vocabulary,  they  have  so 
far  been  successfully  taught  about  20 
indubitable  sounds  that  are  objectively 
and  exclusively  associated  with  certain 
things. 

Thus  "gob"  means  food,  ''eech" 
means  water,  "rrb"  means  jump  or  run 
or  walk,  "rrgrrr"  means  mirror, 
"sssrrr"  means  box,  and  so  on.  Dr. 
Furness  was  careful  to  approach  as 
close  to  the  instinctive  racial  calls  as 
possible,  though  nevet  quite  doing  so. 
It  is  possible,  according  to  Leonard 
Hirschberg,  of  Johns  Hopkins  Uni- 
versity, for  even  a  child  to  note  the 
differences  in  quality,  pitch  and  timbre 
of  the  two  sounds,  speech  and  instinct 
calls. 

Dr.  Furness,  like  other  psycholo- 
gists, says  that  no  one  can  ever  take 
the  so-called  monkey  language  of  Pro- 
fessor Garner  and  others  who  live  with 
the  animals  and  interpret  merely  the 
animal  means  of  notifying  each  other 
of  fear,  love,  danger,  food,  drink,  etc., 
as  serious  or  scientific  attempts  at  de- 
veloping animal  speech.  The  method 
must  be  the  human  pedagogical  one. 
The  animal  must  show  curiosity  to- 
ward an  object,  and  then  must  always 
])e  given  a  strictly  and  exclusively  as- 
sociational  vocal  noise  upon  seeing  or 
wanting  the  same  object. 


CThe  United  States  and  its  dependen- 
cies produce  one-tenth  of  the  total 
amount  of  sugar  manufactured  in  the 
entire  world. 


Practical    Proofs   of  Streamline  Theory 


By  VICTOR  LOUGHEED 

Such  widespread  attention  was  attracted  among  students  of  aviation  science,  by  the  articles  in 
the  December  and  January  numbers  of  Popular  Mechanics  Magazine,  in  which  there  were  made 
pubhc  for  the  first  time  the  facts  concerning  certain  phenomena  of  the  streamline  form  in  aeroplane 
designing,  that  it  affords  us  much  pleasure  to  publish  herewith  the  visible  evidence  of  the 
soundness  of  Mr.  Lougheed's  conclusions  which  is  furnished  in  the  accompanying  photographs 
secured  at  French  aviation  fields.  It  will  be  remembered  that  the  most  important  new  discovery 
in  the  Lougheed  researches  was  the  "definite  propelling  effect  exerted  on  the  rear  portion  of  a 
streamline  form"  by  the  compressed  masses  of  air  adjacent  to  the  form.  This  effect,  aptly  termed 
by  its  discoverer  the  "reaction  impulse,"  involves  one  of  the  fundamental  principles  in  flight  engi- 
neering, and  accordingly  is  to  be  commended  to  the  most  critical  consideration  of  all  who  are 
interested  in  the  subject.  — THE  EDITOR. 


To  realize,  for 
example,  that  ob- 
jects of  different 
forms  and  sec- 
t  i  o  n  s  differ  in 
the  resistance 
they  oppose  to 
movement  in  the 
air  is  a  simple, 
readily-un- 
derstandable,  and 
probably  not 
even  a  very  in- 
teresting proposi- 
tion. But  really 
to  see  in  an  illus- 
tration or,  better 


Fig-  2 — The  '  reaction  impulse"  made  visible  on  a  Nieuport  20-hp.  monoplane  in  the  air,  with  the  body  fabric  deeply 
sagged  under  the  pressure  that  is  the  heretofore  undiscovered  secret  of  the  efficiency  of  the  streamline  form. 
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TO  have  a 
merely 
technical  and  the- 
oretical apprecia- 
tion of  a  proved 
fact  in  engineer- 
ing is  one  thing, 
and  to  possess 
the  same  concep- 
tion in  a  definite- 
ly practical  and 
visualized  form, 
so  that  all  of  its 
significances  are 
clearly  apparent, 
is  something  dis- 
tinctly different. 


■"ig.  1— Nieuport  20-hp.  monoplane  on  the  ground,  show- 
ing tautness  of  the  body  fabric  when  the  machine  is 
at  rest,  thus  proving,  by  contrast  with  the  same 
machine  in  the   air,   the  reality  of  the  "reaction 
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still,  in  an  actually  operative  machine, 
the  absolute  quantitative  effect  of 
these  qualitative  differences  is  to  pos- 
sess a  type  of  knowledge  that  reaches 


Upon  the  poorer  forms  that  have  been 
experimented  v^ith  for  aeroplane  ele- 
ments is  due  to  a  retarding  suction, 
supposed  to  manifest  itself,  if  the  air 
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Fig.  3— 
Streamline 
and  other 
sections  of 
varying  re- 
sistances 
per  unit  of 
projected  area,  shown 
in  a  varying  scale  that 
makes  them  all  of  the 
same  actual  resist- 
ance. The  tremen- 
dously superior  effi- 
ciency of  the  better 
streamline  forms,  due 
to  the  "  reaction  impulse,"  as 
contrasted  with  the  resistance  of 
square,  round,  and  other  poor 
sections,  is  made  most  evident.  It  is  to 
be  noted  that  B  and  E,  C  and  D,  and  F 
and  G  are  alike,  simply  turned  in  opposite 
directions. 


the  average  mind  w^ith  an  explanatory 
force,  wholly  lacking  in  text  disserta- 
tions or  tabular  presentations  of  the 
same  facts. 

The  writer  recently  published  a 
claim  to  have  discovered  that  the  re- 
markable efficiency  of  streamline 
forms  and  sections  is  due  to  a  pro- 
pelling pressure,  exerted  on  the  ta- 
pered rear  portions  of  these  bodies  by 
adjacent  masses  of  air  that  are,  for 
the  moment — as  a  result  of  their  ini- 
tial separation  by  the  front  portion  of 
the  object — in  a  condition  of  dynamic 
and  rapidly  dissipating,  but  neverthe- 
less very  real  and  measurable  pres- 
sure. In  contradiction  of  this  claim 
it  has  been  asserted  that  the  greater 
retarding    effect    of    the  atmosphere 


streams  are  not  allowed 
to  flow  freely  together  at 
the    rearmost    edges  of 
tapering  surfaces. 
A   complete   quietus   is  placed 
upon  these  opinions  by  Figs.  1 
and  2,  herewith,  which  are  repro- 
duced   from    unretouched  photo- 
graphs of  an  early  type  of  Nieu- 
port  monoplane  with  which  a  speed 
of  60  miles  an  hour  was  readily  real- 
ized with  a  20-hp.  motor,  despite  an 
unusual  bluntness  in  the  body  form. 

The  feature  of  special  interest  in 
these  views,  however,  is  the  tautness 
of  the  body  fabric,  of  the  machine  as 
it  stands  on  the  ground.  Fig.  1,  as 
contrasted  with  the  obvious  evidence 
of  heavy  pressure  acting  upon  the 
body  of  the  same  machine  in  the  air. 
Fig.  2,  in  which  the  body  fabric  is 
clearly  shown  by  the  camera  to  be 
deeply  sagged  between  the  different 
elements  of  the  wooden  framing  be- 
neath it.  Since  the  fabric  is  very 
stout,  and  is  tightly  stretched  in  ap- 
plying, as  is  evident  in  the  flat  and  uni- 
form appearance  presented  when  the 
machine  is  on  the  ground,  it  is  cer- 
tain that  the  dished-in  appearance  in 
the  air  can  be  due  to  nothing  else  than 
the  dynamic  pressure  previously  re- 
ferred to,  thus  visibly  acting  on  the 
wedge-like  rear  of  the  body. 

Concerning  the  question  of  suction, 
as  constituting  a  retarding  influence 
upon  the  movement  of  any  object 
through  the  air,  it  seems  incredible 
that,  in  view  of  the  trivial  inertia  and 
extreme  mobility  of  masses  of  air,  it 
is  in  any  way  possible  to  create  a  meas- 
urable vacuum  in  a  free  atmosphere. 
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Consider,  for  example,  the  condi- 
tion of  a  piston  being  drawn  out  of  a 
closed  cylinder.  In  this  case  there  is, 
of  course,  a  high  vacuum  established, 


solute  assurance  that  the  most  that 
can  occur  is  for  the  moving  object  to 
drag  with  it  a  greater  or  smaller  mass 
of  air,  too  small  in  volume  and  too 


Fig.  4 — Comparison  of  streamline  form  with  streamline 
section,  both  approaching  the  observer.  Though  the 
diameter  ab,  and  the  displacement  of  air  c  d,  are  of  the 
same  linear  extent  in  both  cases,  the  difference  in  the 
geometrical  conditions  involved  compels  the  air  at//, 
in  the  case  of  B,  to  be  compressed  into  one-half  of 
the  space  it  originally  occupied,  as  against  the  com- 
pression into  three-fourths  of  the  original  space  at  ee, 
in  the  case  of  A. 


with  a  corresponding  resistance  to 
the  movement  of  the  piston.  But  if 
in  place  of  the  usual  rigid  cylinder 
there  should  be  substituted  some  soft, 
flexible  tube — like  the  thin  inner  tube 
of  a  very  light  bicycle  tire,  say — then, 
is  it  conceivable  that  any  possible 
rapidity  of  piston  movement  could 
prevent  the  tube  from  caving  in  un- 
der the  exterior  atmospheric  pres- 
sure behind  the  piston?  To  carry 
the  reasoning  further — when  there  is 
not  even  so  frail  and  flexible  a  tube  as 
that  just  premised,  how  can  it  be  in 


Fig.  5— Side  view  of  streamline  body  A  compared 
with  streamline  section  B,  showing  the  shortening 
of  the  former  to  secure  equivalent  effects. 

light  in  weight,  in  even  the  most  ex- 
treme case,  to  add  appreciably  to  the 
load. 

Another  point  that  is  against  the 
vacuum  theory  is  the  fact  that  the 
normal  sea-level  atmospheric  pressure 
is  materially  over  a  ton  to  the  square 
foot,  so  if  the  vacuum  condition  pre- 
vailed at  all,  it  should  be  reasonably 
expected  that  the  resistance  due  to  it 
would  be  vastly  higher  than  any  that 
are  now  discoverable,  for  even  with 
the  most  ill-designed  machines  that 
have  been  flown — at  speeds  as  high  as 
100  miles  an  hour — the  resisting  pres- 
sure to  the  square  foot  of  projected 
area  in  no  case  is  as  high  as  30  lb.  to 
the  square  foot — only  1/70  of  atmos- 
pheric pressure. 

Figure  3  is  another  startling  exam- 


Fig.  6 — At  A  is  shown  a  plurality  of  streamline  bodies,  providing  a  succession  of  compressions,  reactions,  recom- 
pressions, etc.  At  B  is  pictured  a  reconstruction  of  the  extinct  pterodactyl,  in  which,  as  in  many  birds,  the  head 
and  body  constitute  the  first  two  elements  of  such  a  system  of  tandem  streamline  bodies  as  that  sketched  at  A. 


any  way  possible  to  produce  a  meas- 
urable   retarding   vacuum    behind  a 
moving  object  in  the  free  atmosphere? 
In  fact,  it  can  be  stated  with  ab- 


plc  of  what  the  "reaction  impulse" 
really  means  to  flight  efficiency.  This 
diagram  is  based  directly  upon  re- 
searches made  by  Sir  Hiram  S.  Maxim 
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in  conjunction  with  his  aeroplane  ex- 
periments in  England  in  1893,  and  by 
him  published — with  a  seemingly  un- 
accountable failure  to  emphasize  their 
full  importance — on  pages  53-55  of  his 
book  ''Artificial  and  Natural  Flight." 
Accordingly,  the  numerals  appended 
to  the  different  sec- 
tions, from  A  to  I 
inclusive,  show  the 
relative  resistances 
of  these  different 
forms,  without  any 
change  from  Max- 
im's data,  but  the  es- 
sential difference  be- 
tween this  diagram 
and  ones  previously 
published  consists  in 
the  reproduction  of 
the  different  sections 
on  a  relative  scale 
that  is  in  inverse 
proportion  to  the 
relative  resistances — 
so  that  the  various  sections,  with  the 
sizes  as  shown,  have  all  the  same  re- 
sistance. So  in  this  presentation  there 
is  made  most  plain  the  tremendous  im- 
portance of  designing  every  part  of  an 
aeroplane,  even  including  the  struts 
and  stay  wires,  in  the  most  perfect 
streamline  sections  possible. 

In  Fig.  4  is 
shown  an  inter- 
esting and  hereto- 
fore neglected  dis- 
tinction that  it  is 
necessary  to  make 
between  stream- 
line sections  and 
streamline  forms. 
In  this  diagram,  A 
is  a  front  view  of 
a  streamline  body, 
or  form,  coming 
towards  the  ob- 
server, while  B  is  an  edge-on  view  of 
a  strut  of  streamline  section,  similarly 
moving  toward  the  observer.  Now, 
assuming  that  the  dimension  ab — the 
diameter  of  the  streamline  form  in  the 
case  of  A  and  the  maximum  thickness 
of  the  strut  in  the  case  of  B — is  one 
inch  and  that  the  zone  of  air  thrown 


Fig.  7— Unsymmetrical  streamline  body  and  wing 
sections,  the  first  being  the  body  of  a  Nieuport 
monoplane,  the  second  the  section  of  a  pelican's 
wing,  and  the  third  an  aeroplane  supporting 
surface. 


Fig.  8— The  condition  at  junction 
points  of  the  vertical  and  hori- 
zontal rudder  surface  in  an  ordi- 
nary  cruciform    aeroplane  tail, 

showing  the  analogy  between  the  filleting  required 
the  result  of  the  interfering  movement  of  air,  c  d,  with 
the  abrupt  enlargement  at  e/  in  a  bird's  wing. 


into  measurable  compression  by  the 
passage  of  the  two  objects  extends 
from  c  to  2L  distance  of  two  inches, 
then  a  most  interesting  condition  re- 
sults. This  is  because  in  the  case  of 
A  the  air  is  displaced  by  the  form  ra- 
dially, in  all  directions,  into  the  annu- 
lar space  ee,  which 
— because  of  the 
geometrical  law  that 
the  areas  of  circles 
increase  with  the 
squares  of  their  di- 
mensions— is  a  space 
three  times  as  great 
as  that  occupied  by 
the  form.  In  the 
case  of  B,  however, 
the  air  is  not  dis- 
placed radially  by 
the  strut,  but,  be- 
cause of  this  being 
of  an  indefinite 
length,  is  moved  di- 
rectly up  and  down 
into  the  space  //,  of  an  area  and  con- 
sequent volume  only  as  large  as  that 
occupied  by  the  form. 

To  sum  up,  it  is  now  clear  that  the 
passage  of  the  streamline  form  com- 
presses the  four  volumes  originally 
included  in  the  larger  circle  at  A  into 
a  space  three-quarters  as  large  as  that 
they  originally  oc- 
cupied, while  in 
the  case  of  B  the 
passage  of  the 
streamline  section 
compresses  four 
volumes  of  air 
into  a  space  only 
one-half  as  great 
as  that  originally 
occupied  by  them." 

The  inevitable 
conclusion,  then, 
is  that  the  pas- 
sage of  a  streamline  strut  of  a  given 
section  must,  at  a  given  speed  of  move- 
ment, produce  a  more  positive  dy- 
namic pressure  than  can  be  realized  by 
the  passage  of  a  similar  streamline 
form,  because  the  latter  wedges  a  less 
amount  of  air  into  a  larger  space.  And 
to  secure  equivalent  compressions  and 
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reactions  from  streamline  forms  and 
streamline  struts,  the  forms  must 
be  made  materially  shorter  and  more 
abrupt  in  their  curvatures,  as  is  sug- 
gested at  A  and  B,  Fig.  5,  so  that  the 
abrupter  displacement  of  the  air  in 
the  first  case  will  compensate  for  the 
lower  compression  it  otherwise  tends 
to  produce. 

Moreover,  to  have  recourse  again  to 
nature  for  the  evidence  with  which  to 
support  a  conclusion,  it  is  to  be  noted 
that  whereas  the  wings  of  birds  are  of 
considerably  elongated  streamline  sec- 
tions, of  thicknesses  ranging  from  1/6 
to  JO  of  the  chord  dimensions,  the 
bodies  of  birds  are  relatively  much 
shorter,  of  major  transverse  dimen- 
sions ranging  from  i/^  to  %  of  their 
length. 

Another  curious  bearing  of  the 
streamline  principle  and  of  the  ''reac- 
tion impulse"  it  involves  is  suggested 
at  A,  Fig.  6,  in  which 
the  construction  is  in- 
tended to  suggest  a 
plurality  of  stream- 
line forms  ranged  one 
behind  another  like 
beads  on  a  string.  In 
such  a  case  there  is 
first  the  penetration 
of  the  air  by  the  point  a,  with  the  con- 
sequent compression  to  b,  followed  by 
the  ''reaction  impulse"  to  c, — from 
which  point  there  would  seem  reason- 
ably to  take  place  a  recompression  to 
d,  with  another  reaction  to  e,  recom- 
pression to  f,  reaction  to  g,  etc.  Inci- 
dentally it  is  to  be  noted  that,  since 
the  "reaction  impulse"  never  can  be 
100  per  cent  efiicient,  there  must  be  a 
slight  loss  each  time,  so  that  the  log- 
ical way  to  compensate  for  this  loss  is 
by  the  expedient  of  making  the  suc- 
cessive forms  each  somewhat  larger 
than  the  one  preceding. 

To  progress  from  the  theory  to  its 
application,  it  does  not  require  more 
than  the  most  casual  consideration  to 
realize  that  there  are  many  birds  and 
flying  animals  in  which  the  head  and 
body  constitute  the  first  two  elements 
of  such  a  system  of  tandem  streamline 
forms.    This  is  particularly  evident  in 


the  body  of  the  extinct  pterodactyl, 
sketched  at  B,  Fig.  6. 

Other  examples  of  adaptation  of  the 
streamline  principle  to  special  cases  are 
suggested  in  Fig.  7,  in  which  there  is 
shown  first  the  body  of  a  Nieuport 
monoplane  and  below  it  the  sections 
of  a  pelican's  and  of  an  aeroplane 
wing.  The  first  of  these  is  an  unsym- 
metrical  streamline  form,  and  the 
others  are  unsymmetrical  streamline 
sections.  The  reason  for  the  first  would 
appear  to  be  in  some  way  related  to 
the  fact  that  when  an  aeroplane  is  in 
flight  the  air  adjacent  to  the  top  sur- 
faces is  in  a  condition  of  lower  com- 
pression than  that  underneath,  which 
is  loaded  with  the  weight  of  the  ma- 
chine. Consequently  it  is  not  likely 
that  a  given  reaction  efifect  would  be 
secured  with  the  same  curves  and  con- 
tours above  as  below,  wherefore  the 
unsymmetrical  construction,  which  in 
this  machine  is  an 
adaptation  of  the  bird 
body  form,  seems 
completely  justified. 

In  the  case  of  the 
wing  sections,  it  is 
here  a  necessary  con- 
dition of  operation 
that  the  air  below  the 
wing  should  be  compressed  as  intensely 
as  possible,  while  that  above  is  com- 
pressed very  little — preferably  not  at 
all.  In  consideration  of  these  points, 
it  will  be  now  realized  that  a  wing  sec- 
tion is  virtually  a  streamline  section 
bent  into  an  unsymmetrical  curve  to 
produce  an  unsymmetrical  efTect. 

Figure  8  is  a  sketch  intended  to  il- 
lustrate the  conditions  that  apply  in 
the  angles  where  vertical  and  horizon- 
tal rear-rudder  surfaces  of  the  common 
cruciform  types  come  together.  In 
this,  the  fact  that  the  air  moved  by  the 
surface  A  in  the  direction  c  must  in- 
evitably impinge  against  that  moved 
by  B  in  the  direction  d,  results  in  an 
interaction  increasing  the  compression 
above  normal  in  the  corners  where  the 
surfaces  join  together.  This  presum- 
ably can  best  be  allowed  for  in  an 
aeroplane  structure  by  a  modification 
of  the  filleting  at  the  junction  point, 


Fig.  9  —  At  A  is  shown  a  streamline  body 
tapering  like  a  wedge,  while  at  B  is  shown 
a  cone-like  body  tapering  to  a  point 
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much  as  is  suggested  by  the  similar 
modification  in  the  wing-section 
curves  at  ef  in  the  bird  wing  C. 

Another  point  that  aeroplane  de- 
signers must  take  into  consideration  is 
the  fact  that  a  streamline  form  may 
terminate  in  either  a  wedge  as  at  A  or 
in  a  point  as  at  B,  Fig.  9.  While  the 
tapering  to  a  point  is  probably  the 
ideal,  the  tapering  to  a  wedge  has  cer- 
tain practical  advantages,  not  the  least 
of  which  is  found  in  the  superior  se- 
curity it  allows  for  the  means  of  rud- 
der attachment.  And  what  is  lost  in 
the  ''reaction  impulse"  sidewise  prob- 
ably is  largely  regained  by  the  greater 
area  exposed  to  the  ''reaction  impulse" 
above  and  below. 

An  evidence,  accessible  to  most  ob- 
servers, and  which  proves  not  merely 
the  existence,  but  also  suggests  the 
quantitative  value  of  the  "reaction  im- 
pulse," is  found  in  the  way  in  which 
birds  when  not  in  flight  are  affected  by 
wind.  It  may  plausibly  be  argued, 
and  has  been  so  argued,  that  the  re- 
sistances of  the  bird  to  movement  in 
.flight  are  high,  and  are  simply  fought 
against  by  an  amount  of  energy  ex- 
pended, which  is  presumed  to  be  very 
great  for  the  size  of  the  animal.  But, 
in  winds  so  strong  that  they  will  com- 
pel a  man  to  lean  heavily  into  them 
to  keep  from  being  blown  over,  it  is  a 
fact  that  small  birds  on  the  streets,  or 
larger  birds  perched  on  exposed  places, 
while  they  invariably  will  take  care  to 
hop  and  move  about  so  as  always  to 
face  the  wind,  will  rarely  be  observed 
to  lean  into  the  wind,  or  to  be  blown 
off  their  feet  or  out  of  their  position 
by  the  impact  of  even  the  most  violent 
gusts.  The  explanation  of  this  phe- 
nomenon of  the  bird  form,  under  a 
condition  that  bears  no  direct  relation- 
ship to  flight  conditions,  can  exist  in 
nothing  but  the  ''reaction  impulse,"  of 
an  efficiency  so  high  as  to  nullify  the 
"head  resistance"  almost  completely. 

In  conclusion,  to  refer  again  to  the 
particular  example  of  the  20-hp.  Nieu- 
port  mono])lane,  with  its  heretofore 
almost  mystifying  efficiency,  it  is  cal- 
culated that  the  total  projected  area  of 
the   body   is   just   about   10   sq.  ft. 


Against  this,  by  accepted  tables  of 
wind  pressures,  the  resistance  at  60 
miles  an  hour  is  about  170  lb.  With 
an  area  in  the  rear  portions  of  the  body 
totaling  about  100  sq.  ft.,  at  an  aver- 
age slant  of  about  one  in  eight,  a  sim- 
ple arithmetical  application  of  the  par- 
allelogram of  forces  gives  a  pressure 
of  about  13%  lb.  to  the  square  foot, 
on  the  rear  body  surface,  as  the 
amount  necessary  to  nullify  com- 
pletely the  head  resistance. 

As  a  matter  of  fact  there  can  be  no 
such  thing  as  a  100  per  cent  efficient 
nullification  of  the  head  resistance,  so 
the  actual  pressure  on  the  rear  body  of 
the  small  Nieuport  must  be  less  than 
the  figure  stated — probably  no  more 
than  10  lb.  to  the  square  foot,  which 
would  correspond  in  this  case  to  a 
recovery  of  about  75  per  cent  of  the 
energy  involved  in  overcoming  the 
head  resistance. 

A  point  of  especial  interest  in  con- 
nection with  the  subject  under  discus- 
sion is  found  in  the  fact  that  a  certain 
degree  of  bluntness  in  a  body  form — 
instead  of  being  as  detrimental  as 
might  be  supposed,  in  comparison 
with  the  more  spindling  shapes  that 
are  widely  preferred — is  of  positive 
aerodynamic  advantage.  This  is  be- 
cause it  affords  a  sufficient  abruptness 
of  angle  to  realize  efficiently  the  reac- 
tion impulse,  which  with  a  flatter 
wedge  acts  less  effectively  to  force  out 
the  body  from  between  the  opposed 
pressures,  just  as  it  is  found  with 
slanted  solid  surfaces  pressing  together 
that  there  are  angles  so  flat — below  the 
"friction  angle" — that  lateral  move- 
ment cannot  occur. 

In  the  cases  of  the  best  fliers  among 
the  birds,  instead  of  an  efficiency  of 
only  75  per  cent  in  the  reaction  im- 
pulse, the  accuracy  of  the  form,  its 
perfect  adjustment  to  the  speed,  and 
the  exceedingly  small  magnitude  of  the 
skin  friction — of  the  air  flowing  over 
the  feathers — all  combine  to  produce 
an  efficiency  of  probably  as  high '  as 
99.8  per  cent  or  99.9  per  cent,  if  re- 
cent careful  investigations  are  any 
criteria. 

From  all  of  which  it  must  simply 
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and  conclusively  appear  that  the  right 
road  to  efficiency  in  flying  must  lie,  not 
in  the  direction  of  the  ill-advised  and 
too-common  flimsy  structures  that  by 
their  small  edge  and  projected  areas 
reduce  head  resistance,  but,  on  the  con- 
trary, is  to  be  found  in  the  use  of 


thick  and  substantial  sections — like 
those  of  the  bird  wing  and  bird  body — 
in  which  there  is  the  altogether  more 
essential  provision  of  a  type  of  form 
that  efficiently  recovers  most  of  the  en- 
ergy expended  in  overcoming  head  re- 
sistance. 


AERONAUTICAL  ENGINEERS 
WANT  A  NAME 

Some  of  the  men  who  are  attempt- 
ing to  solve  the  mysteries  of  the  air 
are  much  exercised  over  finding  a  title 
by  which  their  particular  calling  shall 
be  known.  There  are  all  sorts  of  tech- 
nical names  for  other  kinds  of  engi- 
neers, but  none  has  yet  been  devel- 
oped for  the  man  who  deals  with  aero- 
nautics. 

There  have  been  numerous  dis- 
cussions of  the  subject  and  the 
choice  now  appears  to  lie  between 
"aeronautician"  and  ''aeronician." 
''Aerotechnician"  has  also  been  sug- 
gested, and  meets  with  favor  when  ap- 
plied to  the  purely  technical  man. 
"Airman"  still  seems  to  be  more  popu- 
lar for  the  man  who  actually  runs  a  ma- 
chine than  "aviator,"  the  first  term 
employed.  "Flight  engineer"  has  the 
merit  of  being  plain  English,  though  it 
is  scarcely  as  brief  as  might  be  de- 
sirable. 


FISH  TINTED  TO  SUIT 
BUYER'S  FANCY 

A  large  trade  in  goldfish  is  now  be- 
ing carried  on  in  Sicily,  the  coloring- 
being  obtained  by  keeping  silverfish 
in  water  containing  certain  chemicals, 
in  the  form  of  peat,  chalk  and  iron. 
After  a  couple  of  weeks  in  this  "mix- 
ture" the  fish  are  transferred  to  an- 
other bath  composed  of  iron  and  tan, 
which  has  the  effect  of  coloring  them 
red,  or  black  and  red,  or  black,  red  and 
silver — according  to  the  length  of  time 
they  are  left  in  the  solutions.  These 
fish  fetch  a  better  price  than  the  or- 
dinary silverfish,  found  in  large  quan- 
tities in  that  region,  but  it  is  remarked 
that  so  far  they  die  young. 


NON-SPILLABLE  FLOWER 

VASE  FOR  THE  WAIST 

An  ingenious  little  flower  vase,  de- 
signed to  be  worn  at  the  waist,  has 
been    invented    by    a  flower-loving^ 


Holder  for  Corsage  Bouquet  That  Keeps 
Flowers  Fresh 


Frenchwoman.  Its  purpose  is  to  pro- 
vide water  for  flowers  during  the  time 
they  are  worn,  and  it  is  so  constructed 
that  the  water  will  not  spill,  even" 
though  the  wearer  should  bend  as 
much  as  90  deg.  from  an  upright  posi- 
tion. The  open  end  of  the  vase  has 
a  construction  similar  to  that  of  a 
non-spillable  ink  well,  and  the  re- 
cessed central  portion  of  the  vase  also 
aids  to  prevent  any  outflow  of  water. 
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WORKING  MODEL  OF  CANNON  DESIGNED  FOR 

PANAMA  LOCKS  USE  ON  AEROPLANES 


Complete  working  models  of  the 
Panama  Canal  were  recently  set  up  in 
the    Commercial    Museum,  Philadel- 


phia. The  purpose  of  the  model  here 
illustrated  is  to  show  the  way  the  big 
lock  gates  are  worked.  This  model  is 
on  a  scale  of  half  an  inch  to  the  foot 
and  is  complete  to  the  smallest  detail. 
It  is  worked  exactly  as  the  big  gates 
will  be  worked  in  the  canal  locks, 
which  will  be  opened  and  closed  by 
electricity.  The  miniature  electrical 
machinery  within  the  walls  of  the 
model  can  be  seen  in  action. 


A  gun  that  weighs  150  lb.  and  is  so 
delicately  adjusted  that  it  will  not 
show  an  appreciable  vibration  though 
mounted  on  the  most  del- 
icate steel  springs,"  has 
been  invented  by  Com- 
mander Cleland  Davis  of 
the  U.  S.  Navy  for  use 
on  aeroplanes.  The  new 
gun  is  12  ft.  long,  is  made 
of  steel,  and  fires  a  33-lb. 
projectile  that  has  a 
muzzle  velocity  of  more 
than  1,000  ft.  per  second. 
This  is  the  largest  gun 
that  has  ever  been  made 
for  use  on  an  aeroplane 
and  seems  to  give  to  the 
airman  another  advan- 
tage over  his  foe  on  the 
ground.  Heretofore  it 
has  been  impossible  to 
use  a  gun  in  the  air,  ex- 
cept the  ordinary  rifle,  for  the  rea- 
son that  the  recoil  would  be  so  power- 
ful as  to  cause  the  capsizing  of  the 
machine,  whenever  it  should  be  dis- 
charged. Commander  Davis  has  de- 
voted considerable  time  to  the  devel- 
opment of  artillery.  In  a  test  that 
was  made  the  gun  was  mounted  on 
delicate  steel  springs  and  when  dis- 
charged had  no  recoil  that  could  be 
measured  by  special  instruments. 


A  Working  Model   of  the  Panama  Canal  Locks  Which  Shows  the 
Operation  of  the  Big  Gates 


BED  EQUIPPED  WITH 
ELECTRICITY 

A  brass  bed,  especially  equipped 
with  electricity,  has  been  built  by  a 
Cleveland  manufacturing  company. 
The  tops  of  all  four  posts  carry  an 
electric-light  bulb,  an  electric  fan  is 
mounted  on  one  of  the  posts,  an  elec- 
tric heating  pad  is  plugged  into  a 
special  outlet,  and  other  outlets  are 
arranged  for  the  connecting  up  of  de- 
vices such  as  a  water  heater  and 
toaster.  Switches  for  control  of  the 
devices  are  arranged  on  one  of  the 
bedposts. 


Bed  Equipped  with  Electric  Bulbs  on   Each  Post,  an 
Electric  Fan,  and  a  Heating  Pad 


SOME    FARM    IMPLEMENTS    OF    FRENCH  DESIGN 


1— A  Farm  Tractor  of  the  Caterpillar  Type.  2— Plow  with  Single  Row  of  Blades.  3— A  30-Hp.  Machine  Which 
will  Plow  About  30  Acres  a  Day.  4— A  Harrow  or  Cultivator  of  Exceptionally  Efficient  Type.  5 — Revolving 
Harrow  That  Breaks  Up  a  Strip  of  Ground  3  Ft.  in  Width  and  is  Operated  with  a  Gnome  Motor,  6  — Deep- 
Cutting  Motor  Plow  for  Subsoil  Work,  but  Which  can  Also  be  Used  for  Other  Purposes 

For  many  years  the  United  States  has  been  the  unquestioned  leader  in  the  nnanufacture  of  farm 
implements,  but  France  has  entered  into  competition  on  motor  farm  implements,  and  some  of  the 
machines  produced  by  the  French  manufacturers  are  shown  above. 


17 


18 


POPULAR  MECHANICS 


ARMOR  FOR  MOTOR  TRUCK 
DUAL  TIRES 

An  automobile  accessories  concern 
in  Cleveland  is  manufacturing  an 
armor  which  is  designed  to  take  the 
wear  off  solid 
tires  and  at  the 
same  time  pro- 
vide a  good  trac- 
tion surface  on 
the  tread.  Ar- 
ranged for  dual 
tires,  the  armor 
consists  of  a 
series  of  steel 
plates  with  an 
indention  in  the 
middle  which 
fits  the  space  between  the  two  treads. 
The  plates  are  held  in  place  by  a  band 
which  passes  around  the  circumfer- 
ence of  the  wheel,  resting  in  the  de- 
pression between  the  treads. 


THE   FLORAL-LOOP  NOVELTY 

An  interesting  jewelry  novelty  for 
evening  wear  is  shown  in  the  accom- 
panying illustration  in  the  form  of  a 


The  Floral  Loop  is  an  Interesting  Novelty  in  Jewelry 

floral  jewelry  loop  arrangement.  A 
neat  gold  chain  is  looped  from  a  ring 
on  the  little  finger  to  an  arm  bracelet, 
and  a  little  bouquet  is  clipped  to  the 
center  of  the  chain. 


ODD  BEHAVIOR  OF  METALLIC- 
FILAMENT  LAMPS 

No  doubt  everyone  Avho  has  had 
occasion  to  turn  on  metallic-filament 
lamps,  has  observed  that  the  luminos- 
ity of  the  filament,  at  first,  seems 
stronger  than  later  on.  The  explana- 
tion which  first  suggests  itself  as  a 
solution  of  this  phenomenon  is  that  the 
filament  has  a  much  less  resistance  at 
low  than  at  high  temperatures,  so  that, 
at  first,  more  current  would  flow 
through  the  filament  and  cause  a  higher 
degree  of  incandescence.  If  this  ex- 
planation be  accepted,  it  would  follow 
that  the  temperature  of  the  filament 
adjusts  itself  more  rapidly  than  the  re- 
sistance, or,  in  other  words,  that  there 
is  a  lag  in  the  change  of  the  resistance 
behind  that  of  the  temperature.  This 
does  not  seem  probable,  however,  and 
therefore  attempts  have  been  made  to 
explain  the  phenomenon  in  some  other 
way. 

It  was  suggested,  at  first,  that  the 
pupil  of  the  eye  failed  to  adjust  itself 
properly.  The  pupil  of  the  eye  con- 
tracts when  the  light  is  turned  on,  and 
more  light  is  received  at  first  before  the 
pupil  has  had  time  to  respond  than  a 
moment  later.  Experiments  made  with 
photographic  apparatus  showed,  how- 
ever, that  this  could  not  be  the  correct 
explanation. 

Another  explanation,  which  seems 
to  be  more  satisfactory,  is  that  the  true 
cause  lies  in  the  connections  that  are 
fused  in  the  lamp  bulb..  It  is  suggested 
that  the  temperature  of  these  leads 
rises  more  slowly  than  that  of  the  fil- 
ament, and  for  a  very  short  time,  at  the 
instant  of  lighting  the  lamp,  tends  to 
decrease  the  total  resistance,  and  thus 
cause  an  increased  current.  Still  an- 
other suggested  explanation  is  that 
the  residual  gas  in  the  globe  is  the 
cause.  The  vacuum  in  the  lamp  is 
somewhat  higher  when  the  lamp  is  cold 
because  the  glass  walls  of  the  lamp 
absorb  some  of  the  gas.  With  an  in- 
crease in  heat,  the  gas  expands  and 
diffuses  toward  the  center  of  the  globe 
thus  increasing  the  loss  of  heat  by  con- 
duction. 
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The  140,000-Volt  Oil  Switches  Terminal  Bushing  and  Contact         One  of  the  Huge  Transformers 

WORLD'S    HIGHEST -VOLTAGE    TRANSMISSION  LINE 


The  140,000-volt  transmission  line 
that  was  recently  put  into  operation  in 
the  state  of  ^lichigan  marks  another 
step  forward  in  the  utilization  of  high 
voltage  for  the  transmission  of  elec- 
tric energy.  In  transmitting  at  140,- 
000  volts,  the  builders  have  effected  a 
saving  in  copper  of  almost  50  per  cent, 
as  compared  with  the  quantities  used 
in  the  highest- 
voltage  lines  pre- 
V  i  o  u  s  1  y  c  o  n- 
structed. 

The  transform- 
ers, oil  switches, 
and  lightning  ar- 
resters used  in 
connection  with 
this  line  had  to 
be  specially  de- 
signed to  with- 
stand the  exceed- 
ingly high  electri- 
cal pressure  to 
which  they  would 
be  subjected. 

The  generators, 
which  are  driven 
by  water  tur- 
bines, deliver 
their    output  to 


Map  Showing  the  Michigan  Cities  and  Towns  Fed  by 
the  140,000-Volt  Line 


the  transformers  at  2,500  volts.  The 
transformers,  which  are  oil-insulated 
and  water-cooled,  raise  the  voltage 
from  2,500  volts  to  140,000  volts,  and 
deliver  the  electrical  energy  to  the 
line  through  massive  oil  switches. 
The  transformers  are  19  ft.  6  in,  from 
the  floor  level  to  the  top  of  the  high- 
tension  terminals,  and  each  weighs 
approximately  43 
tons. 

The  transmis- 
sion conductors, 
which  are  made 
up  of  seven  No. 
8  gauge  wires, 
drawn  according 
to  special  specifi- 
cations, are  sup- 
ported on  tripod 
steel  towers, 
spaced  about  500 
ft.  apart.  The 
heights  of  the 
towers  vary,  de- 
pending upon  the 
contour  of  the 
country;  in  one 
case  the  earth 
had  to  be  exca- 
vated to  clear  the 


20 


POPULAR  MECHANICS 


wires,  while  167-ft.  towers  support  a 
600-ft.  span  across  a  river.  In  hang- 
ing the  conductors,  each  conductor  be- 
ing held  to  its  crossarm  by  a  string 
of  ten  10-in.  disk  insulators,  a  dyna- 
mometer was  used,  and  a  pull  of  about 
1,200  lb.  made  on  each,  which  allowed 
approximately  a  12-ft.  sag  in  each 
span. 

It  is  interesting  to  note  that  there 
is  a  rise  in  electrical  pressure  along 


IMPROVED  MOTION-PICTURE 
SOUND  MAKER 

The  assembling  together  in  one 
apparatus  of  the  many  mechanisms 
required   to   produce    realistic  imita- 


An  Ingenious  Sound-Making  Machine  for  Motion- 
Picture  Theaters 

tions  of  all  the  sounds  used  in  giving 
*'life"  to  motion  pictures  has  been  in- 
geniously accomplished  in  the  machine 
here  shown.  The  sounds  it  can  repro- 
duce include  the  cries  of  a  baby,  the 
screech  of  projectiles  fired  from  can- 
non, the  warbling  of  a  bird,  the  ring 
of  the  anvil,  the  rustling  of  leaves,  the 
crashing  of  falling  masses  of  metal  or 


this  transmission  line,  which  is  due  to 
a  property  of  the  line  called  its  con- 
densive  reactance,  and  amounts  in 
this  case  to  about  30,000  volts.  It 
must  be  understood  that  the  above  is 
not  a  characteristic  of  this  line  alone, 
but  of  all  high-tension  transmission 
lines,  nor  does  this  rise  in  voltage  rep- 
resent a  gain  in  energy.  The  effect  of 
condensive  reactance  in  this  case  ex- 
ceeds that  of  any  other  line  on  record. 


wood,  the  engine  noises  of  automobiles 
and  motorcycles,  the  patter  of  rain, 
the  rumbling  of  trains,  the  sound  of 
waves,  wind,  hail,  the  puff  of  a  railway 
locomotive,  the  breaking  of  crockery, 
the  tolling  of  bells,  the  clang  of  fire 
bells,  the  clatter  of  horses'  hoofs,  the 
bark  of  a  dog,  the  hissing  and  spitting 
of  cats,  the  tinkle  of  sleigh  bells,  the 
"honk"  of  automobile  horns,  quick-fir- 
ing guns  in  action,  the  clash  of  dueling 
swords,  and  the  rattle  of  fetters. 

The  claim  is  made,  that  despite  its 
many  functions  it  is  very  simple  to 
handle. 


WAR  AEROPLANES  AS 
"DOVES  OF  PEACE" 

Unusual  and  remarkable  as  it  may 
seem,  the  Italian  war  aeroplanes  that 
have  been  almost  constantly  flying 
over  the  enemy's  camps  in  Tripoli  have 
recently  been  varying  the  diet  of 
bombs  by  dropping  pamphlets  printed 
in  Arabic.  These  pamphlets,  ad- 
dressed to  the  Turkish  soldiers  and 
their  Arab  allies,  and  to  the  inhabi- 
tants of  Tripoli,  Bengazi,  Derna, 
Tobruk,  and  Fezzan,  deal  with  the 
state  of  the  war,  telling  of  Italian  vic- 
tories and  advising  the  laying  down  of 
arms. 


CA  Berlin  nerve  specialist  has  reached 
tiie  conclusion  that  knitting  in  bed  is 
an  excellent  antidote  for  tired  nerves, 
and  has  secured  most  satisfactory  re- 
sults by  prescribing  a  course  of  knit- 
ting for  worn-out  society  women  of 
the  German  capital. 


HOW  A  CAT  TURNS  OVER 


A  Man  Falling  from  a  Balloon  Could  Do  the  Same  Thing, 
and  Our  Latitude  Could  Be  Changed  by  the  Same  Method 


By  FOREST  RAY  MOULTON, 

Uniueysily  oj  Chicago 


IT  IS  a  common  saying 
that  if  a  cat  is  dropped  in 
any  way  whatever,  it  will 
always  alight  on  its  feet. 
Since  a  man  cannot  lift 
himself  by  his  boot-straps, 
or  a  boat  cannot  propel  it- 
self through  the  water  ex- 
cept by  pressing  against  the 
water  in  some  way,  one 
may  well  wonder  whether 
this  is  not  one  of  the  com- 
mon sayings  which  is  fal- 
lacious. The  general  prin- 
ciples involved  are  of  such 
interest  that  the  question 
was  taken  up  a  few  years 
ago  for  consideration  at  a 
session  of  a  French  scien- 
tific society. 

It  is  a  fact  that  it  is  dy- 
namically possible  for  a  cat 
to  turn  over  no  matter  how 
dropped,  and  experiments 
have  shown  that  they  actu- 
ally do  it.  If  a  balloonist, 
or  airman,  should  fall  from 
a  great  height  and  should 
find  that  he  were  descend- 
ing so  as  to  strike  on  his 
head,  he  could  turn  himself 
over  so  as  to  strike  upon  his 
feet,  if  he  knew  the  proper 
means  of  accomplishing  it. 
But  the  distance  he  would 
have  to  fall  in  order  to  have 
time  to  turn  over  would  be 
so  great  that  he  could  have 
only  an  academic  interest  in 
striking  on  his  feet  rather 
than  on  his  head,  for  the 
tmal  result  to  him  would  be 
the  same  in  either  case. 

In  order  to  make  the  prin- 
ciples which  are  involved 
perfectly  clear,  suppose  A 
BCD  (Fig.  1)  is  a  portion  of 
a  wheel  supported  at  O,  and 
that  it  is  mounted  so  that 


it  can  be  turned  around  O 
as  an  axis  without  any  fric- 
tion. Suppose  A  B  C  D  is 
in  a  horizontal  plane,  and 
that  on  it  two  mice  live  and 
have  their  nest.  Suppose 
they  find  that  their  nest  is 
exposed  to  the  north  wind 
and  that  they  wish  to  turn 
the  portion  of  the  wheel  on 
which  it  rests  around  so 
that  it  will  be  protected 
from  the  wintry  blasts  and 
will  be  open  to  the  sun's 
rays  from  the  south.  Sup- 
pose these  mice  are  familiar 
with  the  principles  of  me- 
chanics (having  read  Popu- 
lar Mechanics  every  month) 
and  that  they  undertake  to 
turn  their  home  around. 
Suppose  they  weigh  but  an 
ounce  and  that  the  weight 
of  that  portion  of  the  wheel 
on  which  they  live  is  10  lb., 
or  160  oz. 

Now  the  mice  being  wise 
will  start  at  O  and  one  will 
walk  toward  A  and  the 
other  toward  C  so  as  to 
keep  a  balance.  Their  trav- 
eling along  a.  radius  of  the 
wheel  will  have  no  effect 
upon  it  and  will  not  turn  it. 
After  arriving  at  A  and  C 
they  will  walk  toward  B 
and  D  respectively.  The 
way  the  mouse  gets  forward 
is  by  pushing  back  on  the 
surface  on  which  he  is  walk- 
ing, just  as  a  skater,  in 
order  to  get  forward  on  the 
ice,  pushes  back  with  the 
sharp  edge  of  one  skate  as 
he  makes  the  stroke  with 
the  other.  This  is  a  uni- 
versal principle  and  is  illus- 
trated by  a  locomotive  pull- 
ing a  train.   If  the  track  is 
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slippery  so  that  the  drivewheels .  can- 
not push  back  upon  it,  the  train  cannot 
start.  In  order  to  secure  the  neces- 
sary friction,  the  engineer  puts  sand 
on  the  track. 

When  the  mice  were  walking  from 
O  to  A  and  C  they  were  pushing  back 
in  opposite  directions.  But  when  they 
walk  from  A  and  C  toward  B  and  D 
respectively,  they  both  ,  push  on  the 
wheel  in  the  same  direction.  Since 
the  wheel  can  move  without  friction,  it 
will  move  back  a  little  in  this  direc- 
tion. The  amount  it  moves  depends 
upon  the  force  with  which  the  mice 
push  back.  Since  the  wheel  weighs 
160  times  as  much  as  the  mice,  it  will 
be  pushed  back  1/160  as  far  as  they  go 
forward.  (This  is 
really  under'  the 
assumption  that 
its  weight  is  all 
in  its  rim.)  When 
they  get  to  B  and 
D  the  wheel  has 
been  pushed  back 
1/160  of  the  dis- 
tance AB. 

It  is  very  im- 
portant for  the  un- 
derstanding of  the 
subject  to  notice 
one  or  two  things. 
The  momentum  of 
the  mice  forward 
is  always  exactly 
equal  to  the  momentum  (technically 
moment  of  momentum)  of  the  wheel 
backward.  When  they  arrive  at  B 
and  D  they  must  stop  before  they  can 
go  toward  O.  In  order  to  stop  they 
must  have  some  friction  with  the 
wheel,  and  in  stopping  they  push  on 
the  wheel  in  the  opposite  direction  to 
that  which  they  pushed  while  they 
were  walking.  In  stopping  them- 
selves they  will  push  on  the  wheel 
exactly  enough  to  stop  it.  Hence 
they  start  at  A  and  C  with  the  wheel 
at  rest,  and  they  end  at  B  and  D  with 
it  at  rest.  It  has  had  no  motion  ex- 
cept in  the  direction  opposite  to  that 
in  which  they  traveled,  and  therefore 
it  has  rotated  backward  somewhat. 
The  center  of  gravity  of  the  two  por- 


tions of  the  rim  and  the  mice  has  not 
changed ;  and  since  the  mice  have 
gone  forward  from  A  to  B  and  from 
C  to  D  the  center  of  gravity  of  the 
parts  AB  and  CD  have  moved  back 
correspondingly.  The  wheel  moved 
only  when  the  mice  moved,  and 
stopped  when  they  stopped.  If  the 
wheel  were  originally  spinning  round 
and  round,  the  walking  of  the  mice 
would  change  its  position,  but  not  its 
motion,  after  they  stopped,  precisely  as 
is  done  when  it  is  initially  at  rest. 

After  the  mice  arrive  at  B  and  D 
and  stop,  they  go  back  to  O.  Then 
they  go  to  A  and  C  and  repeat  the  whole 
process.  By  doing  this  a  few  score 
times,  they  can  turn  the  wheel  around 
180  degrees  and 
secure  the  results 
they  desire. 

Now  suppose  a 
man  were  stand- 
ing over  the  point 
O.  Under  t  h  e 
same  conditions 
as  to  the  absence 
of  friction,  he 
could  turn  himself 
around  by  mov- 
ing his  arms.  He 
would  extend  his 
hands  to  A  and  C 
and  then  swing 
them  around  to  B 
and  D.  By  doing 
this,  he  would  turn  himself  and  the 
wheel  on  which  he  stood  a  little  in  the 
opposite  direction.  He  would  then 
pull  in  his  arms  to  his  body  and  put 
them  out  again  in  the  direction  AC, 
which  would  not  turn  the  wheel.  Re- 
peating the  process,  he  could  turn  the 
wheel  as  much  as  he  wished. 

Now  suppose  a  man  were  falling 
from  a  great  height.  He  would  be 
perfectly  free  to  turn  in  any  direction, 
except  for  the  slight  resistance  of  the 
air  to  rotation,  which  can  be  neg- 
lected. If  he  were  falling  without 
turning  over,  he  could  work  his  arms 
so  as  to  turn  himself  in  any  direction 
he  desired,  and  the  method  which  he 
would  use  is  clear  from  the  principles 
which  have  been  explained.     It  has 


Fig.  1  —  Two  Mice  would  be  Able  to  Slowly  Push  a 
Broken  Wheel  Around  by  Running  in  Opposite 
Directions  along  the  Rim  Sections  and  Thus  Change 
the  Location  of  Their  Nest 
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been  found  by  careful  observations  of 
cats  that  they  use  their  legs  and  head 
precisely  in  this  manner  to  turn  over 
w^hen  they  are  dropped.  It  is  not,  of 
course,  to  be  supposed  that  the  cats 
have  any  understanding  of  the  me- 
chanics of  the  problem;  but  that,  by 
an  instinct  acquired  by  the  cat  family 
during  thousands  of  generations,  they 
naturally  do  what  secures  the  results. 

Everyone  knows  that  our  climate 
depends  to  a  large  extent  upon  our 
distance  from  the  north  pole.  A 
glance  at  a  map  of  North  America 
shows  that  a  large  part  of  it  is  north 
of  Chicago  where  sometimes  for  days 
and  weeks  the  wintry  blasts  sift  the 
snow  through  the  streets.  As  the  vast 
regions  of  Can- 
ada become  more 
densely  populated 
the  rigors  of  its 
winters  will  be 
more  and  more 
deplored.  The 
question  arises 
whether  it  is  not 
possible  to  tip 
the  earth  over  so 
that  the  latitude 
of  Canada  will  be 
less.  This  would 
bring  Siberia  and 
China  nearer  the 
pole,  and  the 
wind-swept  and 
barren  wastes  of  Northern  Asia  would 
become  even  more  desolate  than  they 
are  at  present.  Tipping  the  earth  over 
is,  of  course,  a  bold  proposition ;  but 
science  has  had  so  many  and  so  re- 
markable triumphs  in  the  last  hundred 
years  that  no  problem  seems  too  big 
for  it  to  undertake.  It  is  not  alto- 
gether a  wild  dream  that  man  will 
sometime  control  the  great  forces  of 
nature,  and  even  direct  the  cosmic 
processes. 

A  small  change  in  the  latitude  of 
North  America  might  have  a  great  in- 
fluence on  its  climate  by  changing  the 
atmospheric  and  ocean  currents.  Sup- 
pose it  is  proposed  to  change  its  lati- 
tude one  degree.  For  simplicity,  sup- 
pose the  earth  is  not  rotating  and  that 


Fig.  2— The  Earth  might  be  Tipped  Enough  to  Effect  a 
Change  in  Latitude,  if  It  were  Possible  to  Run  a 
Train  around  It  Rapidly,  along  a  Meridian  between 
the  North  and  South  Poles 


it  is  possible  to  run  a  train  around  it 
from  pole  to  pole  along  a  meridian 
(Fig.  2).  Suppose  the  track  runs  from 
the  south  pole  to  the  north  pole 
through  North  America  and  back  to 
the  south  pole  through  Asia  on  the  op- 
posite side  of  the  earth.  If  the  train 
should  pass  northward  on  the  Ameri- 
can side,  its  wheels,  pushing  backward, 
would  push  this  side  of  the  earth  away 
from  the  north  pole ;  and,  going  south- 
ward on  the  Asiatic  side,  would  shove 
that  part  of  the  earth  toward  the  north 
pole.  If  the  train  should  go  round  and 
round  the  earth  enough  times,  the 
earth  would  be  tipped  over  as  far  as 
might  be  desired. 

Instead  of  being  still,  the  earth  is 
rotating;  but  this 
will  not  alter  the 
effect  of  the  train 
for,  according  to 
the  principles 
which  were  ex- 
plained in  connec- 
tion with  the  mice 
on  the  wheel,  a 
rotation  of  the 
whole  mass  does 
not  change  the 
effect  of  a  body 
moving  on  it,  and 
after  the  moving 
body  stops,  its 
rotation  is 
unchanged.  Con- 
sequently, the  train  alters  the  rotation 
of  the  earth  only  while  it  is  moving. 
In  the  second  place,  it  would  not  be 
possible  to  build  a-  railroad  track 
around  the  earth  from  pole  to  pole, 
but  the  difference  in  results  would 
be  slight  if  it  were  turned  off  to  the 
east  or  west  in  high  latitudes.  For 
long  distances  the  trains  would  have 
to  be  carried  by  boats,  but  this  would 
have  the  same  effects  on  the  earth,  for 
the  boats  push  back  on  the  water  as 
the  trains  do  on  the  railroad  tracks. 

Now  the  question  is  whether  so 
large  a  mass  as  the  earth  can  be 
changed  sensibly  by  the  means  avail- 
able to  man.  The  seriousness  of  the 
proposition  becomes  evident  when  we 
find  that  the  total  mass  of  the  earth  is 
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six  thousand  billion  billion  tons.  This 
number  is  6  with  21  ciphers  after  it. 
Computation  shows  that  if  a  hundred 
trains  of  3,000  tons'  weight,  including 
the  load,  were  run  a  thousand  miles 
each  day  in  the  manner  described,  it 
would  require  100,000  million  years  to 
change  the  latitude  of  North  America 


one  degree.  Consequently,  it  seems 
that  even  though  scientific  men  are 
bold,  this  is  an  undertaking  which 
they  cannot  accomplish.  There  is 
more  hope  that,  like  the  birds,  we 
shall  sometime  be  able  to  fly  from  the 
shores  of  the  Arctic  Ocean  to  the  Car- 
ibbean with  the  change  of  the  seasons. 


AUTOMATIC  TRACK  SCALE 

A  new  type  of  automatic  self-regis- 
tering track  scale,  which  may  be  oper- 


An  Automatic  Track  Scale  Which  Indicates  the  Net 
Weight  of  Each  Load,  the  Total  of  All  the  Net 
Weights,  and  Counts  the  Loads 

ated  by  the  movement  of  a  hand  lever 
or  wheel,  but  preferably  by  a  small 


of  which  indicates  the  net  weight  of 
each  load,  the  second  records  the  total 
of  all  the  net  weights  passed  over 
the  machine,  and  the  third  counts  the 
number  of  loads. 

The  action  of  the  loaded  truck  com- 
ing upon  the  scale  platform  starts  the 
weighing  and  recording  mechanism  by 
closing  a  clutch,  causing  a  worm 
which  is  part  of  the  steelyard  to  re- 
volve and  carry  the  poise  weight  until 
it  reaches  the  balancing  point.  The 
instant  the  beam  drops  this  weight 
stops  traveling,  and  thus  the  net 
weight  of  the  load  is  instantly  and  ac- 
curately recorded.  The  poise  weight 
returns  at  high  speed  to  the  zero  po- 
sition as  soon  as  the  load  is  removed, 
and  the  scale  is  ready  to  receive  a  new 
load. 


MOTOR    CAR   FOR  HORSE 
TRANSPORTATION 

A  well-known  fox  hunter  of  Brid- 
lington, Eng.,  has  had  a  special  motor 
car  constructed  for  the  transportation 


The  Mounts  of  a  Fox  Hunter 
in  England  are  Taken  to  the 
Meet  in  a  Special  Motor  Car 


electric  motor,  is  being  built  by  a  scale 
company  of  Milwaukee,  Wis.  The 
scale  is  fitted  with  three  counters,  one 


of  his  hunting  horses  to  Scarborough 
Hall,  near  Beverley,  for  the  meet  of 
the  Holderness  Hunt.   The  car  accom- 
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modates  three  horses.  Part  of  one  of 
the  side  walls  is  dropped  down,  and, 
supported  by  wooden  legs,  serves  as 
the  gang-plank  by  means  of  which  the 
horses  enter  and  leave  the  car. 


THE  LARGEST  WATER 
TURBINES 

The  largest  and  most  powerful  hy- 
draulic turbines  in  the  world  are  oper- 
ated by  the  Pacific  Coast  Power  Co.,  of 
Seattle,  in  the  hydroelectric  develop- 
ment of  the  White  River.  Each  tur- 
bine was  designed  to  develop  18,000 
hp.  at  360  revolutions  per  minute  un- 
der 440  ft.  effective  head,  and  20,400 
hp.  at  the  same  speed  with  a  maxi- 
mum head  of  480  ft.  In  actual  opera- 
tion, however,  the  turbines  are  each 


The  Largest  Water  Turbine  in  the  World.  An  Idea 
of  Its  Size  may  be  Gained  by  Comparing  It  with 
the  Man 

carrying  20,800  hp.  under  440  ft.  effec- 
tive head.  From  a  dead  short  circuit 
to  no  load,  which  requires  a  full  gate 
motion  by  the  governor  from  wide 
open  to  closed,  the  maximum  speed 
does  not  exceed  395  revolutions  per 
minute,  or  about  10  per  cent  above 
normal. 


GERMAN  ARMORED 
AEROPLANE 

One  of  the  interesting  armored  war 
aeroplanes  shown  at  the  recent  avia- 
tion exhibition  in  Berlin  is  of  the 
"seagull"  type.  The  interesting  fea- 
ture of  this  machine  is  the  armored 
cylinder  provided  to  house  and  pro- 
tect the  machine's  mechanism,  the 
pilot  and  the  "fighting  airman,"  or,  in 


One  of  the  Armored  Aeroplanes  Developed  in  Germany 
and  Exhibited  at  the  Recent  Aeroplane  Show  in 
Berlin 

Other  words,  the  officer  whose  duty  is 
to  operate  the  fighting  mechanisms  of 
the  machine.  The  armored  cylinder 
tapers  to  a  point  in  front. 


MACHINE  FOR  TURNING  AND 
BOXING  WOODEN  WHEELS 

An  English  manufacturing  concern 
has  recently  placed  upon  the  market 
an  interesting  machine,  especially  de- 
signed for  turning  up  and  finishing 
the  rims,  and  for  boring  or  boxing  the 
hubs  of  wooden  wheels.  It  will  han- 
dle wheels  up  to  6  ft.  in  diameter. 
Two  compound  slide  rests  are  pro- 
vided,  one  for  turning  up  the  rims  and 
faces  of  the  wheels,  and  the  other  for 


A  Machine  Which  Turns  Up  and  Finishes  the  Rims,  and 
Bores  and  Finishes  the  Hubs  of  Wooden  Wheels 
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Shifting  a  212-Ft.  Span,  Double-Track  Railway  Bridge  to  a  New  Location  on  the  Passaic  River, 
New  Jersey.    Service  Over  the  Bridge  was  Interrupted  Only  One  Day 

AN  UNUSUAL  BRIDGE-MOVING 
OPERATION 

Recent  changes  in  the  line  of  the 
Central  Railroad  of  New  Jersey  be- 
tween Jersey  City  and  Newark  in- 
cluded the  shifting  of  a  212-ft.  span, 
double-track  bridge,  crossing  the  Pas- 
saic River,  to  a  new  location  about  185 
ft.  distant.  When  the  new  pivot  pier 
and  approaches  were  ready  for  the 
span,  preparations  were  made  for  the 
shift  and  Sunday  was  decided  upon  for 
the  work,  there  being  less  navigation  in 
the  river  and  fewer  trains  on  this  day. 

The  contractor's  forces  arrived  on 
the  scene  at  two  o'clock  in  the  morn- 
ing, and  pulled  out  about  30  piles 
which  interfered  with  the  movement  of 
the  two  650-ton  scows  on  which  the 
span  was  to  be  moved.  The  scows, 
filled  with  about  5  ft.  of  water  ballast, 
were  then  floated  under  the  bridge, 
marks  on  the  cribbing  indicating  the 
exact  location  necessary.  Then  the 
13  sets  of  blocking  were  built  up, 
and  the  water  was  pumped  out  of  the 
scows,  which,  with  a  rising  tide,  lifted 
the  bridge  clear  of  its  foundations 
within  a  very  few  minutes.  Signal 
and  interlocking  systems  were  restored 
and  traffic  was  resumed  at  six  o'clock 
in  the  afternoon. 


boring  and  finishing  the  hubs.  The 
columns  which  carry  these  slide  rests 
can  be  clamped  in  various  positions 
on  the  bedplate,  which  is  attached  to 
the  main  standard  of  the  machine. 
'They  can  be  easily  adjusted  and 
locked  in  positions  suited  for  wheels 
of  different  diameters. 


^HIGHEST-VOLTAGE  DIRECT- 
CURRENT  LOCOMOTIVE 

There  has  recently  been  built,  by 
one  of  the  large  electrical  manufactur- 
ing companies,  a  number  of  high-volt- 
age direct-current  locomotives,  which 
will  operate  on  a  traction  road  in  South 
Carolina.  These  locomotives  will  be 
supplied  with  power  from  a  1,500-volt, 
direct-current  circuit,  which  is  said  to 
be  the  highest  direct-current  voltage 
used  by  any  electric  railway  in  the 
United  States.  The  locomotives  weigh 
approximately  55  tons  each,  and  are 
equipped  with  four  750-volt  motors 
which  have  a  rating  of  180  hp.  Two 
motors  will  be  connected  in  series,  and 
the  combination  then  connected  to  the 
1,500-volt  circuit.  It  is  claimed  each 
locomotive  will  be  able  to  haul  40 
loaded  freight  cars  on  a  straight,  level 
track  at  a  speed  of  20  miles  per  hour. 


AWAKENING  OF  INTEREST  IN  SAFETY  DEVICES 


Suggestions  for  improvement  in  means  of  life-saving  at  sea  come  thick  and  fast  after  great  sea 
disasters,  and  the  loss  of  the  "Titanic"  is  far  from  proving  an  exception.  Inventors  are  announcing 
new  schemes  from  all  parts  of  Europe  and  America,  and  there  is  an  awakened  interest  in  devices  at 
present  in  use.  In  the  above  illustration  may  be  seen  a  number  of  the  collapsible  lifeboats  provided 
the  "  Olympic"  immediately  after  the  loss  of  her  sister  ship.  It  was  the  appearance  of  these  boats, 
which  look  frail  and  unreliable  collapsed,  that  caused  the  strike  of  a  portion  of  the  crew  of  the  "  Olympic." 
The  men  left  the  ship  at  the  last  moment,  and  the  White  Star  Line  had  to  cancel  the  sailing  and  transfer 
the  passengers  to  other  ships. 


1 


I 


The  "Titanic"  was  Equipped  with  More  Davits  than  Boats.     In  This  Illustration  is  Shown  a  Scheme  for 

Providing  Two  Boats  for  Each  Set  of  Davits 
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The  wickerwork  lifeboat  is  one  of 
several  carried  by  the  "  Batavier  III,  " 
of  one  of  the  Dutch  lines.  It  weighs 
about  as  much  as  the  ordinary  wooden 
lifeboat,  and  carries  35  people.  The  outer 
shell  of  wickerwork  prevents  injury 
should  the  boat  strike  heavily  against 
the  side  of  the  vessel  when  being 
lowered  into  a  rough  sea.  Inside  the 
wickerwork  is  a  wooden  shell  consist- 
ing of  three  layers  of  wood  with  canvas 
between. 


It  is  suggested  that  two  launching 
tubes  be  constructed,  one  on  each  side 
of  the  stern  of  the  vessel,  for  the  launch  - 
ing  of  completely  covered,  motor-driven 
lifeboats  of  the  type  shown  in  the 
illustration.  All  the  boats  would  be 
disposed  on  tracks  leading  along  the 
deck  to  the  entrance  of  the  tubes. 


Copyright,  1912,  G.  V.  Buck,  Washington. 


The  superdreadnought  "  Texas,"  the  most  powerful  battleship  of  the  world  yet  launched,  was  slid 
into  the  water  at  Newport  News,  Va.,  on  May  18th.  She  has  a  length  of  565  ft.,  a  beam  of  95  ft.  3  in., 
a  displacement  of  27,000  tons,  and  a  contract  speed  of  21  knots  ( 24. 18  miles  an  hour) .  Her  main  battery 
will  consist  of  ten  14-in.  guns,  and  the  secondary  battery  is  composed  of  twenty-one  5-in.  guns. 
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WJLBUR  WRIGHT,  Inventor  of  the  Aeroplane 
Born  April  16  1867  Died  May  30.  1912 


OXE  of  the  greatest  virtues  of  the 
motorboat  is  that  almost  anyone 
can  own  one.  A  motorboat  is  not  an 
indication  of  an  ungovernably  large  in- 
come. If  a  man  'cannot  afford  to  buy  a 
mahogany-skinned  racer,  with  200 
horsepower  stuffed  into  its  narrow 
thorax,  he  can  pick  up  a  second-hand 
runabout,  with  an  old  four-cylinder  en- 
gine which  counts  one  and  skips  two 
until  it  has  run  a  few  miles  and  is  thor- 
oughly hot.  If  this  is  beyond  him,  he 
can  pick  up  a  homemade  boat  with  two 
cylinders,  a  cast-iron  propeller  and  a 
steering  wheel  made  out  of  an  old  slat. 
If  even  this  is  too  much  luxury,  he 
can  beg  or  borrow  a  row1)oat  and  in- 
stall in  it  a  mail-order  engine  which 
costs  $49.50,  and  on  which  he  can  \3.y- 
ish  just  as  much  care  and  exertion  and 
ingenuity  and  hoarse,  reverberating- 
profanity  as  if  it  had  cost  $7,000,  ancl 
were  built  of  aluminum  and  vanadium 
steel. 

I  was  told  the  very  best  way  to  get 
a  motorboat  is  to  buy  it  second-hand. 
There  are  many  reasons.  In  the  first 
place  the  price  of  a  motorboat  de- 
creases much  faster  than  its  efficiency. 
When  a  man  has  run  a  thousand-dollar 
motorboat  a  year,  he  has  corrected 
most  of  its  faults  and  has  discovered 
all  of  the  peculiar  kinks  in  the  disposi- 
tion of  the  engine.    The  boat  is  really 


worth  more  than  it  was  when  he 
bought  it,  but  you  can  generally  coax 
it  away  from  him  for  $400.  A  man 
who  builds  a  boat  himself — puts  $50 
worth  of  lumber,  $300  worth  of  engine 
and  $1,000  worth  of  time  and  brains 
into  it — will  sell  it  with  the  utmost 
cheerfulness  for  $250  just  as  soon  as 
he  has  figured  out  a  change  of  design 
which  makes  it  imperative  that  he 
should  build  a  new  boat  with  a  bigger 
engine.  Often,  too,  you  can  discover 
some  man  who  will  never  learn  to  run 
a  motorjjoat  because  his  brain  wasn't 
made  to  focus  on  the  subject.  He  is 
forever  starting  off  with  the  water 
drained  out  of  his  engine,  or  with  weak 
batteries,  or  with  no  gasoline,  or  with- 
out remembering  to  turn  on  the  lul^ri- 
cating  oil.  *He  cranks  his  engine  for 
two  hours  before  he  remembers  to 
prime  it.  He  spends  a  summer  taking- 
friends  out  to  ride,  and  listening  to 
their  comments  and  jeers  while  he 
struggles  with  his  stationary  boat. 
There  are  times  during  the  summer 
when  he  will  sell  that  boat  for  $50  and 
will  think  with  gratitude  of  the  man 
who  buys  it.  It  is  well,  therefore,  to 
seek  out  these  men  and  to  linger  near 
them  with  an  expectant  eye  like  an 
undertaker  attending  an  automobile 
race. 

It  is  even  possible  to  obtain  a  boat 
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without  any  cost  at  all.  But  this  is 
dangerous  and  the  givee  should  be- 
ware. I  myself  was  presented  with  a 
$3,000  boat  once.  It  hadn't  cost  all  of 
that  in  the  beginning,  but  the  owner 
had  spent  that  much  money  on  it.  He 
did  not  like  me,  so  he  gave  me  the  boat. 
I  wa.s  inexperienced  and  accepted  it. 

1  traveled  nine  miles  in  it  that  summer 
at  an  average  cost  of  $5  a  mile,  while 
the  former  owner  sat  on  the  bank  and 
watched  me  with  a  grim,  but  happy 
smile.  He  said,  the  only  pleasure  he 
ever  had  out  of  that  boat  was  watch- 
ing me  try  to  run  it.  In  the  case  of 
boats  you  should  look  gift-horses  in 
the  crankshaft,  the  flywheel,  the 
clutch,  the  commutator  and  the  stuff- 
ing box,  before  accepting  them. 

Right  in  my  own  town  another  man 
has  been  trying-,  for  three  years,  to 
give  away  a  48-ft.  speed  hull,  built 
magnihcently  of  oak  timbers,  with  a 

2  by  6  oak  coaming,  and  ribs  about  as 
thick  as  corset  steels.  But  he  has 
made  no  headway,  though  he  swears 
that  it  does  not  sag  more  than  6  in.  in 
'the  middle  with  an  engine  in,  and  that 
the  report  that  he  had  to  feed  it  gaso- 
line with  a  force  pump  is  sheer  slander. 

Suppose  you  have  reached  that  stage 
where  life  is  no  longer  attractive  un- 
less you  can  soak  it  in  gasoline,  lubri- 
cating oil  and  river  water,  and  you 
have  determined  to  buy  a  motorboat. 
You  have  $250  in  cash.    Can  you  sat- 


"There  are  times 
when  he  will  sell 
the  boat  for  $50." 


isfy  your  yearning  with  this  amount? 
Easily.  But  don't  rush  into  the  busi- 
ness recklessly.  Buying  a  boat  is  more 
of  a  job  than  buying  an  automobile, 
or  an  aeroplane,  or  a  house  and  lot. 
It  requires  caution.  There  are  diplo- 
matic possibilities  to  it.  There  are 
also  other  possibilities.  You  can  very 
easily  buy  a  $125  boat  for  $250.  Lots 
of  people  do  it.  It  doesn't  take  any 
practice  at  all  on  your  part.  Dealing 
with  a  boat  owner  is  like  dealing  with 
the  proprietor  of  a  wall-eyed  Connecti- 
cut horse.  Cash  is  only  the  last  item 
in  the  transaction.  Conversation,  and 
a  plenty  of  it,  comes  first. 

To  begin  with,  don't  buy  the  boat 
yourself.  Find  a  friend  who  is  a  boat 
expert  and  let  him  do  the  negotiating 
for  you,  while  you  stand  by  with  your 
checkbook  hidden,  but  instantly  avail- 
able, ready  to  pull  it  out  at  the  psycho- 
logical moment,  buy  the  boat  and  go 
away  with  it  before  the  owner  gets 
lonesome  for  it  and  refuses  to  carry 
out  his  bargain — for'  there  are  few 
boats  which,  with  all  their  faults, 
aren't  loved  by  the  owners.  More 
than  one  man  has  sold  his  boat  and 
has  bought  it  back  eagerly  for  $50 
more  the  next  week,  after  trying  un- 
successfully to  win  the  love  of  a 
strange  and  sullen  engine  in  a  new 
boat. 

My  first  boat  was  a  nervous  little 
slim-waisted  affair  which  I,  together 
with  another  landlubber,  bought  from 
a  man  who  had  built  her  himself.  He 
had  built  her  in  his  cellar  and  owing  to 
a  slight  inadvertence  in  failing  to  make 
the  boat  flexible,  he  had  had  to  jack 
the  house  up  off  its  foundations 
in  order  to  get  her  out.  He  wanted 
to  sell  the  boat  in  order  to  build 
0^  another  one  with  larger  en- 
pine  space.    He  had  decked 
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the  engine  in  and,  being  a  fat  man,  had 
had  to  use  glove  powder  in  squeezing 
past  it  in  order  to  reach  the  crank.  He 
was  willing  to  sell  for  $300,  we  under- 
stood, and  we  were  willing  to  buy  for 
that  sum,  having  sequestered  it  from 
the  voracious  cost  of  living  after  a  hard 
struggle.  But  when  we  told  our  plans 
to  our  friend  Green,  who  knows  motor- 
boats  as  grandmothers  know  babies, 
he  scoffed  loudly.  "It's  lucky  you  in- 
nocents came  to  me,''  he  declared.  "I 
would  never  feel  innocent  again  if  I 
let  you  go  off  by  yourselves  and  buy 
that  boat.  Give  me  your  money  and 
come  with  me.    I'll  buy  it  for  you." 

\\'e  followed  Green  up  to  the  dock 
where  the  boat  lay,  and  found  her 
owner  near  by.  Waving  us  aside, 
Green  opened  negotiations.  He  began 
cautiously,  almost  stealthily,  approach- 
ing the  subject  from  the  rear,  and  with 
no  indication  of  any  interest  in  it  what- 
ever. 

"\\'e  just  dropped  down  to  look  at 
the  boat,"  he  said  casually.  ''These 
queer  old-timers  are  sort  of  interesting- 
nowadays."  He  poked  around  her 
seams  with  a  pen  knife.  "Pretty  rot- 
ten, isn't  she?"' 

"She  was  new  last  winter.  I  built 
her  myself.  I've  put  over  $22  of  brand 
new  equipment  in  her  this  year,"  said 
the  owner  promptly.  ".She's  the  stead- 
iest boat  on  the  river." 

"Um,"  said  Green,  inspecting  the 
engine.  "I  suppose  she's  as  steady  as 
any  other  dock.  You  don't  presume  to 
run  her  with  that  mess  in  there,  do 
you  ?" 

The  owner  was  grieved.  "Run  her!" 
he  shouted.  "Why,  man,  she  ain't 
missed  a  pop  all  summer.  She's  got  a 
world  of  power.  That  engine  lias 
never  failed  to  run.  A  quarter  turn 
will  start  her  every  time — " 


"  You  must  have  run  her  about 
10,000  miles,"  said  Green,  examining 
some  more.  "That  engine  is  on  its  last 
legs.  There  isn't  a  bearing  left  in  her. 
She  hasn't  got  as  much  compression  as 
an  old  corset.  It  will  take  one  hundred 
dollars  to  put  that  engine  in  shape,  and 
it  wasn't  worth  that  new." 

"It  wasn't!"  yelled  the  owner.  "I 
paid  $225  for  that  engine  and  I  got  a 
dealer's  discount  at  that;  and  I've  put 
in  a  clutch  and  a  new  set  of  coils  and 
a  magneto  since  then,  and  a  new  stor- 
age battery — " 

"You'd  have  done  better  to  put  in  a 
horse,"  said  Green,  cruelly.  "Where 
did  you  get  your  idea  for  this  model? 
A  houseboat  would  look  like  a  racer 
beside  this  scow.  You  must  have 
dreamed  this  plan  after  a  lobster  sup- 
per." 

"She  does  eight  miles  an  hour  all 
day  long  with  that  little  bit  of  an  en- 
gine," snorted  the  owner,  instantly 
abandoning  the  machinery  and  coming 
to  the  rescue  of  the  boat.  "She's  the 
best  model  on  the  river.  If  I  had  any 
power  in  her  she'd  make  12  at  least." 

"Nice  stern  you've  got,"  said  Green. 
"Sort  of  a  standinsf  invitation  for  a  sea 


to  come  aboard  and 
home,  eh?    No  won- 
der    you     built  a 
chicken    coop  over 
your  engine.  You'd 

have   to  ,^^32-—^ 
bail  this  ./^ 
thing  with 
a  steam 
pump  in  a 
What  do 


make  itself 


sea. 
you 

want  for  her?" 
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By  this  time  we  two  real 
buyers  were  looking  nervously 
for  a  street  car.  We  didn't 
want  a  death  trap.  \\^e  were 
grateful  to  Green,  but  we 
wanted  to  go  away.  The  owner 
might  try  to  give  us  the  boat 
and  we  might  be  tempted  to 
take  it. 

"She  stands  me  in  seven 
hundred,  not  counting  my 
time,"  said  the  owner.  *"I 
wouldn't  sell  her  for  anything, 
but  a  fellow  has  given  me  a 
big  engine  and  I  want  to  build 
a  speed  boat.  I'll  take  $;^()0 
cash,  and  I'll  paint  her  up  hrst 
class." 

"Three  hundred!"  yelled 
Green.  ''Three  hundred  for 
that  ark?  A\  hy,  it  would  cost 
that  much  to  put  her  in  shape 
so  that  she  could  beat  a  duck 
in  a  fair  race.'' 

The  owner  was  pained.  "-^ 
''Ding  it !  Alan,  she's  in  perfect 
shape,"  he  protested.  "I've 
'just  overhauled  her.  She's  got 
brand  new  cork  cushions,  too, 
and  a  searchlight." 

"She's  got  to  be  caulked  and  that 
rudder  gear  w^ouldn't  be  safe  to  use 
on  a  butter  boat,"  said  Green. 

"A  man  offered  me  four  hundred  fur 
her  last  week,"  said  the  owner,  "but  he 
wanted  to  use  her  for  towing  sand- 
barges  and  I  wouldn't  let  her  go  for 
no  such  purpose.  She's  a  bargain  at 
three  hundred.  She's  got  a  full  charge 
in  her  storage  battery  and  a  nice  flag." 

"That  gasoline  tank's  tin." 

"The  feed  pipe's  lead." 

"She's  hogged  in  the  middle." 

"I  just  put  a  new  rudder  on  her, 
too." 

"I'll  give  you  '$150,  and  not  a  cent 
more,"  said  Green.  "We  couldn't  use 
her  to  run  with 
some  salvage  out  of  her  brass.' 

"Two-seventy-hve's  my  bottom  hg- 
ure.  There's  a  fellow  from  Pekin 
wants  her  for  three  hundred,  and  he's 
coming  tomorrow.  She's  got  copper 
paint  on  her  bottom." 

"Yes,  and  that's  about  all  the  1)ottom 


but  we  might  get 


"He  had  built  her  in  his  cellar,  and,  owing  to  a  slight 
had  to  jack  the  house  lvo   off  its 


she's  got, 
$225." 


said  Green. 


I'll  give  you 


Done,",  said  the  man  with  paralyz- 


mg  swiftness. 


I've  got  a  blank  bill  of 


sale  right  here." 

Wq  watched  proceedings  somewhat 
dazed  and  made  out  the  check  as  Green 
ordered.  Then  we  shook  hands  over 
the  bargain,  and  after  he  had  left  we 
took  Green  by  the  throat  and  asked 
him  why  he  had  bought  a  prehistoric 
death  trap  for  us?" 

"She's  a  peach  of  a  boat,"  said  Green, 
joyfully.  "She's  worth  $400  at  the 
least." 

"But  she  leaks,  and  her  engine's  no 
good,  and  she's  got  no  bottom  !''  I  ob- 
jected. 

"Shucks,"  said  Green.  "She's  the 
l)e^t  bargain  on  the  river.  liut  if  you'd 
])elieved  all  he  said  you'd  have  had  to 
pay  $500." 

Gradually  (ireen's  method  dawned 
on  us  and  we  were  properly  jubilant. 
"We've  got  $75  left  to  run  her  on  this 
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inadvertence  in  failing  to  make  the  boat  flexible,  he 
foundations  in  order  to  get  her  out." 

summer/'  I  declared  joyfully.  "We 
intended  to  spend  $300  on  that  boat." 

"So  you  will,"  said  Green  menac- 
ingly. "That's  just  about  what  she 
will  cost  you." 

Later  we  found  that  he  came  within 
five  dollars  of  the  truth.  For  when  we 
went  to  get  the  boat  we  found  that  the 
owner  had  artfully  removed  such 
things  as  had  not  been  mentioned  in 
the  bargaining,  including  all  the  tools, 
the  acetylene  tank,  the  batteries,  the 
anchor,  the  side  lights  and  the  life 
preservers — and  also  that  the  boat  had 
no  propeller,  and  that  the  timer  was  a 
broken  reed.  But  aside  from  that  she 
was  a  very  good  boat  and  we  enjoyed 
her  frabjously. 

It  is  astounding  how  much  boat  can 
()Ccasionally  be  bought  for  a  little 
money.  Later  on,  my  partner  and  I 
bought  a  30-ft.  cabin  boat  with  a  good, 
heavy-duty  8-hp.  engine  in  it,  magneto, 
storage  batteries  and  kitchen  outfit 
for  $200.     The  builder  had  put  oak 


frames  and  brass  screws  all 
through  it,  and  had  built  it  to 
ram  battleships.  But  she  was 
not  malaria  proof,  so  he  sold 
her  to  a  friend  for  $600.  This 
friend,  who  was  eminently 
fitted  for  buying  old  masters 
and  costly  books,  tried  all  one 
summer  to  make  the  engine 
run  with  a  disconnected  wire, 
and  will  not,  even  now,  allow 
us  to  mention  the  boat  in  his 
presence.  We  have  since  run 
the  boat  upward  of  1,.")00 
miles  during  two  seasons,  at 
a  total  cost  for  repairs,  dock- 
age, improvements,  and  gaso- 
line, of  $300. 

That  Avorks  out  at  the  rate 
of  20  cents  a  mile,  which  is  not 
exactly  cheap  traveling.  But 
there  is  one  comfort.    You  can 
travel  all  day  in  a  boat  of  this 
sort  and  not  use  up  more  than 
60  miles  of  the  1,500— and  by 
the  time  you  have  towed  the 
1)oat  in  from  her  anchorage, 
have  made  necessary  repairs, 
have  coaxed  the  engine  out  of 
the  dumps,  and  have  run  five 
joyous,  sea-splashed  miles,  you  have 
put  in  a  very  pleasant  afternoon  for 
two,  or  four  or  six  people — which  is 
cheaper  than  going  to  vaudeville  or 
baseball.    We  always  figure  on  four 
miles  for  each  gallon  of  gasoline — it 
takes  more  power  to  plow  through 
water  than  to  run  over  land — and  on 
long  trips  we  allow  our  guests  to  pay 
for  the  gasoline,  and  also  to  carry  it 
down  to  the  river  from  the  supply  sta- 
tions.   It  gives  them  a  sense  of  respon- 
sibility and  personal   interest  and  is 
really  a  favor  to  them. 

The  cheapness  of  second-hand  boats, 
however,  is  only  equaled  1)y  the  hide- 
ous cost  of  engine  repairs.  I  have 
learned  to  look  at  engine  experts  with 
fear  and  to  shudder  apprehensively 
whenever  my  engine  develops  any  af- 
fection which  may  call  for  an  opera- 
tion. A  year  ago  we  wanted  to  have 
the  bearings  of  the  Siwash  engine 
overhauled.  The  proprietor  of  a  ma- 
chine shop  came  up  with  a  helper  and 
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a  horse  and  wagon — each  separate  item 
of  the  above  drawing  80  cents  an  hour 
— and  took  the  engine  away  to  his 
lair.  We  tried  several  times  to  rescue 
it,  but  unsuccessfully.  It  had  been 
dismembered  and  for  a  month  it  lay 
around  the  machine  shop  in  fragments, 
while  at  odd  times,  when  business  was 
slack,  the  proprietor,  or  his  assistant, 
or  the  drayman,  or  the  delivery  boy 
would  go  and  do  $1.60,  or  $2.40,  or 
$4.80,  or  $6.40  worth  of  work  on  it. 
When  it  came  back  the  bearings  had 
been  tightened,  the  flywheel  loosened, 
the  spark  plugs  polished,  the  crank- 
draw  filed,  the  piston  rings  replaced, 
the  gasoline  connection  lost,  and  the 
timer  manicured.  The  bill  was  $43.20 
and  when  the  thing  refused  to  run  the 
proprietor  declined  to  come  up  and 


COMPULSORY  DATING  OF 
AUTOMOBILE  TIRES 

Bills  have  l)een  passed,  or  are  pend- 
ing, in  several  of  the  state  legislatures, 
notably  those  of  Minnesota,  Georgia 
and  New  York,  to  make  the  dating  of 
automobile  tires  compulsory.  The  prin- 
cipal clause  of  the  New  York  bill  re- 
quires that  "no  person  or  corporation 
shall  manufacture,  sell,  offer,  or  ex- 
pose for  sale  a  tire  for  use  on  a  motor 
vehicle,  unless  the  date  when  such  tire 
was  manufactured  shall  be  impressed 
or  f)randed  upon  the  material  whereof 


look  at  the  corpse  for  less  than  60 
cents  an  hour.  He  knocked  off  the 
20  cents  as  a  concession  to  old  cus- 
tomers. 

Since  then  we  have  made  our  own 
repairs  and  we  have  adhered  rigidly 
to  one  rule.  We  do  not  repair  the  en- 
gine as  long  as  it  will  run.  W^hen  it 
ceases  to  run  and  makes  funny  noises 
in  its  abdomen,  and  spits  blue  smoke 
and  flames  at  us,  and  finally  becomes 
cold  and  dead  and  limp  in  the  crank- 
shaft, we  reluctantly  hold  a  post-mor- 
tem and  allow  an  expert  to  enter  the 
boat,  under  heavy  guard,  and  with  the 
threat  that  if  he  attempts  to  repair  the 
water  line,  and  the  horizon,  and  the 
flag  staff,  over  and  above  the  specified 
job,  death  on  the  spot  shall  be  his 
portion. 


such  tire  is  constructed,  or  otherwise 
indicated  by  label  securely  attached 
thereto.  Every  person  or  corporation 
A'iolating  this  section  shall  be  liable  to 
a  penalty  of  $50  for  each  violation." 

An  amendment  tacked  onto  the  bill, 
however,  made  the  bill  a  joke,  accord- 
ing to  some  critics.  This  amendment 
relieves  the  manufacturer  from  any 
responsibility  for  the  dating  of  the 
tires  and  places  it  upon  the  retail 
dealer,  who  has  no  means  of  knowing 
the  date  of  manufacture.  This  amend- 
ment also  allows  the  dealer  to  apply 
the  date  with  a  rubber  stamp. 


OdmmenT^'>  Review  I 


A  FTER  long  deliberation  and  much  experimenting  England  has  finally 
acknowledged  the  necessity  of  the  aeroplane  in  modern  warfare,  and  has 
placed  its  seal  of  approval  thereon  with  an  initial  order  for  60  machines.  This 
number  will  be  increased  to  100  just  as  soon  as  a  sufficient 
number  of  sky  pilots  can  be  trained  to  navigate  them.  To 
fully  appreciate  the  importance  which  this  arm  of  the  service 
has  already  attained  one  must  note  the  appropriations  for  the 
current  year,  by  the  three  great  continental  powers.  France 
will  spend  $6,250,000 — a  sum  sufficient  to  build  a  very  fair 
warship;  Germany,  $3,500,000;  and  Britain,  $1,500,000.  A 
total  for  three  countries  of  $11,250,000,  thus  illustrating  the  increasing  and 
high  cost  of  military  living. 

i=iai=] 

THE  floods  which  have  swept  down  the  thousand  and  more  miles  of 
Mississippi  Valley  this  year  have  been  unusual  because  of  the  more  than 
ordinary  loss  of  life  and  property.  Each  year,  with  patient  regularity,  about  so 
many  thousand  settlers  along  the  great  watercourse  leave 
their  homes  and  betake  themselves  and  families  and  live  stock 
to  points  of  land  above  normal  high  water.  When  the  flood 
has  passed  they  return  to  water-soaked  homes,  in  good  con- 
dition to  contract  the  various  types  of  sickness  which  always 
follow  in  the  wake  of  an  overflow.  Even  such  a  deluge  as  the 
long-to-be-remembered  one  of  1912  fails  to  dislodge  any 
considerable  number.  Man  has  much  of  the  habit  of  the  wild  animal  in  this 
respect,  as  shown  in  hamlets  and  towns  rebuilt  where  the  avalanche,  flood, 
eruption,  tidal  wave  and  other  convulsions  of  nature  have  blotted  out  existence. 
And  in  all  these  instances  there  is  little  or  nothing  the  immediate  sufferer  can 
do  to  prevent  a  recurrence. 

Of  the  disasters  mentioned,  the  flood  alone  is  capable  of  prevention,  and 
the  remedy  lies  not  where  the  flood  is  found,  but  back  at  its  many  sources. 
The  undertaking  in  the  case  of  the  Mississippi  is  so  vast  that  prevention  is  not 
likely  to  be  attained  for  many  years,  though  eventually  it  doubtless  will,  through 
an  economic  condition.  If  a  sufficient  number  of  controllable  tributaries  should 
be  dammed  to  hold  back  one-half  or  even  one-third  of  the  water  released 
each  spring,  it  would  not  be  difficult  to  handle  the  volume  flowing  via  the 
Mississippi  with  comparative  safety.  The  cost  of  this  control  would  run  into 
vast  sums,  and  therefore  can  be  accomplished  but  slowly.  If,  however,  the 
entrained  waters  were  released  through  turbines  and  thus  made  to  produce 
power,  and  the  same  water  used  over  and  over  again,  a  sufficiently  large  revenue 
might  result  to  meet,  or  nearly  so,  the  interest  on  the  cost  of  such  construe- 
tion.  And  if  this  direct  revenue  could  be  supplemented  by  a  part  of  the  saving 
from  what  would  otherwise  be  a  large  loss,  the  sum  total  should  make  the 
undertaking  at  least  self-supporting.  Obviously  the  plan  could  only  be  effec- 
tively worked  through  Federal  control  with  the  cooperation  of  the  several  states 
involved;  but  with  the  Panama  Canal  as  an  example,  the  project  Is  far  from 
impossible  or  impracticable.  Perhaps  the  idea  also  contains  a  suggestion  as  to 
what  to  do  with  our  convicts.  In  work  of  this  nature  they  could  be  massed 
and  kept  employed  for  months  or  years  in  one  place,  under  conditions  which 
would  be  alike  favorable  to  the  State  and  to  the  prisoners. 


Aeroplanes 
Come 
High 


Turn 
Waste 
into 
Wealth 
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Bill  to 
Bombard 
'Bergs 


A BILL  was  introduced  in  Congress  the  other  day  which  confirms  the 
growing  belief  that  what  this  country  needs  in  its  legislative  halls  is  fewer 
politicians  and  more  men  of  practical  business  experience.  The  bill  referred 
to  is  for  the  appropriation  of  One  Hundred  Thousand  Dollars 
with  which  the  Secretary  of  the  Navy  is  to  "ascertain  whether 
the  target  practice  of  warships  and"  the  use  of  explosives 
dropped  from  airships"  may  supply  a  means  of  destroying 
icebergs.  Even  the  freshest  recruit  on  board  ship  might 
reasonably  be  expected  to  hit  the  April  ice  field  which  was 
reported  to  be  12  miles  wide  and  65  miles  long;  but  with 
such  a  target  as  that  the  best  gunners  and  the  heaviest  shot  could  effect  about 
as  much  damage  as  a  small  boy  with  a  bean  blower.  However  the  bill  to 
bombard  'bergs  had  not  advanced  to  the  point  of  burning  powder  when  these 
lines  were  written. 

[=]□:=] 

THE  report  of  the  Senate  Committee  on  the  "Titanic  "  disaster  is  satisfying 
to  our  own  people.  It  should  cause  those  British  journals  which  have 
sought  to  pour  ridicule  upon  the  investigation,  and  especially  upon  Chairman 
Senator  Smith,  to  realize  how  childishly  they  have  acted. 
The  report  does  not  hesitate  to  place  prime  responsibility 
where  it  belongs — upon  the  unfortunate  Captain  Smith — 
but  does  it  in  no  resentful  or  carping  manner.  The  tenor  of 
the  report  is  to  so  present  facts,  based  on  undisputed  testi- 
mony, that  hereafter  the  passenger  on  Atlantic  liners  shall 
be  safeguarded  to  the  fullest  extent  possible. 
The  British  investigation,  which  is  still  in  progress,  started  out  with  the 
evident  intention  to  minimize  responsibility  and  to  whitewash  the  management, 
officers  and  crew.  The  results  of  the  investigation  on  this  side  had,  however, 
been  published  in  England,  and  public  opinion  so  strongly  insisted  on  having 
the  truth  that  after  a  few  days  of  nibbling  at  the  edges,  the  court  ventured  on 
fairly  thorough  work.  It  is  evident,  however,  that  in  the  absence  of  public 
information,  made  possible  only  by  our  Senate  investigation,  the  full  measure 
of  incompetence,  unpreparedness,  and  utter  disregard  of  the  rudimental  laws 
of  safety  would  never  have  been  revealed. 

The  insults  heaped  upon  Senator  Smith  by  the  British  press  serve  but  to 
emphasize  the  service  he  has  done  humanity  in  exposing  conditions  little 
dreamed  of,  and  which,  now  known,  will  result  in  great  reforms. 


Senate 
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Report 


[=]□[=] 


'T'^HE  inestimable  service  which  the  wireless  rendered  in  the  rescue  of  the 
J-  "Titanic"  survivors  is  alone  sufficient  to  immortalize  the  name  of 
Marconi;  in  the  confusion  and  excitement  of  events  the  daily  press  paid  scant 
praise  to  the  great  inventor,  who  already  has  saved  nearly 
5,000  lives.  It  is  very  apparent,  however,  that  the  continued 
employment  of  beardless  youths  in  the  wireless  station  of 
passenger  liners  must  cease.  Positions  involving  so  momen- 
tous responsibilities  are  not  in  the  nature  of  things  fully  realized 
by  boys  in  their  teens.  This  is  one  of  the  reforms  interna- 
tional conference  must  secure,  and  should  require  not  only 


Wireless 
Needs 
Men 
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examination  as  to  wireless  ability,  but  even  more  as  to  fitness  of  operators. 
That  the  mere  sending  or  receiving  of  wireless  is  anything  but  difficult  is 
attested  by  the  thousands  of  grammar  and  high-school  boys  who  are  already 
operating  for  pleasure,  but  the  qualities  of  mature  judgment  and  endurance 
are  a  prime  necessity.  Moreover,  a  reasonable  number  of  Atlantic  steamers 
should,  when  crossing,  be  required  to  maintain  unbroken  attendance  in  the 
"spark  house,"  not  for  their  own  advantage,  but  to  provide  for  the  receiving 
of  distress  messages  from  other  vessels. 

If  governments  should  now  impose  upon  ship  stations  conditions  which 
seem  onerous  to  steamship  companies,  the  penalty  is  not  undeserved.  Here- 
after it  must  be  impossible  for  even  the  president  of  a  steamship  line  to 
absolutely  throttle  the  voice  of  wireless.  Imagine  a  city  of  2,500  souls  swept 
with  sudden  disaster,  with  1 ,800  residents  dead  or  dying,  and  the  mayor  of 
the  town  or  the  president  of  the  telegraph  company  controlling  the  one  telegraph 
wire  and  withholding  all  details  for  four  days  1 

Since  the  above  lines  were  written  the  Senate  of  the  United  States 
passed  a  bill,  without  discussion  and  without  one  dissenting  vote,  requiring 
two  or  more  wireless  operators  on  every  vessel  carrying  100  or  more  persons 
—  crew  or  passengers — landing  at  our  ports.  One  operator  to  be  always  on 
duty,  night  or  day.  Other  countries  will  doubtless  soon  enforce  the  same 
requirement. 


A  ND  while  at-sea  stations  are  being  reorganized  on  a  better  basis,  the 
question  of  auxiliary  power  to  operate  the  wireless  should  not  be  over- 
looked. In  the  case  in  mind  fhe  electric  plant  was  successfully  operated  up 
to  the  last  moment.  Had  the  ship  swung  on  to  the  iceberg 
a  second  or  two  later  than  she  did,  the  engine  room  instead 
of  the  forward  compartments  would  have  been  flooded, 
immediately  extinguishing  all  the  lights  and  hushing  the 
voice  of  the  wireless.  It  may  be  recalled  that  this  danger 
to  the  ship's  station  was  commented  on  in  these  pages  two 
years  ago,  at  which  time  it  was  urged  that  an  independent 
gas-engine  power  be  provided  on  the  upper  deck  in  order  to  secure  telegraphic 
communication  to  the  very  last  instant.  That  this  equipment  will  hereafter 
be  secured  seems  likely,  either  by  law,  or  voluntarily,  as  in  the  case  of  the 
"  Megantic  ■'  now  building.. 


Auxiliary 
Wireless 
Power 


A  1  rHlLE  on  fhe  subject  of  wireless  it  is  interesting  to  note  the  progess  being 
^  V  made  to  extend  the  inter-continental  service.  Our  own  government 
through  the  Navy  Department  is  already  constructing  the  longest  chain  of 
wireless  stations  in  existence.  This  system  will  permit 
Washington  to  communicate  with  our  own  stations  in  Alaska, 
the  Panama  Canal  Zone,  San  Francisco,  Pearl  Harbor, 
Hawaii ;  Tutuila  Island,  in  the  Samoas ;  and  Guam,  and  Luzon, 
in  the  Philippine  Islands.  Each  of  these  stations  is  to  have 
a  sending  radius  of  at  least  3,000  miles. 

For  commercial  service  the  Marconi  Company  have 
planned  a  series  of  stations  which  will  entirely  encircle  the  globe  ;  and  the 
work  of  construction  will  be  begun  in  the  near  future.    An  American  steam- 
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the 
Public 


ship  company  has  also  announced  its  intention  to  proceed  at  once  with  the 
erection  of  three  tower  stations  which  will  connect  our  Gulf  coast  with  South 
America,  thus  furnishing  communication  with  land  stations  there,  for  the  first 
time.  In  a  few  years  all  the  continents  and  the  more  important  islands  of  the 
sea  will  be  linked  with  an  invisible  network  of  communication.  What  a  story 
of  scientific  and  mechanical  progress  has  been  written  from  the  days  of  the 
Spaniard  Salva,  who  in  1795  dreamed  of  a  submarine  telegraph,  to  those  of 
Morse  in  1866,  and  now  to  the  realization  of  a  world-wide  wireless  system  1 

[=]□[=] 

A CERTAIN  new  depot,  recently  completed  in  Chicago,  is  a  wonderful 
exemplification  of  painstaking  study  to  provide  the  traveling  public  with 
every  possible  convenience.  Roomy  elevators  toss  the  passengers  swiftly 
from  street  to  train  floor,  bureaus  of  information  supply  an 
endless  fund  of  knowledge,  electric  lights  on  stairway  landings 
prevent  stumbling,  and  of  course  restaurants,  telephones, 
telegraphs,  cabs,  drug  store,  news  stands  and  the  like  are 
convenient  and  ample.  Even  the  large  space  set  apart  for 
immigrant  passengers  traveling  second  class  must  appear  like 
a  palace  to  these  people,  with  its  white  tiling  everywhere, 
and  rest  rooms,  restaurant,  baths,  laundry,  hospital,  and,  in  fact,  no  reasonable 
want  unprovided. 

But  the  thing  which  most  impressed  me  was  not  the  magnificence  of 
the  building  which  cost  a  lot  of  millions,  nor  the  beautiful  marble,  nor  the 
high  arched  waiting  room.  It  was  a  plain  mahogany  box,  fastened  to  the 
wall  where  everyone  who  goes  in  or  out  can  see  it.  And  on  this  box  are 
the  significant  words: 

"TO  PLEASE  THE  PUBLIC 
Drop  your  suggestions  in  this  box." 
Having  supplied  everything  that  the  best  engineers  and  builders  in 
America  and  Europe  could  suggest,  or  money  can  buy,  there  is  provided  this 
simple,  dignified  invitation  to  its  millions  of  travelers  each  year,  this  last 
word  of  invitation  to  suggest  some  improvement  unthought  of  by  its  own 
officers  and  employes. 

What  a  contrast  the  little  mahogany  box  of  today  offers  to  the  expressed 
policy  of  the  greatest  railroad  owner  of  40  years  ago,  who  said,  "The  Public 
be  


Well,  you  know  what. 


H.  H.  WINDSOR 


Business  men  of  Honolulu,  Hawaii,  are  preparing  to  build  a  modern  hotel  on  the  reef  off  Diamond 
Head,  where  the  naval  station  is  located.  The  most  interesting  feature  of  the  hotel  will  be  a  glass-walled 
shaft  which  will  extend  down  into  the  sea,  allowing  the  guests  to  descend  and  observe  the  wonderful 
sea  life  in  that  locality. 
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AN  UMBRELLA  CARRIER 

An  ingenious  carrier  for  unbrellas 
and  parasols,  designed  to  prevent  the 
loss  of  this  often  forgotten  article,  has 
been  invented  by  an 
English  woman.  It 
is  a  hanger  made  of 
cord  designed  to 
be  passed  around  one 
s  h  o  u  1  d  er,  and  the 
umbrella  or  parasol 
is  hung  from  it  in 
somewhat  the  same 
manner  as  a  sword. 


A  RESOURCEFUL 
"ENGINEER" 

The  following 
story  has  been  taken 
from  Electrical  En- 
gineering, and  is  said 
to  have  been  sent  by 
a    correspondent  in 
Australia:    There  is 
a  little  town  of  2,000 
people,  away  back  in 
the  bush  of  New 
,  South  Wales, 
which    can  boast 
of   an  antiquated 
electric-light  sta- 
tion, under  the  charge  of  a  ''chief  elec- 
trical engineer,"  appointed  by  the  al- 
dermen of  the  district,  and  simultane- 


ously performing  the  duties  of  stoker, 
wireman,  and  engine  driver.  He  is 
also  the  leading  and  only  electrical 
contractor  in  the  town,  and  for  some 
years  past  has  reaped  a  very  hand- 
some income  by  selling  metal-filament 
lamps  to  the  farmers  and  other  con- 
sumers at  about  6s.  each. 

It  happened  not  long  ago  that  one  of 
the  farmers  came  to  town,  and  was 
very  much  struck  at  the  ridiculously 
low  price  for  which  he  could  obtain 
metal-filament  lamps  in  the  city,  and 
on  his  advice  the  enterprising  concern 
from  which  he  obtained  his  lamps  sent 
a  traveler  up  to  his  town,  and,  in  the 
absence  of  the  previously  mentioned 
"chief  electrical  engineer,"  disposed  of 
some  few  hundred  lamps  at  the  ordi- 
nary selling  price. 

When  our  friend  returned  to  his  of- 
ficial duties,  he  realized  that  the  sale 
of  his  expensive  lamps  had  been  con- 
siderably handicapped.  But  he  was 
previously  a  marine  engineer,  and  we 
all  know  that  marine  engineers  are  not 
to  be  easily  cornered.  The  same  even- 
ing, therefore,  he  thought  it  advisable 
to  boost  up  his  voltage,  until  every 
lamp  in  the  town  popped  off.  The  next 
morning  he  took  a  push  cart  around 
town  he  avily  laden  with  his  own 
lamps,  and  told  the  poor  farmers  that 
if  they  would  speculate  on  these  infe- 
rior cheap  German  lamps  they  would 
have  to  stand  the  consequences. 


SNAIL  WALKS  SAFELY  OVER 
RAZOR'S  EDGE 

That  snails  can  pass  over  such  sharp 
implements  as  a  razor's  edge  without 
the  slightest  harm  has  been  demon- 


A  Snail  Crawling  Over  the  Sharp  Edge  of  a  Razor 
Without  Cutting  Itself 


strated  by  a  French  scientist  in  the 
course  of  his  study  of  these  creatures, 
which  are  so  well  equipped  for  travel 
that  they  can  move  over  surfaces 
exceptionally  dangerous  to  seemingly 
better  protected  animals. 

The  snail  walks  with  the  whole  under 
surface  of  its  body,  and  is  provided 
with  means  to  lubricate  the  road  on 
which  it  travels.  A  peculiarly  com- 
plex system  of  muscles  enables  it  to 
cling  in  any  position  to  the  smoothest 
objects.  In  lifting  itself  over  the 
razor's  edge  it  clings  with  the  hind  part 
of  its  walking  surface  to  one  side  of 
the  blade,  and  extends  the  fore  part 
and  bends  it  down  onto  the  other  side 
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without  touching  the  edge,  thus  ac- 
complishing without  harm  what  would 
naturally  seem  impossible. 


CONCRETE    ARCHES  FORM 
BASE  FOR  TOMBSTONES 

An  unusual  and  interesting  applica- 
tion of  concrete  has  been  adopted  in 
the  old  cemetery  at  Portsmouth,  N.  H., 
to  make  a  marshy  section  of  ground 
available  for  graves.  A  section  of  the 
eastern  edge  of  the  cemetery,  which  is 
not  far  from  a  salt  marsh  that 
stretches  in  from  the  sea,  was  recently 
purchased  by  the  trustees  of  the  Home 
for  the  Aged.  This  land  had  long  been 
considered  too  low  and  wet  for  burial 
purposes,  but  the  trustees  made  it 
available  by  sinking  concrete  columns 
to  bedrock  and  resting  concrete 
arches  upon  them,  there  being  nine 
rows,  and  nine  arches  to  each  row.  At 
the  lowest  point  of  the  slope  the  arches 
rose  to  a  height  of  6  ft.  above  the  sur- 


Rows  of  Concrete  Arches  Erected  in  Low  Ground  of 
an  Old  Cemetery  at  Portsmouth,  N.  H.,  as  Grave- 
stone Foundations 

face,  requiring  a  considerable  earth  fill 
to  raise  the  ground  level  to  a  height  of 
6  in.  above  the  rows  of  arches.  The 
arches  will  be  used  as  foundations 
upon  which  the  gravestones  will  rest 
as  needed,  and  it  is  calculated  that  the 
foundations  so  constructed  are  of  suf- 
ficient depth  and  weight  to  withstand 
upheaval  by  the  frost. 


THE   MOTOR  CAR  AS  A  COW  PONY 


Probably     the     most  remarkable 
demonstration  of  an  automobile  to  a 
prospective  purchaser  of  the  machine 
was  made  by  Gordon 
Kelly,  a  Los  Angeles 
motor  enthusiast,  to  a 
Southern  California 
ranch  owner.    The  lat- 
ter was   interested  in 
cars,    and    Mr.  Kelly 
took    one    out   to  his 


ranch  to  show  what  it  could  do.  While 
driving  it  over  the  land,  the  rancher 
suddenly  noticed  that  one  of  his 
half-wild  cows  had 
strayed  from  the  herd  and 
was  making  for  the  hills. 
None  of  the  cowboys 
happened  to  be  in  sight 
and  the  owner,  Mr.  A.  V. 
Jones,  was  annoyed  at 
seeing  his  animal  escape. 


The  Automo- 
bile as  a  Steed 
for  theCowboy: 
Roping  a  Cow 
from  theFrontSeat 
of  the  Machine 
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The  motor  salesman  was  equal  to  the 
emergency.  will  help  you  get  that 
cow,"  he  said,  *'if  you  will  handle  the 
rope."  As  Jones  was  a  lariat  expert, 
and  happened  to  have  a  coil  of  rope  in 
the  car,  he  agreed.  The  automobile 
was  speeded  up  and  bumped  over  the 
rough  ground  at  a  pace  too  great  for 
any  wild  cow.  The  animal  was  over- 
taken,»  and  Jones  whirled  his  noose  in 
true  cowboy  style,  catching  the  crea- 
ture by  the  neck.  Mr.  Kelly,  at  the 
wheel,  did  his  part  like  a  veteran  cow- 
puncher  and  brought  the  car  around  at 
the  proper  moment  to  throw  the  ani- 
mal, which,  once  subdued,  returned 
quietly  to  the  herd. 

Naturally  the  rancher  was  delighted 
at  this  exhibition  of  the  car's  adapt- 
ability to  ranch  life,  and  promptly 
made  out  his  check,  thus  becoming  the 
owner  of  the  first  ''gasoline  broncho" 
on  record. 


TIGER'S  HEAD  OUTLINED  IN 
CIRCASSIAN  WALNUT 

A  piece  of  Circassian  walnut  veneer, 
the  natural  markings  of  which  showed 
one-half  of  a  tiger's  head,  was  recently 
discovered  in  a  New  York  veneer 
plant.   A  long  search  was  made  to  find 


A  Tiger's  Head  in  the  Natural  Markings  of  Circassian 
Walnut  Veneer 


the  duplicate,  but  only  a  near  duplicate 
of  the  perfectly  symmetrical  veneer 
could  be  found.  The  two  pieces  were 
mounted  as  shown  and  placed  in  a 
window.  It  has  attracted  much  atten- 
tion as  a  freak  of  nature,  and  an  offer 
was  made  for  it  by  a  man  who  intended 
presenting  it  to  Tammany  Hall. 


NEW  TYPE  OF  BLOCK  SIGNAL 
FOR  COLD  WEATHER 

During  last  winter  the  various  rail- 
roads experienced  considerable  diffi- 
culty in  operating  their  block  signals 
with  any  degree  of  accuracy,  on  ac- 
count of  the  accumulations  of  ice  and 
frost  on  the  signal  lamps.  An  inter- 
urban  electric  railway  company,  oper- 
ating in  northern  Ohio,  claims  to  have 
overcome  the  difficulty  and  solved  the 
problem  of  operating  block  systems  in 
cold  weather  by  the  use  of  a  new  type 
of  signal. 

This  new  signal  is  arranged  to  be 
lighted  by  a  25-watt  tungsten  lamp, 
which  in  this  particular  case  was  sup- 
plied with  electrical  energy  from  the 
trolley  wire,  a  suitable  resistance  being 
connected  in  series  with  it.  The 
switch-controlling  mechanism  is  oper- 
ated by  a  small  motor,  which  also  de- 
rives its  energy  from  the  trolley  wire, 
and  is  so  designed  that  it  will  operate 
safely  through  a  wide  variation  of  line 
pressures.  The  heat  generated  in  the 
lamp  and  the  resistance  in  series  with 
it,  are  ample  to  prevent  the  accumula- 
tion of  ice  on  the  lenses  of  the  lamp  and 
the  switch-operating  mechanism.  Of 
course,  in  the  case  of  a  steam  road,  it 
would  be  necessary  to  install  batteries 
of  considerable  capacity  at  different 
points  along  the  road  to  supply  energy 
to  the  lamp  ;  and  to  provide  sufficient 
resistance  to  bring  about  the  desired 
results. 


CAccording  to  the  law,  as  decided  by 
the  courts,  an  oil  company  can  post  a 
location  notice  on  a  tombstone  in  Cal- 
ifornia, and  sink  an  oil  well  within  20 
ft.  of  the  graves,  even  though  the  land 
be  held  under  a  federal  patent. 
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FAMOUS    SAINT    MARK'S    CAMPANILE  RESTORED 


The  famous  Campanile  of 
St.  Mark's,  Venice,  which 
fell  to  the  ground  in  1902, 
crushing  with  it  the  Sanso- 
vine  Loggia,  is  now  restored 
after  10  years  of  work.  The 
new  Campanile  is  in  every 
detail  of  appearance  like  the 
old,  but  is  constructed  in 
the  light  of  modern  science 
and  possibly  with  more  en- 
during skill. 

The  old  Campanile  di  San 
Marco,  like  others  of  its  kind, 
was  the  work  of  many  gen- 
erations, having  been  started 
in  the  year  888,  added  to  in 
948  and  1148,  and  completed 
to  the  platform  in  IITO.  Its 
foundation  was  a  rectangu- 
lar base  of  Istrian  stone, 
and  its  brick  walls  tapered 
gently  up  to  a  height  of  200 
ft.,  in  a  series  of  eight  stories 
pierced  with  windows. 
Above  the  platform  rose  an 
open  loggia  of  marble,  50  ft. 
high,  being  the  actual  bel- 
fry, wherein  hung  five 
great  bells  of  bronze. 

The  Famous 
Campanile  of  St. 
Mark's,  Venice, 
as  It  Appeared 
a  Short  Time 
Previous  to  the 
Completion  of 
Its  Restoration 


The  high-pitched  roof  of  the 
belfry  was  surmounted  by 
the  metal  hgure  of  an  angel, 
16  ft.  high,  the  total  height 
thus  being  brought  to  325  ft. 


AN  UNUSUAL  HOTEL 
ANNEX 

An  apartment  hotel  which 
stands  on  the  top  of  a  steep 
hill  in  Los  Angeles  is  to 
have  an  annex,  the  con- 
struction of  which  turns 
ordinary  construction  meth- 
ods tops  y-t  u  r  V  e  y.  The 
present  building  is  four 
stories  high  and  is  reached 
by  steps  winding  up  a  mas- 
sive stone  retaining  wall.  In 
the  addition  of  an  annex  the 
retaining  wall  is  to  be  re- 
moved, a  section  of  the  hill, 
52  ft.  wide  by  40  ft.  in 
depth,  is  to  be  cut  out, 
and  in  the  space  thus  cre- 
ated will  be  erected  a  five- 
story  building  that  will  just 
reach  and  partially  support 
the  second  floor  of  the 
original  building.  From  the 
front  the  completed  struc- 
ture will  present  the  eleva- 
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tion  of  an  eight-story  building,  with 
the  upper  stories  set  back  some  dis- 
tance from  the  cornice  level.  The 
roof  of  the  addition  will  constitute  an 
open  terrace  in  front  of  what  will  be 
the  sixth  story. 


CURIOUS  *'FREAK"  OF 
A  BULLET 

In  shooting  with  a  38-caliber  auto- 
matic revolver  at  a  target  made  of  a 
block  of  wood,  10  in.  thick,  the  bull's- 
e  y  e  of  which 
was  a  tin  button, 
such  as  is  used 
in  fastening 
tarred  paper  roofing,  one  of  the  marks- 
men succeeded  in  hitting  a  shingle  nail, 
which  was  used  to  fasten  the  button, 
almost  exactly  in  the  center.  Upon 
splitting  the  block  of  wood  to  recover 
the  bullets,  it  was  found  that  the  bullet 
which  hit  the  bull's-eye  had  penetrated 
81/2  in.  into  the  wood,  and,  in  its  course, 
had  enveloped  the  shingle  nail  and 
taken  it  with  it.  The  manner  in  which 
the  bullet  enveloped  the  nail  is  shown 
in  the  illustration. 


WHOLE  CITY  TO  BE  HEATED 
BY  ELECTRICITY 

Plans  are  being  formulated  to  heat 
electrically  the  dwellings  and  business 
houses  of  Stavanger,  in  Norway,  and 
the  officials  of  the  electric  plant  at  that 

place  have  applied  to  the  city  council 


for  permission  to  carry  out  their  pro- 
posed undertaking.  The  population 
of  Stavanger  is  about  30,000  and  there 
are  ample  water-power  facilities  avail- 
able to  develop  at  least  25,000  hp.  for 
electrical  purposes.  As  it  is  planned 
at  present,  no  customer  will  be  allowed 
a  greater  consumption  than  100  hp., 
and  owing  to  the  exceedingly  low  cost 
of  production,  the  price  per  horse- 
power for  one  year  will  be  only  about 
seven  dollars.  The  city  officials  are 
also  considering  the  advisability  of 
heating  the  public  buildings  by  means 
of  electricitv- 


TY  COBB  TWICE;  A  UNIQUE 
PHOTOGRAPH 

The  photograph  of  the  Detroit 
Tigers  here  reproduced  has  created 
much  comment,  in  that  Ty  Cobb,  con- 
sidered one  of  the  greatest,  if  not  the 
greatest  baseball  player  in  the  world 
today,  appears  twice.  The  way  in 
which  he  succeeded  in  appearing  twice, 
however,  is  a  very  simple  matter.  The 
camera  used  to  take  the  picture  was 
of  the  panorama  type,  which  was  made 
to  revolve  slowly  from  left  to  right, 
exposing  but  a  small  portion  of  the 
film  at  a  time.  Cobb  stood  third  from 
the  left  end  of  the  line  of  players  shown 
in  the  illustration  when  the  camera 
started  and  as  soon  as  the  lens  had 
passed  him  he  sprinted  around  back  of 
the  camera  and  was  standing  at  the 


Copyright,  1912,  Daines  &  Co.,  Detroit 


A  Unique  Photograph  of  the  Detroit  Baseball  Team 
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The  Epsom  Race;  after  a   Painting  by  Gericault 


right  of  the  line  before  the  camera 
reached  the  end  of  the  picture. 

Some  of  the  baseball  fans  surmise 
that  he  did  not  like  the  serious  expres- 
sion of  his  face  when  the  camera  first 
caught  him  and  sprinted  around  to  the 
other  end  to  get  his  smile  into  the  pic- 
ture. Others  remark  that  he  is  most  of 
the  team  an3'way  and  in  full  justice 
might  have  been  taken  four  or  five 
times  instead  of  onlv  twice. 


be  denied  that  this  painting  conveys 
an  impression  of  speed,  yet  there  is 
not  one  attitude  of  the  horse  as  shown 


MOTION  IN  ART  AND  IN 
REALITY 

How  far  the  means  of  visualizing 
swift  motion  usually  adopted  ^hy 
painters  differs  from  the  actual  per- 
formance in  reality  is  well  demon- 
strated in  the  accompanying  illustra- 
tions. One  of  these  is  from  a  paint- 
ing of  the  Epsom  Race,  one  of  the 
famous  annual  racing  classics  of  Eng- 
land, painted  by  Gericault.    It  cannot 


^^^^ 

Motion  Picture  of  a  Gallopi 

by  the  motion  pictures 
where  near  like  that  of 

ng  Horse 

that  is  any- 
any  of  the 

horses  in  the  painting. 

in  Which  Ty  Cobb  Makes  His  Appearance  Twice 
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A  JACKDAW  THAT 

An  unusual  companionship  between 
a  small  boy  and  a  jackdaw  exists  in 


The  Jackdaw  in  His  Master's  Arms 


the  village  of  Upton,  Berkshire,  Eng. 
The  boy  is  Joseph  Butler,  aged  12,  and 


Perched  on  the  Desk  and  Looking  Wise  While  His 
Master  Recites 


GOES  TO  SCHOOL 

the  jackdaw,  which  is  now  two  years 
.old,  and  which  was  found  by  him  after 
falling  from  its  nest  while  young,  is 
never  satisfied  to  let  him  out  of  sight. 
The  bird  is  so  fond  of  the  boy  that  it 
goes  to  school  and  to  church  with  him, 
pecks  other  boys  who  fight  him,  sits 
by  him  at  meals,  and  sets  up  a  mourn- 
ful cawing  when  kept  away  from  him. 
For  over  a  year  now  the  bird  has  gone 
to  school  with  its  young  master,  sit- 
ting quietly  on  his  desk.  The  teacher 
allows  the  bird  in  the  school,  since,  if 
she  kept  it  out,  its  caws  as  it  flut- 
tered around  the  schoolhouse  would 
disturb  the  other  children. 

NETTLE  A  SUBSTITUTE  FOR 
COTTON 

In  the  last  few  years  a  great  many  ex- 
periments have  been  made  on  various 
materials  in  an  effort  to  find  a  suitable 
substitute  for  cotton.  The  most 
promising  plant,  on  account  of  the 
strength  of  its  fiber  and  its  ready 
growth  under  very  adverse  conditions 
together  with  its  large  yield  per  acre, 
is  the  common  nettle,  and  by  a  recently 
invented  method  of  treatment  which 
seems  to  have  solved  the  problem,  it 
now  gives  us  a  fair  substitute  for  cot- 
ton in  many  of  its  uses. 

In  the  new  treatment  the  dried  nettle 
stems  are  first  boiled  for  a  short  time 
in  dilute  soda  lye,  which  loosens  the 
fibers  from  the  woody  stems.  The 
fibers  are  then  separated  from  the 
woody  portions  by  means  of  brushes 
in  a  special  machine  and  subjected  al- 
ternately to  boilings  in  dilute  lye  and 
thorough  washings.  The  resulting 
product  is  a  yellowish  mass  of  fine 
fibers,  which  are  entirely  free  from 
gum  and  may  be  bleached,  combed  and 
spun  into  yarn.  This  yarn  is  claimed 
to  have  the  smoothness  and  softness  of 
flax,  and  a  strength  greater  than  that 
of  hemp ;  may  be  woven  into  damask, 
or  used,  alone  or  in  combination  with 
other  threads,  in  making  ribbons,  uj)- 
holsteries,  and  numerous  other  fabrics. 


By  J.  W.  FOLEY 


T  SLEEP,  and  I  am  still  as  death. 

Inert  and  hurtless  as  a  stone. 
I  wake,  and  in  my  flaming  breath 

Are  rock-bound  temples  overthrown. 
Caress  me,  and  I  lie  as  still 

As  when  the  adder  slumbers  deep; 
But  strike  me,  and  I  rise  to  kill 

Who  wakes  me  from  my  torpid  sleep. 


From  out  my  wakened  throat  a  roar ; 

From  opened  eyes  my  flame-shot  glare ; 
My  arms  hurl  thunderbolts  that  score 

The  steel,  and  toss  them  high  in  air. 
Those  great,  gray  rocks,  like  pebbles  flung 

From  slings;  I  crush  them  at  my  will. 
And  with  a  demon's  angry  tongue 

Exult  my  ruin  —  and  am  still! 


Asleep,  I  have  no  voice  or  will. 

But  strength  that  lies  in  me  unspent. 
Awake,  I  rend  and  maim  and  kill 

"Who  may  not  fly.  By  me  were  rent 
Those  granite  rocks,  that  long  defied 

The  puny  strength  of  man  to  mar, 
I  spake,  and  they  were  brushed  aside 

Like  leaves,  and  split  as  faggots  are. 


My  putty-mass  is  soft  and  sleek 

As  is  the  drowsy  tiger's  paw ; 
But  rouse  me,  and  red  scars  I  wreak 

W^hen  I  unsheathe  my  hidden  claw; 
I  cleave  the  granite,  twist  the  steel. 

And  lay  the  temple  in  debris ; 
I  crush  the  rib  and  smash  the  keel. 

For  ruin  hides,  but  bides  in  me. 


Bind  me  with  manacles  of  steel, 

House  me  in  narrow  walls  of  stone; 
Gird  me  with  granite  thongs,  and  feel 

My  sinews  quiver :  and  the  bone 
And  brawn  of  me  in  fury  lay 

In  wreck  what  prison  walls  may  be. 
I  smite,  I  strike,  I  split,  I  slay — ■ 

And  I  am — as  I  would  be  —  free! 
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Young  English  Miners  Playing  Sand  Billiards  During  the  Recent  Strike 


RAILWAY  SIGNAL  MAN  HAS 
BABOON  ASSISTANT 

Through  an  accident  on  the  Trans- 
vaal Railway  this  man  lost  the  lower 
part  of  both  his  legs,  and  when  he  re- 
covered was  given  a  position  as  signal- 
man. In  order  to  assist  him  in  getting 
about  on  his  truck  he  trained  a  young 
baboon,  who  faithfully  pushes  the 
truck  alone. 


NEW  GAME  FOR  THE 
SEASHORE 

During  the  coal  strike  in  England  a 
number  of  young  South  Shields  min- 
ers, seeking  new  ways  of  amusing 
themselves,  invented  a  new  game,  or, 
at  least,  adapted  an  old  one  to  new 
conditions.  They  leveled  off  a  portion 
of  the  sand  to  represent  a  table  and 
gouged  out  six  or  seven  cups  or  holes 
at  one  end,  each  hole  having  a  differ- 
ent value,  according  to  its  size.  The 
object  of  the  game  is  to  roll  the  ball 
into  one  of  the  holes.  They  called  the 
game  sand  billiards. 


A  Crippled  Signalman  on  the  Transvaal  Railway  and 
His  Baboon  Assistant 


STUDENTS  CONSTRUCT  OUTFIT 
FOR  EXPERIMENTATION 

When  the  board  of  school  directors 
of  Antis  township.  Pa.,  failed  to  realize 
the  importance  of  experimental  work 
in  agriculture  and  physics  in  the  high 
school,  because  the  equipment  was  too 
costly.  Prof.  J.  L.  Zerbe  relied  upon 
the  ability  and  resources  of  his  stu- 
dents. The  students  were  eager  to  as- 
sist. The  boys,  at  recess  and  noon 
periods,  worked  faithfully  for  two 
months  in  the  cellar  making  models, 
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Experimental  Apparatus  and  Case  Made  by  Students  When  School  Authorities  Declined  to  Purchase  Outfit 


other  equipment,  and  a  case  for  the  ex- 
perimental apparatus,  while  the  girls 
prepared  the  delicate  parts  and  did 
most  of  the  intricate  mounting.  The 
case,  when  open,  has  a  working  space 
of  30  by  88  in.  It  contains  a  sink  con- 
nected with  a  reservoir  from  which  the 
water  is  raised  by  a  force  pump.  The 
equipment  is  complete,  being  sufficient 
to  perform  all  experiments  necessary 
for  college-entrance  requirements.  The 
cost  of  the  entire  outfit  did  not  exceed 
twenty  dollars. 


A  "PUSHMOBILE"  AUTOMOBILE 

Two  Philadelphia  boys  have  com- 
bined a  motorcycle  engine  with  a 
''pushmobile"  wagon  and  made  prep- 
arations for  an  endurance  run  to  At- 
lantic City.  The  illustration  shows 
the  little  machine  in  detail.    The  own- 


An  Interesting  Little  Motorcycle  -  Engined  Automobile  Built  by  Two  Philadelphia  Boys 
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ers  claim  a  speed  of  18  miles  an  hour 
without  much  effort  on  the  part  of  the 
little  motor.  The  machine  is  started 
with  a  push.  One  boy  sets  it  going, 
jumps  in,  and  away  they  go. 


AIR-PROPELLER  ALARM 
FOR  AUTOMOBILES 

An  ingenious  propeller-driven  alarm 
bell  for  automobiles  has  made  its  ap- 
pearance in  Paris.  The  shaft  on  which 
the     propeller     is     mounted  passes 


An  Automobile  Alarm  Bell  Rung  by  an  Aerial  Propeller 
Driven  by  the  Resistance  It  Offers  to  the  Rush  of  Air 
Against  a  Running  Car 

through  the  bells  and  has  hammers 
mounted  upon  it  in  such  manner  as  to 
keep  striking  as  the  shaft  revolves. 
The  outfit  is  mounted  on  an  automo- 
bile so  that,  when  the  chauffeur  ope- 
rates the  mechanism  which  releases 
the  shaft,  the  propeller  is  whirled  by 
the  resistance  it  offers  to  the  rush  of 
air.  The  propeller  whirls  and  the  bell 
rings  until  the  chauffeur  operates  the 
mechanism  locking  the  shaft  again. 


TAXICAB  TELEPHONE  SYSTEM 

In  a  great  many  cases,  livery  com- 
panies are  unable  to  use  their  convey- 
ances to  the  best  advantage,  owing  to 
the  fact  that  it  is  impossible  to  com- 
municate with  the  drivers  after  they 
hav^  started  out  with  a  fare.  It  quite 
frequently  happens  that  a  driver  is 
sent  to  some  remote  part  of  the  city 
with  a  fare  and  then  must  return 
empty,  while  another  driver  may  be 
sent  to  a  neighboring  section  for  a 


fare,  and  must  go  out  empty.  If,  how- 
ever, some  means  were  provided  for 
communicating  with  the  first  driver 
he  might  not  need  to  return  empty, 
nor  would,  perhaps,  the  second  driver 
have  to  leave  the  station.  This  would 
result  in  a  considerable  saving  in  what 
is  now  known  as  ''dead"  mileage.  For 
this  reason  a  Pittsburg  taxicab  com- 
pany is  installing  a  telephone  system, 
with  telephone  boxes  placed  at  various 
points  throughout  the  city,  so  that  the 
driver  of  the  taxicab  may  communicate 
with  the  company's  central  office  be- 
fore returning,  in  order  to  ascertain 
whether  another  fare  may  be  picked  up 
on  the  way  back,  thus  eliminating  the 
necessity  of  sending  a  second  machine 
to  the  same  neighborhood. 


STREET-CROSSING  KIOSKS 
FOR  POLICEMEN 

Street  traffic  in  Paris  has  been  con- 
trolled by  policemen  placed  at  crossings 
and  provided  with  whistles,  as  has  be- 
come the  custom  _ 
in  several  of  the 
largest  cities  in 
America,  but  a 
n  e  w  signaling 
system  is  now 
being  tried  out 
which  makes  use 
of  an  orna- 
mental kiosk, 
the  roof  of  which 
is  equipped  with 
s  i  g  n  al  boards. 
These  kiosks, 
which  are  placed 
at  the  crossings, 
are  glass-cov- 
ered, and  the  po- 
liceman takes  his  stand  on  an  eleva- 
tion inside  the  structure,  from  which 
he  has  an  unobstructed  view  of  the 
traffic  ways.  Above  the  roof,  mounted 
on  a  shaft,  is  a  cube-shaped,  box-like 
affair,  painted  white,  which  is  provided 
with  two  wing-like  extensions.  The 
shaft  is  turned  by  a  wheel  inside  the 
kiosk,  and  the  direction  in  which  the 
wings  face  indicates  to  traffic  whether 
to  stop  or  proceed. 
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STATE  COLLEGE  HAS  POULTRY  HOSPITAL 


The  Rhode  Island  Exper- 
i  m  e  n  t  Station  has  estab- 
lished, at  the  poultry  de- 
partment of  the  Rhode  Is- 
land State  College,  the  most 
unusual  institution  for  the 
treatment  of  the  diseases 
of  poultry  yet  establish«ed. 
It    is    called    the  poultry 
''hospital''    and    owes  its 
name  to  the  fact  that  it  is 
primarily  an  institution  for 
the  curing  of  poultry  dis- 
eases, just  as  much  as  our 
own  hospitals  are  for  the 
advancement  of  science  in 
curing  the  human 
ailments.  This 
hospital  consists 
of  a  house  of  mod- 
e  s  t  appearance, 
where  the  patients 
are    treated,  and 
an  extensive  caged 
area  where  the  pa- 
t  i  e  n  t  s   may  be 
turned  out  for  ex- 
ercise   and  sun- 
shine.    This  pro- 
vides for  observa- 
tion  of   the  dis- 
eased inmates  of 
the  institution,  as 


The  Sanitary-Pen  Room  of  the  Poultry  Hospital 


The  Poultry  "Hospital" 
at  the  Rhode  Island 
Experiment  Station 

On  Left  — The  Operating 
•  Room 

nearly  under  nor- 
mal conditions  as 
possible. 

The  hospital 
building  is  a  small 
one-story  building 
and  would  scarce- 
ly attract  the  at- 
tention any  more 
than   the  other 
buildings    of  the 
poultry  plant. 
Yet,  it  is  most  in- 
in   the    uses  to 
which  it  is  put.    It  is  di- 
vided into  four  rooms,  an 
office,  a  laboratory,  an  oper- 
ating room,  and  a  ''patients' 
war  d,"    or  sanitary-pen 
room.     In   the   office  the 
head  of  the  biological  de- 
partment of  the  experiment 
station,  Dr.  Philip  B.  Had- 
ley,  conducts  the  work  of 
the  institution.     Here  the 
data  of  the  diseased  patients 
are  compiled  together  with 
the  results  which  may  be 
valuable  in  combating  the 
diseases  investigated.  The 
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laboratory  is  equipped  with  various 
kinds  of  apparatus  for  the  bacteriolog- 
ical investigations,  and  here  is  where 
all  the  cultures  of  the  diseases  investi- 
gated are  kept  and  experimented  with. 
Of  course,  it  must  be  taken  into  con- 
sideration that  the  work  of  the  institu- 
tion is  more  for  the  prevention  and  cure 
of  diseases  than  for  the  cure  of  the  in- 
dividual fowls  afflicted.  Yet  the  out- 
of-town  patients  are  rather  numerous, 
for  feathered  patients  are  often  sent  to 
the  hospital  to  have  their  ailments  di- 
agnosed. In  this  way  the  institution 
is  of  great  value  to  the  state  and  aids 
in  the  suppression  of  poultry  diseases, 
which  would  otherwise  greatly  handi- 
cap this  most  important  New  England 
industry.  Besides  the  usual  equip- 
ment the  laboratory  is  provided  with 
sterilizers,  and  workbenches  offering 
facilities  which  are  usually  found  only 
in  the  best  bacteriological  workrooms. 
The  operating  room  is  painted  in  white 
enamel  and*  is  well  lighted  for  any  op- 
erations on  or  inoculations  of  the  feath- 
ered patients.  As  in  institutions  for 
humans,  most  of  the  furnishings  are 
finished  in  enamel,  and  the  operating 
tables  are  glass  or  porcelain-topped  in 


order  to  minimize  the  possibility  of 
infection.  A  special  apparatus  has  been 
devised  to  hold  the  fowls  during  the 
operations,,  and  as  anesthetics  are  used, 
the  patients  suffer  little  or  no  pain. 
The  instruments  are  kept  in  a  glass 
case  and  as  carefully  sterilized  as  in 
the  best  city  hospitals,  and  during  op- 
erations the  attendants  are  obliged  to 
wear  the  same  sanitary  cloak  and  ob- 
serve the  same  precautions  as  required 
in  hospitals  for  human  beings. 

In  that  department  which  might  be 
called  the  "ward  room,"  are  a  number 
of  sanitary  pens  where  patients  may 
be  kept.  This  room  is  finished  in  con- 
crete and  has  a  concrete  floor,  making 
it  as  nearly  antiseptic  as  possible.  Here 
suspected  or  innocuous  patients  are 
kept  while  being  investigated  for  dif- 
ferent diseases. 

It  is  believed  that  much  good  may 
accrue  from  the  investigations  con- 
ducted by  this  addition  to  the  station, 
which  is  at  present  the  only  one  of  its 
kind  in  the  United  States,  if  not  in  the 
world.  The  department  is  at  present 
devoting  its  efforts  to  the  discovery  of 
means  by  which  cholera  among  poultry 
may  be  prevented  or  cured. 


RAILWAY    ON    WHICH    CARS    FLOAT    ABOVE  RAILS 


Passenger  coaches  that  float  above 
and  between  guide  rails,  with  nothing 
touching  except  the  brushes  that  con- 
trol the  electrical  current,  is  the  dream 
•of  a  Franco-American  inventor  of 
Mount  Vernon,  York,  who  has 

.succeeded  in  obtairiing  results  with  a 
model  apparatus. 

In  this  apparatus,  the  Foucault  or 
•eddy  currents  induced  in  a  piece  of 
metal  placed  in  an  alternating  mag- 


netic field  are  utilized  to  sustain,  or,  in 
other  words,  to  make  the  car  float  be- 
tween the  guide  rails.  At  frequent 
intervals  upon  the  model  roadbed  are 
placed  large  electromagnets,  so  ar- 
ranged that  an  alternating  current  may 
be  passed  through  them.  Only  those 
magnets  that  are  adjacent  to  the  car 
are  energized,  the  current  being  con- 
trolled by  brushes  attached  to  the  car 
and  making  connection  by  touching  the 


One  of  the  Cylindrical  Model  Cars  in  Position  over  the  Electromagnets 
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The  Roadway,  Showing  the  Single  Line  of  Electromagnets  Directly  Above  Which  the  Car  Floats  and 
is  Drawn  Along,  and  One  of  the  Propelling  Solenoids 

guide  rails.  In  addition  to  making  the 
electric  connection  these  brushes  also 
serve  as  guides  to  keep  the  car  directly 
over  the  electromagnets. 

Two  model  roads  have  been  con- 
structed, one  of  which  has  the  electro- 
magnets in  a  line  directly  in  the  cen- 
ter of  the  roadbed,  while  the  other  has 
two  rows,  running  parallel,  above  and 
between  which  the  car  is  sustained. 
With  the  first-mentioned  type  of  road- 
way the  large  aluminum  plate  which 
plays  such  an  important  part  in  the 
unique  invention  forms  the  base  of  the 
car,  while  in  the  second  type  the  car 
is  provided  with  two  aluminum  plates, 
arranged  one  on  each  side  of  the  car, 
so  that  each  line  of  electromagnets  will 
have  a  plate  directly  above  it.  When 
the  electromagnets  are  energized  by 
an  alternating  current,  the  aluminum 
plate,  or  plates,  are  in  a  strong  alter- 
nating magnetic  field,  which  results  in 
eddy  currents  being  induced  in  the 
plate.  These  eddy  currents  react  upon 
the  magnetic  field  and  produce  the 


This  Illustration  Shows  the  Type  in  Which  a  Double 
Row  of  Electromagnets  is  Utilized.  The  Child  is 
Seated  in  a  Chair  Placed  on  an  18-Foot  Model  Car, 
the  Whole  Being  Suspended  in  the  Air  by  the  Action 
of  the  Electromagnets.  Notice  Space  between  the 
Tops  of  the  Electromagnets  and  the  Aluminum  Plates 
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force  tending  to  raise  and  float  the  car. 
In  addition  to  the  single  or  double 
line  of  electromagnets,  solenoids  are 
located  at  regular  intervals,  the  pur- 
pose of  which  is  to  provide  propulsion 
for  the  car.  As  the  iron  car  ap- 
proaches, these  solenoids  become  ener- 
gized and  draw  it  toward  them,  and 
the  instant  the  car  reaches  a  neutral 
position  within  them,  the  magnetic 
effect  is  reversed,  the  succeeding  sole- 
noids in  the  line  in  turn  exerting  the 
attractive  force. 

The  inventor  of  this  scheme  claims 
that  enormous  velocities  may  be  at- 
tained as  the  only  friction  to  over- 
come is  that  of  the  air  and  the  little 
friction  due  to  the  brushes  on  the  rails. 
He  proposes  to  reduce  the  friction  of 
the  air  by  making  the  ends  of  the  car 
body  conical  in  shape  and  the  main 
portion  cylindrical  and  very  smooth. 

The  device  may  appear  to  practically 
eliminate  mechanical  friction,  but  it  is 
reduced  at  an  enormous  cost.  The  in- 
ventor claims   he   can   lift  a  weight 


of  about  12  lb.  with  one  kilowatt  of 
power.  Neglecting  the  weight  of  the 
car  and  assuming  there  are  50  passen- 
gers in  each  car  and  each  weighs  150 
lb.  we  have  a  total  of  7,500  lb.  If  one 
kilowatt  will  lift  12  lb.,  625  kilowatts 
will  be  required  to  lift  the  above 
passenger  load,  which  neglects  the 
weight  of  the  car,  the  propelling  power 
required,  etc.  An  electric  locomotive 
that  will  develop  about  2,000  hp.  will 
haul  a  five-car  passenger  train  up  to  a 
speed  of  at  least  70  miles  per  hour. 
There  would  be  3,125  killowatts  or 
about  4,000  hp.  required  to  lift  250 
passengers,  or  the  power  required  to 
merely  lift  the  passengers  in  five  cars 
would  be  about  twice  the  power  re- 
quired to  haul  the  entire  train  on  an 
ordinary  electric  road.  The  gain  in 
speed  seems  to  be  the  greatest  advan- 
tage possessed  by  the  new  scheme,  but 
it  must  be  remembered  that  air  friction 
is  not  overcome  and  that  this  varies  as 
the  square  of  the  speed,  so  it  soon  be- 
comes exceedingly  large. 


AUTOMOBILE  PUMPS  WATER 


The  owner  of  a  ranch  in  California 
recently  built  a  large  storage  reservoir 
for  irrigation  purposes,  and  adopted  a 
novel  scheme  for  pumping  into  it.  He 
runs  his  automobile  into  position  as 
shown  in  the  illustration,  and  makes  a 
belt  connection  with  a  rotary  pump  by 


means  of  a  large  band  wheel  attached 
to  the  driving  axle  outside  one  of  the 
rear  wheels.  The  statement  is  made 
that  water  is  pumped  at  the  rate  of 
250  gal.  per  minute  by  this  arrange- 
ment. The  storage  reservoir  will  hold 
500,000  gal. 


An  Automobile  -  Driven  Rotary  Pump  Used  to  Fill  an  Irrigation  Reservoir  on  a  California  Ranch 


THE     FIRST     AMERICAN     AERO  SHOW 


By  JAMES  R.  QUIRK 


THE  United  States  may  be  lagging; 
behind  France,  England,  and  Ger- 
many in  number  of  aeroplanes  in  use, 
and,  perhaps,  in  public  interest  in  avia- 
tion, but  the  first  American  aeronautic 
show  held  recently  at  the  Grand  Cen- 
tral Palace,  New  York,  furnished  suffi- 
cient evidence  that  real  progress  in  the 
art  of  aviation  is  being  worked  out  in 
this  country  by  American  brains. 

Responsibility  for  our  position  in  the 
world  of  aeronautics  cannot  be  placed 
upon  the  manufacturers  for  they  but 
serve  the  public.  Nor  can  it  be  blamed 
upon  the  public  whose  enthusiasm  has 
apparently  waned  in  the  past  year  or 
so.  It  is  but  natural  in  this  day  of 
wonderfully  fast  development  in  the 
arts  and  sciences  that  the  spectacle  of 
man  flight  should,  in  a  few  years,  be- 
come commonplace  to  such  a  degree 
that  the  public  peers  into  the  sky  and 
views  the  maneuvers  of  an  aeroplane 
with  no  more  wonderment  than  that 
with  which  it  gazes  on  an  automobilist 
racing  at  high  speed. 

Blame  has  been  placed  upon  the  gov- 
ernment for  not  encouraging  aviation 
to  the  extent  that  some  of  the  Euro- 
pean countries  do,  but  the  gentlemen 
in  Congress  who  hold  the  purse  strings 
which  even  our.^^  ar  and  Navy  Depart- 
ments cannot  loosen,  feel  that  there  is 
no  more  reason  for  the  United  States 
joining  in  the  European  aviation  com- 
petition than  that  we  should  compete 
with  them  in  the  size  of  the  standing 
armies. 

Sound  construction  and  scientific  de- 
sign, based  upon  investigation  and 
experience  marked  the  majority  of  the 
machines  at  the  American  show,  and 
there  were  but  a  few  of  the  class  which 
can  be  termed  "freaks."  This  is  an 
encouraging  sign.  The  day  has  passed 
when  an  inventor  can,  with  any  hope 
of  success,  impose  upon  the  credulity 
of  the  public  in  announcements  of  a 
discovery  which  will  "revolutionize 
the  art  of  aviation." 

One  of  the  important  features  of  this 
show,  as  in  the  recent  London  and 
Paris    exhibits,    was    the  increasing 


realization  of  the  importance  of  the 
streamline  form  in  the  design  of  wings 
and  body.  A  monoplane,  designed  and 
constructed  by  Edson  Gallaudet,  util- 
izes, probably  to  a  greater  extent  than 
any  other  machine  ever  built,  the  ad- 
vantages of  this  new  theory.  Many 
fine  flights  have  already  been  made 
with  it.  Nieuport,  whose  recent  un- 
timely death  was  a  blow  to  aviation, 
was  one  of  the  first  designers  to  incor- 
porate this  theory  in  the  design  of  his 
machines,  and  his  monoplanes  still 
hold  world's  records  for  speed.  It  is 
obvious  that  a  realization  of  the  great 
advantage  of  making  the  air  pay  back 
some  of  the  force  used  in  overcoming 
head  resistance  is  having  a  potent  in- 
fluence. 

Refinement  of  detail  and  increasing 
strength  of  structure  are  the  only 
changes  visible  in  the  Wright  and  Cur- 
tiss  machines.  Reference  to  the  illus- 
tration of  the  1912  Wright  biplane 
will  show  small,  rectangular  vertical 
planes  on  the  front.  This  is  one  of  the 
results  of  the  classic  Kitty  Hawk  ex- 
periments of  last  year. 

The  advent  of  the  hydro-aeroplane, 
for  which  America  can  claim  a  large 
share  of  credit,  is,  in  the  opinion  of 
many  builders,  a  thing  that  may  cause 
aviation  to  be  taken  up  as  a  sport  much 
sooner  than  it  otherwise  would,  and 
the  number  of  the  combination  water- 
and-air  craft,  was  one  of  the  most  in- 
teresting features  of  the  Central  Palace 
Exhibit.  A  most  interesting  design  is 
that  credited  to  Grover  C.  Loening,  a 
veritable  winged  boat. 

The  New  York  show  demonstrated 
the  extent  to  which  the  aeroplane  has 
developed  as  a  commercial  factor.  In 
addition  to  the  scores  of  firms  which 
have  been  organized  for  the  purpose 
of  manufacturing  aeroplane  engines 
and  parts,  a  number  of  the  largest  con- 
cerns in  the  country  are  taking  up  the 
manufacture  of  materials  and  supplies. 
A  few  years  ago  it  was  considered  al- 
most impossible  to  secure  good  avia- 
tion engines  in  this  country.  Now  this 
impression  has  vanished. 
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TRANSMITTING  PICTURES 
BY  WIRE 

One  of  the  daily  papers  of  Paris  is 
now  publishing  half-tone  engravings 
sent  by  ♦wire  from  Monte  Carlo  and 
the  south  of  France,  a  distance  of 
about  500  miles,  using  the  apparatus 
developed  by  Dr.  Korn.  The  early 
troubles  that  prevented  practical  use 
of  the  picture-transmitting  device  are 
claimed  to  have  been  the  great  disturb- 
ances on  the  line  rather  than  any 
fault  of  the  apparatus,  but  in  the  pres- 
ent apparatus  the  transparent  film  is 
replaced  by  a  copper  film.  This  is 
rolled  around  a  cylinder,  and,  while  re- 
volving, a  metal  point  goes  all  over  the 
image  and  makes  electric  contacts 
corresponding  to  the  whites  and 
blacks.  The  copper  film  is  prepared 
entirely  by  photographic  means,  and  is 
printed  from  a  negative  in  such  a  way 
as  to  be  covered  with  fine  lines  repre- 
senting the  dots  of  a  half-tone.  Such 
lines  are  thick  or  thin,  according  to  the 
parts  of  the  image,  and  are  in  insulat- 
ing gelatine,  while  the  whites  are  rep- 
resented by  the  bare  copper.  When 
the  point  goes  over  the  copper,  a  cur- 
rent flows  ;  but  when  the  point  is  pass- 
ing over  the  gelatine,  the  current  is 
interrupted,  and  this  gives  impulses  on 
the  line. 

At  the  receiving  end  of  the  line  is  a 
revolving  cylinder  carrying  a  photo- 
graphic film,  on  which  a  beam  of  light, 
coming  through  a  pinhole,  plays.  A 
shutter  operated  by  the  line  current 
controls  this  beam  so  that  it  produces 


The  Transmitting  End  of  the  Picture-Sending 
Apparatus 


The  Receiving  End  ot  the  Apparatus,  Showing  the 
Cylinder  with  the  Photo  Film  upon  It 


a  picture  like  the  one  on  the  copper 
film,  and  this  film  is  then  developed 
and  turned  over  to  the  photo-engrav- 
ing rooms  for  reproduction  in  the 
newspaper. 


An  Aviation  Picture    Transmitted  from   Monte  Carlo 
to  Paris 

Quick  photographic  reporting  is  thus 
made  possible.  During  recent  aero- 
plane events  in  the  bay  at  Monaco,  for 
instance,  the  operator  took  photo- 
graphs'in  the  afternoon,  quickly  pre- 
pared the  copper  film  and  placed  it  in 
the  apparatus,  and  a  few  minutes  later 
the  reproducltons  were  available  for 
publication  in  Paris. 


CA  New  England  manufacturer  has 
just  perfected  an  electric  lighting 
plant  for  aeroplanes  which  has  a  dyna- 
mo that  weighs  20  lb. 
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Courtesy  the  Motor  World 

Placing  a  Telephone  Pole  in  Position  by  the  Old  Setting  a  Telephone  Pole  in  Place  by  Means  of  a 

Method  Motor  Truck 


MOTOR  TRUCKS  AS  POLE  ERECTORS 

The    practicability    of    the    motor  Company.     The  accompanying  illus- 

truck  as  an  engine  for  the  erection  of  trations  show  the  old  way  of  erecting 

telephone  poles  has  been  clearly  dem-  the  poles,  and  the  modern  method  of 

onstrated  by  the  New  York  Telephone  performing  the  same  task. 


FEEDING  SUFFRAGETTES  THROUGH  THE  NOSE 

The  accompanying  illustration,  all 
external  indications  to  the  contrary, 
does  not  show  a  treatment  for  ade- 
noids, but  the  forcible  feeding  through 
the  nose  of  an  English  suffragette 
who  refused  to  partake  of  food.  This 
remarkable  system  of  feeding  is  prac- 
ticed by  the  English  prison  author- 
ities, owing  to  the  suffragettes  adopt- 
ing the  ''hunger  strike"  as  a  possible 
means  of  gaining  their  demands.  The 
refusal  to  eat  is  not  a  protest  against 
imprisonment,  but  an  endeavor  to  ob- 
tain the  treatment  previously  accorded 
to  political  prisoners. 


CThe  growth  of  the  automobile  busi- 
ness in  the  last  14  years  is  shown  by 
the  fact  that  in  1898  there  were  25 
concerns  capitalized  at  $2,000,000  mak- 
ing motor  cars  while  in  1912  there  are 
300  concerns  and  the  capital  invested 
in  the  business  is  over  $200,000,000. 


POPULAR  MECHANICS 


65 


IN  THE  CENTER  OF  THE 
WRECK 

During  a  recent  meet  at  Brooklands, 
Eng.,  Lieutenant  Parke,  flying  with  a 
passenger  in  an  Avro  biplane,  met 
with  a  bad  spill  while  making  a  turn. 
W.  H.  Payer,  the  passenger,  is  shown 
in  the  center  of  the  wreck,  viewing 
the  damage. 


CAn  official  agricultural  bulletin 
states  that  1,600,000,000  lb.  of  butter 
are  made  in  this  country  annually. 


The  Passenger  of  a  Wrecked  Aeroplane  Surveying 
the  Damage 


REFINED  "      RUBBER-NECK "  MOTORBUS 


Efforts  are  being  made  toward  re- 
fining the  much  abused  "rubber-neck" 
motorbus,  a  vehicle  that  has  been  so 
joked  about  and  laughed  at  that  many 
people  are  ashamed  to  be  seen  riding 
in  one.  The  illustration  shows  one  of 
the  new  serviceable,  yet  good-looking, 
sight-seeing  cars  described  as  "re- 
fined." It  is  built  to  closely  resemble 
the  touring-car  type  of  machine,  em- 


bodying graceful  lines.  It  is  said  to 
be  the  first  sight-seeing  car  of  a  full 
fore  and  side-door  design  on  the  mar- 
ket. The  seats  are  so  arranged  as  to 
comfortably  accommodate  16  people. 

The  first  of  this  type  of  car  finished 
was  shipped  to  Seattle,  where  it  is 
being  used  in  conducting  parties 
through  the  famous  Rainier  National 
Park. 
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BOXING  ON  HORSEBACK 

Boxing  on  horseback  is  a  new  sport 
novelty  which  was  recently  intro- 
duced in  Germany  by  a  German  of- 


Boxing  on   Horseback   is   a   New  Sport  Novelty 
Recently  Introduced  in  Germany 


ficer  who  was  a  pupil  of  the  Anglo- 
American  Boxing  Club  of  Berlin. 
The  men  shown  in  the  illustration  are 
Joe  Edwards,  a  former  welterweight 
champion  of  England,  and  Bobby 
Dobbs,  at  one  time  a  well-known  col- 
ored fighter  in  the  United  States,  and 
now  53  years  old.  They  are  both 
connected  with  the  boxing  club  in 
Berlin,  which  has  had  much  to  do  with 
popularizing  boxing  in  Germany. 


TRANSPARENT  GLASS  OF 
GREAT  STRENGTH 

A  French  manufacturer  has  suc- 
ceeded in  producing  a  perfectly  trans- 
parent glass  of  extraordinary  strength, 
designed  especially  for  use  in  auto- 
mobile windshields,  for  windows  in 
railroad  cars,  and  other  purposes 
where  glass  may  be  subjected  to  sud- 
den shocks.  Tests  are  claimed  to  show 
that  even  wire-reinforced  glass  has  far 
less  resistance  than  this  new  glass,  the 
former  having  been  completely  shat- 


tered by  shocks  which  only  succeeded 
in  cracking  the  latter. 

The  new  glass  consists  of  two  lay- 
ers of  glass  having  a  transparent  sheet 
of  celluloid  between  them.  The  process 
of  manufacture  is  a  rather  delicate  one, 
as  the  two  layers  of  glass  have  to  be 
attached  to  either  side  of  the  celluloid 
sheet  by  means  of  a  special  adhesive 
substance,  the  whole  being  then  passed 
through  a  hydraulic  press. 

MOVING  PICTURES  OF  THE 
AURORA  BOREALIS 

A  new  camera  for  photographing  the 
aurora  borealis  has  just  been  con- 
structed for  Professor  Carl  Stormer, 
of  the  Christiania  University.  The  ap- 
paratus will  be  used  to  measure  the 
relative  brightness  of  the  Northern 
Lights  at  different  periods,  and  to  en- 
able a  cinematograph  reproduction  of 
the  phenomenon  to  be  made  afterward. 
The  pictures  are  to  be  taken  at  night, 
and  will  consequently  require  a  long 
exposure,  which  will  extend  from  two 
and  a  half  to  eight  minutes  each.  It 
is  expected  that  the  results  will  prove 
of  the  greatest  scientific  value. 


A  SKYSCRAPER  FOR  THE  DEAD 

The  accompanying  illustration  shows 
an  unusual  idea  in  a  community  mau- 
soleum. It  is  a  proposed  skyscraper 
mausoleum  having  10  stories,  each  of 
which  has  a  wide  balcony.  According 
to  the  plans  it  will  contain  532  private 


Proposed  Skyscraper  Community  Mausoleum 
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The  Members'  Stand  on  the  Course  of  the  Johannesburg  Turf  Club,  South  Africa 


vaults,  and  a  corridor  connecting  with 
a  large  reception  room,  several  com- 
fort rooms  and  a  chapel  equipped  v^ith 
an  organ  and  seating  250  persons. 


ELECTRIC  BABY'S  SMILE 
TWELVE  FEET  WIDE 

The  largest  single  electric  sign  in 
the  world  depicts  a  baby's  face  that 
alternately  smiles  and  sheds  tears  on 
the  crowds  that  throng  Broadway, 
New  York.  The  smile  is  some  12  ft. 
wide  when  it  reaches  its  fullest  devel- 
opment and  each  individual  tear  is  2 
ft.  long  by  10  in.  wide.  The  sign  it- 
self is  85  ft.  high  by  lOG  ft.  wide  and 
contains  a  total  of  9,010  sq.  ft.  of 
space.  The  child's  head  is  40  ft.  high. 
The  sign  weighs  80  tons  and  contains 
4,050  electric  lights. 

CIt  has  cost  the  government  $1,931,- 
208  more  to  build  the  battleship 
"Florida"  at  a  government  yard  than 
it  cost  to  build  the  "Utah"  by  con- 
tract. 


JOHANNESBURG  RACE  COURSE 
HAS  PALATIAL  STAND 

Horse  racing  in  South  Africa  is  a 
sport  carried  on  as  extensively  as  in 
Europe,  and  several  of  the  race 
courses  compare  favorably  with  those 
of  England.  The  illustration  shows 
the  newly  erected  members'  stand  of 
the  Johannesburg  Turf  Club's  course. 
This  stand  cost  about  $60,000  and  is 
one  of  the  finest  in  the  world  devoted 
to  such  a  purpose. 


A  FAMOUS  WATER  HOLE 
IN  CALIFORNIA 

Seventeen  Palms  Spring  is  one  of 
the  famous  water  holes  of  the  Southern 
California  desert,  the  vivifying  water 
of  which  has  brought  renewed  life  and 
hope  to  thousands  of  desert  travelers, 
while  it  has  been  likewise  the  un- 
reached goal  of  scores  more  whose 
bones  have  bleached  the  old  overland 
trails — those  who  failed  to  get  through. 

The  spring  would  be  considered  but  a 
poor  enough  watering  place  by  those 
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Seventeen  Palms  Spring,  Southern  California,  Which  Has  Been  a   Welcome  Sight  to  Many  a  Tired 

and  Thirsty  Pioneer 


of  US  who  know  only  the  east  with  its 
multitude  of  water  supplies,  and  who 
would  deem  it  an  almost  unbearable 
hardship  to  travel  afoot  for  a  single 
day  without  water.  But  to  those  who 
have  gone  two  days  and  nights,  or  pos- 
sibly three,  with  no  water  and  under 
a  brazen  sun  and  a  mercury  at  120  or 


worse  in  the  shade,  the  Seventeen 
Palms  Spring  is  life  itself.  The  palms 
which  have  given  the  place  its  name, 
seem  to  eke  out  but  a  precarious  exist- 
ence, and  there  are  no  longer  17  of 
them,  s.ome  having  died.  Yet,  sickly  as 
they  appear,  they  are  a  welcome  sight 
to  man  and  beast  who  travel  this  route. 


PORTE-COCHERE  AUTO 
GARAGE 

An  ingenious  idea  in  automobile  gar- 
ages has  been  worked  out  by  Dr.  H. 
Leslie  Moore,  of  Dallas,  Texas.  His 
garage  is  attached  to  the  side  of  the 
house  in  the  position  that  a  porte- 


The  Porte-Cochere  Garage  of  a  Dallas,  Texas, 
Physician 


cochere  would  occupy  if  provided,  and 
in  appearance  it  very  much  resembles 
the  latter.  The  inside  door  of  the  gar- 
age opens  into  a  small  hall  leading 
into  the  rest  of  the  house,  and  the  doc- 
tor may  step  from  it  directly  into  his 
machine. 


SIGNAL  DISKS  .PLANNED  TO 
STOP  JOY-RIDING 

The  assistant  manager  of  a  New 
York  detective  agency  has  recently 
taken  out  a  patent  on  a  device  intended 
to  check  joy-riding.  It  consists  of  a 
copper  plate,  which  may  be  fastened 
to  any  part  of  the  car  where  it  will  be 
clearly  visible  to  the  police.  On  this 
plate  is  a  hinged  metal  disk,  the  hinge 
being  bolted  to  the  middle  of  the  plate 


POPULAR  MECHANICS 


69 


in  a  substantial  manner.  When  the 
owner  of  an  automobile  or  his  author- 
ized agent  is  in  charge  of  the  car,  the 
disk  is  turned  down  and  locked  in 
place,  and  in  this  position  displays  a 
black  enameled  circle.  When  the 
owner  is  through  with  the  car  and  does 
not  wish  anyone  to  use  it,  he  unlocks 
the  padlock,  turns  up  the  disk  until  it 
lies  flatly  against  the  plate,  and  relocks 
it,  the  plate  showing  two  bright  red 
spots  when  in  this  position.  The  plan 
is  to  notify  the  police  or  others  en- 
gaged in  preserving  the  peace  that 
there  is  something  wrong  when  a  car 
appears  on  the  street  with  two  red 
disks  showing. 


TENTED  "CITY"  ON  HOTEL 
ROOF 

The  management  of  one  of  the  big 
hotels  at  San  Diego,  Gal.,  has  solved 
the  problem  of  hotel  congestion  and 
satisfied  the  outdoor-air  enthusiasts  by 
erecting  22  large  tents  on  the  roof. 
Each  tent  contains  a  bed,  washstand, 
dresser,  wardrobe,  and  a  chair.  Many 
of  the  guests  prefer  the  tents  to  the 
most  luxurious  rooms  of  the  hotel. 


Twenty-Two  Sleeping  Tents  on  the  Roof  of  One  of  the  Big  Hotels  in  San  Diego,  Cal. 


COMBINED   FLOOR  SET,  NAIL 
SET  AND  SHIELD 


An  ingenious  device,  designed  to 
facilitate  the  laying  of  hardwood 
floors,  was  recently  patented  by  an 


A  Device  Which  Materially  Aids  in  the  Laying 
of  Floors 

inventor  of  Lawrence,  Kansas.  It 
makes  possible  an  accurate  set  of  the 
boards,  an  accurate  driving  of  the 
nails  at  the  correct  angle,  and  also 
protects  the  floor  from  being  bruised 
during  the  operation  of  driving  the 
nails  through  the  holes. 


CThe  cost  of  stopping  an  ordinary 
train  of  passenger  cars  that  is  moving 
at  the  rate  of  50  miles  an  hour  is  said 
to  be  $1,  the  time  lost  being  estimated 
at  145  seconds. 
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Lieutenant  Bousquet  in  His  Biplane.   The  Officer  Who  Drops  Bombs  is  Protected  by  a  Windshield, 
and  on  Each  Side  of  Him  are  Ammunition  Boxes 

FRENCH    WAR  AEROPLANE 

Aeroplane  tests  are  being  conducted  The  accompanying  illustrations  show 

by  the  French  army  on  the  historic  an   interesting  aerial  bomb-dropping 

driir  ground  at  Chalons  in  an  endeavor  equipment   which   was   designed  by 

to   determine   to  what   extent   aero-  Lieutenant  Bousquet  of  the  French 

planes  can  be  used  as  flying  artillery,  army. 


Bomb-Throwing  Apparatus,  Show- 
ing Two  Bombs  Just  Discharged 


A  Close  View  of  the  Seating  Arrangement,  Showing  the  Cases 
Containing  the  Bombs  Arranged  along  Both  Sides 


THE  WESTERNIZATION   OF  THE   HOLY  LAND 


By  H.  J.  SHEPSTONE 


VERY  rapidly,  and  Avith  so  little 
publicity  that  the  rest  of  the 
world  scarcely  recognizes  it,  the  west- 
ernization of  Palestine  has  been  going 
on  ever  since  the  triumph  of  the  Young 
Turkish  party  over  Abdul  Hamid,  the 
late  Sultan,  some  three  years  ago.  In 
political,  educational,  and  particularly 
in  economic  reforms,  there  has  been  a 
great  deal  of  progress.  Important  rail- 
road and  transportation  concessions 
have  been  granted,  while  Jerusalem^ 
Jericho,  and  Palestine's  newest  city, 
Beersheba,  have  been  given  a  much 
needed  water  supply. 

Until  quite  recently  the  Holy  City 
has  been  entirely  dependent  for  its 
water  upon  the  rainfall.  Now  it  is 
brought  to  the  city  from  Solomon's  old 
pools,  to  the  south  of  Bethlehem,  by 
means  of  specially  laid  pipes.  Thus  the 
ancient  cisterns,  built  to  supply  Jeru- 
salem with  water  in  Solomon's  time, 
have  been  repaired  and  made  to  supply 
the  Jerusalem  of  today  with  pure 
water.  Then,  what  is  believed  to  be 
the  well  used  by  Abraham  at  Beer- 
sheba now  supplies  that  town  with 
water  by  means  of  a  modern  motor 
pump,  while  Jericho  obtains  fresh 
water  from  Elisha's  Fountain  by 
means  of  specially  installed  pumps  and 
pipes. 

Both  Damascus  and  Beirut  have 
also  recently  had  their  water  supplies 
greatly  improved,  and  now  boast  of 
their  electric  tramway  services.  Da- 
mascus was  the  first  city  in  bible  lands 
to  have  electric  trams  and  electric 
light.  This  is  remarkable  when  we  re- 
member that  it  is  the  oldest  city  in  the 
world,  having  been  a  place  of  great 
importance  in  the  days  of  Abraham. 
In  the  near  future,  however,  Jerusa- 
lem will  undoubtedly  possess  electric 
trams,  and  representatives  of  an  im- 
portant American  syndicate  are  now  in 
the  Holy  City  submitting  plans  for 
equipping  it  with  an  efficient  tramway 
service  as  well  as  with  electric  light. 

Indeed,  in  every  department  of  com- 


mercial enterprise  and  activity,  mod- 
ern methods  are  being  rapidly  brought 
into  vogue.  On  the  rich  plains  of 
Sharon  and  also  on  the  tablelands  be- 
tween Jaffa  and  Jerusalem,  steam- 
driven  threshing  machines  and  mod- 
ern harvesters  may  be  seen,  taking 
the  place  of  the  primitive  threshing 
floors.  Then,  all  over  the  country,  par- 
ticularly in  the  orange  groves,  the 
primitive  way  of  raising  water  for  irri- 
gation and  other  purposes  is  being 
superseded  by  pumps  driven  by  kero- 
sene motors. 

Then,  in  Jerusalem  itself  much  has 
been  done  in  widening  some  of  the  nar- 
rower thoroughfares,  particularly  in 
the  business  quarters  of  the  town.  The 
city  is  now  better  drained  and  its 
streets  better  kept.  Two  modern 
water-carts  were  recently  imported  and 
are  now  being  used  and  the  munici- 
pality has  been  supplied  with  a  mod- 
ern steam  fire-extinguishing  pump.  It 
was  but  recently  also  that  the  Turkish 
authorities  granted  a  concession  to 
several  American  and  English  com- 
panies for  the  construction  and  exclu- 
sive operation  of  telephones  both  in 
the  Turkish  capital  and  also  in  Jerusa- 
lem, while  an  English  company  is 
about  to  furnish  the  Jerusalem  police 
with  bicycles.  The  very  latest  appli- 
ances may  be  detected  in  the  building 
operations  that  are  now  going  on  and 
reinforced  concrete  is  being  used  in 
some  of  the  more  important  edifices. 

On  that  historic  sheet  of  water,  the 
Dead  Sea,  there  is  now  a  motorboat, 
the  only  self-propelled  craft  at  present 
on  Palestine  waters.  For  permission 
to  run  this  craft  its  owner  pays  the  gov- 
ernment a  monthly  rental  of  $50.  The 
authorities  in  Constantinople  are  now 
considering  applications  for  permission 
to  place  similar  craft  upon  the  Sea  of 
Galilee  and  the  River  Jordan. 

Perhaps  it  is  in  transportation  facili- 
ties that  the  development  is  most 
marked.  One  has  only  to  add  that 
when  the  Turkish  parliament  met  in 
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Power -Driven    Threshing    Machines    and   Harvesting   Apparatus    are   Common   Sights   on    the   Plains  of 

Sharon,  between  Jaffa  and  Jerusalem 
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the  spring,  there  were  submitted  to  it 
plans  for  the  construction  of  no  fewer 
than  1,500  miles  of  railroad,  with  min- 
eral and  oil  rights  in  the  Asiatic  do- 
minions of  the  Sultan,  to  show  the 
rapid  development  now  going  on  in 
this  part  of  the  world.  The  lines  of 
the  Hedjaz  Railroad  are  to  be  carried 
with  all  speed  across  the  285  miles 
of  desert  between  Medina  and  Mecca. 
Starting  from  Damascus,  this  line  runs 
almost  due  south  through  wild  and 
sterile  country  for  more  than  820  miles 
to  Medina,  the  burial  place  of  Moham- 
med. It  is  principally  used  for  carry- 
ing Mohammedan  pilgrims.  At  many 
of  its  more  important  stations  one  can 
now  send  telegrams  in  any  European 
language  to  all  parts  of  the  world.  Un- 
til quite  recently  they  had  to  be  writ- 
ten in  either  the  Turkish  or  the  Arabic 
language. 

This,  of  course,  is  by  no  means  the 
only  railroad  in  Palestine.  The  first  to 
be  opened  was  that  which  connects 
the  seaport  of  Jaffa  with  Jerusalem. 
Then  followed  one  from  Beirut,  on  the 
coast,  to  Damascus,  and  more  recently, 


LETTER    SEALING  AND 
STAMPING  MACHINE 

This  machine,  which  is  but  little 
larger  than  a  standard  typewriter  and 
weighs  only  50  lb.,  is  claimed  to  seal, 


A  Machine  That  Will  Seal,  Stamp  and  Count 
Several  Thousand  Letters  per  Hour 


stamp  and  count  as  many  as  7,000  let- 
ters per  hour,  handling  envelopes  of 
various  size  and  thickness  without  ad- 


the  line  from  Haifa,  also  on  the  coast, 
round  the  southern  end  of  the  Sea  of 
Galilee  to  Damascus.  Of  the  lines  yet 
to  be  built  in  Asiatic  Turkey,  one  will 
extend  from  Samsoon,  on  the  Black 
Sea,  in  a  southeasterly  direction  to  a 
point  near  the  Persian  border.  An- 
other will  start  from  some  port  on  the 
Mediterranean,  not  yet  determined,  and 
stretch  in  a  northeasterly  direction  to 
Lake  Van,  crossing  the  other  linre. 
When  the  famous  Bagdad  Railroad 
has  progressed  another  200  miles,  with' 
the  Bosphorus  spanned  by  a  bridge, 
and  the  Hedjaz  enterprise  completed, 
Mecca  will  be  in  direct  railroad  com- 
munication with  Constantinople,  and 
also  with  the  great  centers  of  Europe. 
When  the  other  lines  now  projected  are 
completed,  Persia  will  be  connected 
with  the  Mediterranean  Sea,  and  Nine- 
veh, the  ancient  capital  of  Sennacherib, 
will  be  a  halfway  station  between  a 
reformed  kingdom  of  the  Shah  and  a 
Palestine  which  has  been  quickened  to 
modern  life  by  steel  rails,  telegraphs, 
telephones  and  western  business 
methods. 


justment.  The  letters  are  inserted, 
flaps  down,  in  the  box  on  the  front  of 
the  machine,  and  a  reciprocating  feed- 
ing blade,  from  which  the  moisture  for 
the  envelope  flap  is  taken,  moves  for- 
ward between  the  flap  and  the  envelope 
proper,  carrying  the  envelope  forward 
to  the  soft-rubber  sealing  rolls.  Dur- 
ing this  operation  the  stamp  is  fed  for- 
ward from  the  roll  of  stamps  in  the 
fore  part  of  the  machine,  where  the 
stamp  is  moistened,  then  cut  off  and 
carried  to  the  moving  envelope,  where 
the  process  of  stamp  application  and 
letter  sealing  is  automatically  com- 
pleted. The  machine  illustrated  is 
driven  by  a  hand  wheel,  but  power 
may  be  substituted. 


CWhen  the  Panama  Canal  is  finished, 
it  will  be  the  greatest  coaling  station 
in  the  world,  it  being  estimated  that 
the  coal  and  oil  traffic  alone  should 
amount  to  $10,000,000  annually. 
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COSTLIEST  TELEPHONE   LINE  EVER  BUILT 


The  costliest  mile  of  telephone  line 
ever  erected  is  the  temporary  line 
which  the  Japanese  army  experts  con- 
structed from  the  foot  to  the  top  of  203- 
Meter  Hill,  just  outside  of  Port  Arthur, 
during  the  siege  in  the  Russo-Japanese 
war.  It  might  also  be  asserted  that 
few  lines  represented  the  expenditure 
of  so  much  energy,  resourcefulness  and 
courage,  to  say  nothing  of  human  life, 


four  or  five  miles  distant  from  their 
main  objective,  the  town  and  fleet.  Be- 
tween them  and  their  targets  inter- 
posed this  chain  of  hills,  tall  and  al- 
most impregnable.  Hence,  using  the 
guns  was  purely  guesswork,  some- 
thing like  throwing  a  stone  at  a  man 
on  the  other  side  of  a  house.  The 
gunners  could  not  get  the  slightest 
idea  as  to  where  their  shells  struck. 


Topographical  Map  of  Port  Arthur  and  Its  Defenses,  Showing  Route  of  the  Costliest  Mile  of  Telephone 
Line  Ever  Constructed,  Big  Japanese  Guns  in  Lower  Left-Hand  Corner,  and  Telephone  Station  at 
Right;  Russian  Fleet  in  the  Distance 


or  were  used  for  so  short  a  space  of 
time  with  such  tremendous  results. 

Early  in  the  siege  of  Port  Arthur  the 
Japanese,  finding  field  guns  wholly  in- 
adequate to  reach  the  town  and 
harbor,  set  up  half  a  dozen  or  more 
great  10-in.  guns,  ''Osaka  babies"  they 
called  them.  These  were  placed  as 
near  as  possible  to  the  main  defenses 
of  the  town  which  were  located  along 
a  semicircular  chain  of  hills,  surround- 
ing the  harbor.    The  guns  were  some 


Far  over  to  the  Japanese  right,  near 
the  end  of  the  Russian  hill  forts,  was 
the  loftiest  point  in  the  district,  203- 
Meter  Hill.  From  its  summit  one 
could  look  squarely  down  into  the 
town  and  harbor  of  Port  A'rthur.  It 
was  strongly  protected  by  fortifica- 
tions and  also  flanked  by  other  Rus- 
sian forts. 

To  gain  possession  of  the  summit  of 
that  hill  General  Nogi  addressed  all 
his  skill  and  force.    Its  sloping  sides 
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were  lined  with  intrenchments  pro- 
tecting thousands  of  Russian  riflemen, 
while  from  either  side  the  neighboring 
forts  could  pour  shot  and  shell  into 
any  attacking  force.  For  a  few  days 
the  Japanese  assaults  were  simply 
slaughters.  At  length  Nogi  obtained 
a  foothold  at  the  base,  and  slowly,  day 
by  day  and  by  night  as  well,  he 
worked  his  way  up  while  30,000  Rus- 
sians and  hundreds  of  guns  poured 
their  fire  into  him.  Finally  he 
gained  the  summit,  built  a  small  bomb- 
proof and  left  there — two  men  and  a 
telephone ! 

That  was  all,  but  it  was  all  he 
needed.  Thousands  of  Japanese  sol- 
diers protected  these  two  from  Rus- 
sian attacks,  which  continued  cease- 
lessly, for  those  two  men  with  the  tele- 
phone could  do  more  harm  than  all 
the  rest  of  the  Japanese  army.  Their 
telephone  line  ran  down  the  hill  and, 
thence,  to  the  great  ''Osaka  babies." 
At  a  signal  from  the  man  at  the  phone, 
great  shells  were  flung  over  the  hills 
toward  Port  Arthur.    The  men  on  the 


hill  watched  their  landing  through 
field  glasses  ;  then  they  telephoned  that 
gun  No.  1  had  struck  too  far  right  or 
left  of  some  battleship  or  arsenal. 
Thus  corrected,  the  next  shots  dropped 
closer;  the  telephone  man  again  cor- 
rected the  gunner.  And  so,  through 
that  single  wire,  the  man  at  the  phone 
directed  the  fire  of  the  great  guns  until 
the  Russian  fleet,  batteries,  and  arsen- 
als, powerless  against  such  an  enemy, 
were  abandoned. 

The  fate  of  Port  Arthur  was  decided 
by  tfte  man  at  the  phone.  But  it  had 
cost  dearly.  What  the  Russian  loss  was 
is  not  exactly  known,  but  the  Japanese 
lost  10,000  killed  and  wounded,  ex- 
pended hundreds  of  thousands  of 
rounds  of  ammunition,  besides  the 
time  and  energy  of  a  great  army  for  a 
period  of  more  than  a  fortnight,  in  run- 
ning that  last  mile  of  wire  to  the  top 
of  the  hill.  It  is  therefore  safe  to  say 
that  the  cost  of  no  other  mile  of  wire 
ever  even  approached  such  a  tremen- 
dous sum.  But,  from  the  Japanese 
point  of  view,  it  was  worth  it. 


AUTOMOBILE  USED  TO  LIGHT 
A  TRAIN 

One  of  the  special  trains  used  as  a 
hotel  during  the  automobile  races  re- 
cently held  in  Savannah,  Ga.,  devel- 
oped troubles  in  its  electric  generat- 
ing mechanism,  thus  interfering  with 
its  lighting  system.  The  difficulty  was 
remedied  by  renting  an  electric  auto- 
mobile  and   connecting  its  batteries 


by  this  method  during  the  time  the 
train  was  side-tracked  at  the  race 
course. 


An  Electric    Automobile    Furnishing   Current  to   Light  a  Special 
Train,  Side-Tracked  at  the  Savannah   Automobile  Races 

with  the  lighting  circuit  of  the  train 
by  cable.    All  lights  were  furnished 


VIOLINS  WITHSTAND  HEAVY 
STRAINS 

Few  violinists  give  any  thought  to 
the  amount  of  pressure  exerted  on  the 
top  of  a  violin  by  the  bridge,  and  the 
amount  of  tension  of  violin 
strings,  yet  both  are  very 
considerable.  The  total 
pressure  on  ,the  bridge, 
and  thus  on  the  top  of  the 
violin,  is,  according  to  the 
Violinist,  nearly  25  lb.,  and 
it  takes  a  pulling  force  at 
the  pegs  of  nearly  64  lb.  to 
bring  the  strings  to  "inter- 
national" pitch.  The  down- 
ward pressure  on  the  E- 
string  side  of  the  bridge  is 
a  trifle  over  11  lb.,  and  that  of  the  G- 
string  side,  nearly  10  lb.   This  tension. 
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or  pull  on  the  string,  is  supported  by 
four  small  pegs  of  wood  relying  on 
friction  for  their  sticking  qualities. 
This  friction  hold  must  exceed  an  aver- 
age of  15  lb.  for  each  peg,  if  the  string 
is  to  hold.  Yet  the  violin  is  considered 
to  be  the  most  delicate  of  musical  in- 
struments. 


fects.  The  very  latest  of  the  latter  is 
a  bed  which,  at  the  will  of  the  oc- 
cupant, may  be  either  in  the  room  or 


,      DEFLATED-TIRE  ALARM 
FOR  AUTOMOBILES 

A  French  device  that  informs  the 
driver  of  an  automobile  when  a  tire 
becomes  deflated  be- 
yond a  certain  de- 
gree, is  shown  in 
operative  position  in 
the  accompanying 
drawing.  It  is  at- 
tached to  the  wheel 
rim,  the  vertical 
member  being  ad- 
justable to  any  de- 
sired depth.  When 
a  tire  becomes  de- 
flated to  such  an  extent  that  this  ver- 
tical member  touches  the  ground,  it 
strikes  against  a  piece  of  spring  steel, 
causing  this  to  vibrate  violently  and 
produce  a  strident  alarm  sound  once 
in  each  revolution  of  the  wheel. 


A  NEW  OUTDOOR-INDOOR  BED 

Beginning  with  the  bungalow, 
Southern  California  home  builders 
have  became  noted  for  the  innovations 
they  have  made  in  dwelling-house 
architecture  and  built-in  interior  ef- 


The  Bed  Inclosure,  Appearing  from  the  Exterior  as 
a  Balcony 

outside  in  the  open,  air,  yet,  paradoxical 
as  it  may  seem,  remain  in  the  same 
place.  This  is  accomplished  by  build- 
ing the  bed  inclosure  in  the  outer  wall 
of  the  house  or  apartment,  the  in- 
closure, when  the  bed  is  closed,  ap- 
pearing as  a  davenport,  inside  the 
room,  and  from  the  exterior  as  a 
balcony.  The  inclosure  projects,  out- 
side, from  30  to  36  in.  from  the  wall. 

Over  the  bed  is  a  movable  half-dome 
which  may  be  lowered  either  over  the 
outside  end  of  the  bed,  effectually  shut- 
ting off  the  outer  air,  rain  or  dust ;  or 
over  the  inside  part,  thus  placing  the 
sleeper  entirely  outside  the  room  in  the 
open  air.  From  a  hygienic  stand- 
point, this  new  bed  far  surpasses  the 
outdoor  sleeping-porch  bed,  for  the 
reason  that  when  retiring  to  his  sleep- 
ing chamber,  the  occupant  takes  with 


The  Movable  Half-Dome,  Which  may  be  Lowered  Over  the  Outer  Side  of  the  Bed,  or  Over  the  Inner 
Side,  the  Latter  Arrangement  Placing  the  Sleeper  Entirely  Outside  the  Room.  The  Appearance  Inside 
is  That  of  a  Davenport 
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him  a  volume  of  warm  air  from  the 
room  and  thus  experiences  a  gradual 
change  of  temperature,  instead  of  the 
sudden  transition  from  a  warm  room 
to  a  cold  porch.  In  case  of  storm,  the 
dome  can  be  swung  over  completely 
to  shut  out  the  rain. 

Another  advantage  of  this  bed  is  the 
saving  in  space,  for  the  inside  projec- 
tion is  utilized  as  a  davenport  and,  as 
compared  with  the  sleeping  porch, 
there  is  a  large  saving  in  space  outside. 

The  bed  may  be  either  installed  in 
a  house  already  completed,  or  built  in 
while  it  is  being  erected. 


MAKING  A  CLOCK  RUN  A  YEAR 

The  attachment  of  a  small  device 
recently  perfected  by  a  Chicago  clock 
expert  will,  if  it  accomplishes  what  is 
claimed  for  it,  turn  an  ordinary  eight- 
day  clock  of  standard  make  into  a 
clock  that  will  run  more  than  a  year 


The  Clock  That  Runs  a  Full  Year  without  Stopping, 
Showing,  Just  under  the  Hands  of  the  Clock  Face,  the 
Governor  which  Does  the  Work.  A  Side  View  of 
the  Governor  is  Below 


without  rewinding.  Not  only  is  it 
claimed  that  the  clock  will  run  a  year, 
but  it  is  also  stated  that  its  power 
plant — its  springs  and  the  wheels  that 


transmit  their  action  to  the  works  of 
the  clock — can  be  used  to  operate 
other  mechanical  devices  that  are 
made  to  run  with  clockworks.  The 
device  that  accomplishes  all  this  is 
called  a  ''governor,"  and  its  use  con- 
verts the  clock  into  what  is  termed  a 
''differential  clock,"  because  it  permits 
the  operation  of  other  pieces  of  mech- 
anism besides  the  time-measuring 
machinery. 

The  governor  is  a  small  steel  shaft 
on  which  is  mounted  a  helical  spring. 
The  shaft  is  so  constructed  that  a  por- 
tion of  it  can  be  expanded  so  that  the 
amount  of  power  from  the  helical 
spring  can  be  regulated,  and  no  more 
supplied  to  the  mechanism  actuating 
the  time-measuring  part  of  the  clock 
than  is  absolutely  necessary.  The 
clock  springs  are  so  adjusted  to  the 
governor  that  when  the  shaft  has  been 
expanded  and  all  the  power  in  the  un- 
expanded  section  has  been  used,  these 
springs  automatically  turn  the  helical 
spring  to  give  it  additional  power.  In 
this  manner  the  clock  springs  proper 
are  called  into  action  for  time  measur- 
ing only  when  the  helical  spring  ex- 
hausts itself,  and,  therefore,  will  keep 
the  clock  going  for  a  much  longer  pe- 
riod than  without  such  a  device  as  the 
governor.  A  clock  equipped  with  a 
governor  has  actually  run  418  days 
without  rewinding.  The  tension  of 
the  helical  spring  is  adjusted  with  a 
setscrew  and  it  can  be  adapted  prac- 
tically to  all  standard  makes  of  clocks. 


HIGH-EFFICIENCY  WATER 
WHEELS 

The  performance  of  three  low-head 
water  wheels  designed  by  Prof.  S.  J. 
Zowski,  of  the  University  of  Michigan, 
far  surpasses  the  highest  power  of  any 
other  wheels  given  a  recorded  test. 
The  wheel  which  previously  held  the 
record,  was  28  in.  in  diameter,  and,  in 
the  Holyoke  testing  flume,  its  best  effi- 
ciency was  86.2  per  cent,  at  52.8  revo- 
lutions per  minute,  and  2.05  hp.,  under 
1-ft.  head. 

The  wheels  designed  by  Professor 
Zowski,  all  of  which  were  30  in.  in 
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diameter,  were  tested  with  the  same 
draft  tube  and  test  arrangements,  only 
the  runner  and  guide  vanes  being 
changed.  The  first  of  these  wheels 
showed  a  maximum  efficiency  of  87.2 
per  cent,  at  49  revolutions  per  minute, 
and  3.18  hp.,  under  1-ft.  head.  The 
second  wheel  showed  a  maximum  effi- 
ciency of  88. T5  per  cent,  at  48  revolu- 
tions per  minute,  and  2.65  hp.,  under 
1-ft.  head,  while  the  third  wheel,  de- 
signed to  increase  the  power  at  maxi- 
mum efficiency,  showed  a  maximum 
efficiency  of  89.2  per  cent,  at  50  revolu- 
tions per  minute,  and  3.26  hp.,  under 
1-ft.  head. 


CChewing  gum  is  said  to  be  a  pecul- 
iarly American  habit,  merchants  hav- 
ing discovered  that  there  is  no  sale 
for  gum  in  foreign  communities  where 
there  are  no  American  residents  or 
tourists. 


A  RACING  DUOCAR 

Races  for  duocars,  the  name  given 
to  the  little  three-wheeled  machines 


A  Type  of  Racing  Duocar 

which  form  the  connecting  link  be- 
tween the  motorcycle  and  the  automo- 
bile, were  recently  held  at  the  Brook- 
lands  motor  course  in  England.  An 
idea  of  how  these  little  racing  cars  are 
constructed  may  be  gained  from  the 
accompanying  illustration. 


BARREL  FLOAT  AS  ENGINE  CONTROL 


An  ingenious  method  of  automatic- 
ally controlling  the  speed  of  a  20-hp. 
slide-valve  steam  engine,  used  in  keep- 
ing a  small  spring-fed  lake  clear  of 
water,  so  that  the  marl  could  be  shov- 
eled from  its  bottom  for  use  in  making 
cement,  is  shown  in  the  accom- 
panying drawing.  Owing  to  the  outlet  pi 
many  springs  feeding  the  lake,  it 
was  necessary 
the  pump- 
ing plant 
in  opera- 
tion day 


water  out  of  the  hole  and  lose  its  prim- 
ing, thus  causing  the  engine  to  race, 
and    at  other 
times    the  en- 
gine would  not 
be  running  fast 


'THROTTLE  VALVE  5TEAM 
\.  -  PIPE, 


An  Ingenious 
Barrel-Float 
Arr  angement 
Which  was  Used  for 
Governing  the  Speed 
of  a  Pumping -Plant 
Engine 

and  night,  but,  as  the  amount  of  water 
supplied  by  the  springs  varied  greatly, 
and  as  the  engine  had  no  governors, 
much  trouble  was  experienced  in  regu- 
lating the  engine's  speed.  Sometimes 
the  rotary  pump  would  drain  all  the 


enough  to  keep  the  water  down. 
The  remedy  at  last  successfully  re- 
sorted to  is  clearly  shown  in  the  draw- 
ing. An  empty  oil  barrel  with  the 
bunghole  plugged  was  placed  in  the 
water  and  a  light  cable  was  run  from 
it  to  the  throttle  of  the  engine,  over 
grooved  pulleys.  The  cable  was 
wound  around  the  last  pulley  two  or 
three  times  and  a  weight  was  attached 
to  the  loose  end,  to  counterbalance  the 
barrel.  The  device  is  said  to  have 
worked  perfectly,  the  engine  speeding 
up  when  the  water  level  rose  and  slow- 
ing down  when  it  fell. 
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BELT  TRANSMISSION 
AROUND  A  CORNER 

A  belt  transmission  that  turns  a 
corner  is  shown  in  the  accompanying 
illustration.  It  connects  up  two  shafts 
which  are  set  a  considerable  distance 


Interesting   Belt  Transmission  between   Two  Shafts 
Right  Angles  and  at  Different  Elevations  from 

apart  at  different  elevations  from  the 
floor  and  at  practically  right  angles  to 
each  other.  It  is  claimed  that  a  mini- 
mum obstruction  of  space  and  the  free 
use  of  the  doorway  are  thus  obtained. 
The  lattice  work  guard  around  one  of 
the  pulleys  and  the  iron  brackets 
driven  into  the  wall  near  the  other 
pulley  are  safety  provisions  designed 
to  catch  the  belt  should  it  break. 


Set  at  Almost 
the  /Floor 


LOSS  OF   QUEUES  CAUSES 
DEMAND  FOR  HATS 

The  wholesale  cutting  off  of  queues, 
which  was  a  consequence  of  the  revo- 
lution in  China,  cooled  the  heads,  at 
least  in  a  literal  sense,  of  the  Chinese 
to  such  a  degree  that  there  arose  an 
enormous  and  unprecedented  demand 
for  head  covering.  The  native  hat  in- 
dustry, being  but  little  developed,  was 
unable  to  keep  up  with  the  demand 
made  by  the  shears,  and  Japan,  where 
the  industry  is  flourishing,  was  flooded 
with  orders.  The  Japanese  factories 
have  been  working  night  and  day  for 
months  to  fill  the  unexpected  need  of 
the  new  republicans. 


GREAT   BRITAIN  ORGANIZES 
AIR  NAVY 

Great  Britain,  at  last  realizing  that 
an  efficient  navy  of  the  air  is  no  less 
urgent  in  her  case  than  in  that  of  the 
other  great  military  and  naval  powers 
of  Europe,  has  commenced 
the  organization  of  an  aero:- 
nautic  service  on  compre- 
hensive lines.  With  the  is- 
suing of  a  ''White-Paper" 
from  the  War  Office  re- 
cently, the  ''Royal  Flying 
Corps"  takes  its  place  defi- 
nitely as  a  fighting  arm. 
Not  only  is  a  reserve  of 
flying  men,  which  may  be 
drawn  on  in  an  emergency, 
to  be  provided,  but  a  force 
of  "regulars"  is  to  be  or- 
ganized. Aerodromes,  land- 
ing places  and  sheds  are  to 
be  constructed  at  intervals 
throughout  the  country, 
converting  England  into  one  vast  air- 
way system  with  fixed  stations;  under 
the  auspices  of  the  government,  a 
school  is  to  be  opened  on  Salisbury 
Plain,  and  37  aeroplanes  have  already 
been  ordered. 

The  air  navy,  as  initially  planned, 
will  consist  of  364  men,  seven  air 
squadrons,  each  squadron  comprising 
12  aeroplanes ;  one  airship  squadron, 
and  one  kite  squadron. 

The  course  of  the  Salisbury  Plain 
School  will  include  progressive  instruc- 
tion in  the  art  of  flying;  instruction  in 
the  general  principles  of  mechanics  and 
the  construction  of  engines  and  aero- 
planes; instruction  in  meteorology; 
training  in  observation  from  the  air; 
instruction  in  navigation  and  flying 
by  compass ;  training  in  cross-country 
flights  ;  photography  from  aeroplanes  ; 
signaling  by  all  methods,  and  instruc- 
tion in  types  of  warships  of  all  nations. 

A  frank  admission  of  inferiority  is 
included  in  the  government's  an- 
nouncement of  the  organization  of  the 
air  corps.  "The  government  has  been 
impressed  by  the  state  of  aerial  naviga- 
tion in  this  country,  compared  with 
the  progress  made  by  other  great  naval 
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and  military  powers.  The  efficiency 
of  the  aeroplane  for  purposes  of  mili- 
tary reconnoissance  has  been  proved 
both  in  foreign  maneuvers  and  in 
actual  warfare  in  Tripoli." 


EIGHT-WHEELED  ELECTRIC 
MOTOR  TRUCK 

A  new  type  of  electric  motor  truck, 
having  eight  wheels,  each  provided 
with  an  individual  motor  receiving 
power  from  a  gasoline-electric  gen- 
erating plant,  and  with  rear  wheels 
that    turn    automatically    with  the 


a  long  series  of  heavy  scientific  inves- 
tigations. 

The  Navy  Department  found  itself 
possessed  of  a  lot  of  old  brown  powder 
at  the  Indian  Head  factory,  down  the 
Potomac  River,  a  short  distance  from 
Washington.  It  was  of  a  kind  that 
was  used  several  years  ago  and  made 
a  lot  of  smoke.  It  is  known  as  ''cocoa 
powder"  because  of  its  color  and  also 
because  in  its  manufacture  shredded 
cocoanut  husk  was  used  as  a  binder. 

The  navy  people  tried  to  trade  it 
off  to  a  big  South  American  firm  for 
nitrate  to  be  used  in  making  the  new 


An  Exceptionally  Large  Gasoline- Electric  Truck  Having  Eight  Steering  and  Drive  Wheels. 
Each  Wheel  Has  Its  Own  Motor,  Located  on  the  Steering  Knuckle 


front  wheels  in  steering,  has  been  de- 
signed by  a  Minneapolis,  Minn.,  in- 
ventor. The  motor  for  each  wheel  is 
located  on  the  steering  knuckle  so  that 
it  swings  with  the  wheel,  thus  doing 
away  with  the  necessity  of  the  univer- 
sal joint  and  differential  gear. 


GUNPOWDER  USED  AS 
FERTILIZER 

Gunpowder  for  raising  crops  is  the 
latest  thing  under  test  in  Washington, 
two  great  arms  of  the  government,  the 
Navy  Department  and  the  Department 
of  Agriculture,  being  interested  in  the 
experiment.  It  all  came  about  quite 
accidentally  and  was  not  the  result  of 


smokeless  powder,  but  the  Chilean  im- 
porters could  not  see  it  even  though 
revolutions  in  that  part  of  the  world 
are  not  infrequent  and  most  any  kind 
of  powder  will  serve  for  a  hastily 
hatched  uprising.  A  bright  young 
naval  officer  determined  to  get  rid  of 
the  powder.  There  was  a  million  and 
a  half  pounds  of  it  on  hand  and  it  con- 
tained about  80  per  cent  potassium 
nitrate,  a  most  valuable  fertilizer  con- 
stituent. 

The  officer  went  to  the  Department 
of  Agriculture  and  offered  them  the 
explosive.  The  scientists  there  said 
that  theoretically  such  powder  was  a 
good  fertilizer,  but  that  they  really  did 
not  care  to  try  it  at  their  experiment 
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farms,  powder  being  decidedly  out  of 
their  peaceful  line  of  business.  How- 
ever, they  were  deeply  interested  and 
would  like  to  see  some  of  it  tried  on 
crops,  suggesting  Indian  Head  and 
some  of  the  army  posts  as  the  most 
appropriate  places  for  the  trials. 

So  the  navy  folk  mixed  up  a  lot  of 
the  stuff  with  Potomac  River  water, 
fresh  from  the  end  of  the  wharf  at 
Indian  Head,  and  saturated  the  truck 
garden  which  is  maintained  there  for 
the  benefit  of  the  officers  and  their 
families.  The  results  were  astonish- 
ing according  to  the  Indian  Head 
people.  They  grew  vegetables  which 
they  declare  vied  in  color  and  perfec- 
tion with  the  choicest  lithographed 
specimens  which  adorn  the  seed  cata- 
logues. 

This  year  the  experiment  is  being 
tried  on  a  larger  scale  and  with  equal 
success  on  the  gardens  and  lawns  at 
Fort  Hunt  and  Fort  Washington,  two 
of  Washington's  defenses  down  the 
Potomac.  What  might  happen  if  of- 
xficers  should  smoke  on  the  parade 
grounds  treated  with  the  powder  solu- 
tion can  only  be  guessed,  but  no  one 
seems  to  be  worrying  about  it.  Mean- 
while the  conservative  Agricultural 
Department  looks  on  and  applauds,  but 
so  far  there  has  been  no  requisition  on 
Indian  Head  for  old  powder  for  the 
experiment  stations. 


AIR-COOLED  SPARK  PLUGS 

A  spark  plug  described  as  "air 
cooled"  has  recently  been  placed  on 
the  market  in  Germany.  Although  dif- 
fering little  from  the  conventional  pat- 


Air-Cooled  Spark  Plug  Being   Marketed  in  Germany 

tern,  this  plug  incorporates  a  distinct 
innovation,  the  central  metal  spindle, 
which  carries  the  current  to  the  interior 
of  the  cylinder,  being  bored  for  about 
three-quarters  of  its  length,  while  at 


the  point  where  the  hole  terminates  are 
two  small  perforations  which  extend 
to  the  outside.  These  small  holes  pro- 
vide an  escape  for  the  air  which  is 
drawn  through  the  spindle.  A  check 
valve,  housed  in  the  brass  cap  of  the 
plug,  permits  the  free  ingress  of  a  cer- 
tain amount  of  air  on  the  suction 
stroke  of  the  motor,  but  closes  tightly 
to  prevent  the  escape  of  gas  during  the 
working  stroke.  It  is  claimed  that  the 
air  so  admitted  maintains  the  plug  at  a 
temperature  considerably  below  that 
of  the  ordinary  plug. 


BUILDING  STONE  MADE  OF 
BLAST-FURNACE  SLAG 

An  industry  now  assuming  consid- 
erable importance  in  Germany  is  the 
manufacture  of  building  stone  from 
blast-furnace  slag.  According  to  The 
Engineer,  London,  the  process  is  not 
patented,  and  is  very  simple  in  details. 
Practically  all  blast-furnace  slag  is 
suitable  for  stone  making,  but  it  must 
be  in  a  granulated  state,  being  unsuit- 
able after  it  has  been  allowed  to 
harden.  All  attempts  to  utilize  slag 
that  has  been  crushed  or  ground,  after 
having  been  once  hardened,  have  failed 
to  produce  a  good  solid  stone. 

In  the  process  here  referred  to,  the 
slag  is  granulated  by  the  addition  of 
water  as  it  flows  hot  from  the  furnace. 
The  granulated  slag  is  then,  after  be- 
ing thoroughly  mixed  with  the  re- 
quired proportion  of  lime,  allowed  to 
stand  one  hour  before  being  put 
through  the  forming  press.  After 
being  pressed  the  stones  are  slacked 
in  the  open  air,  and,  after  three  or  four 
weeks,  according  to  the  weather,  they 
are  ready  for  use.  Under  low  tempera- 
ture they  harden  slowly,  and  if  sub- 
jected to  frost  before  thoroughly  hard- 
ening, they  crumble  and  are  ruined. 
Otherwise,  the  stones  grow  constantly 
harder  with  time. 


(TRussian  laws  dealing  with  false 
weights  are  so  severe  that  in  one  prov- 
ince merchants  who  violate  the  law  are 
prohibited  from  participating  in  any 
kind  of  trade. 
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TRIPLEX  COMPOUND 
LOCOMOTIVE 

The  design  of  a  locomotive,  which 
is  practically  an  ordinary  Mallet  with 
working  tender,  but  instead  of  having 
the  high  and  low-pressure  cylinders  of 
different  size,  has  a  pair  of  high-pres- 


HEAT  PROTECTION  FOR 
ELECTRIC  FLATIRON 

A  new  type  of  electric  iron,  designed 
especially  to  meet  the  severe  condi- 
tions which  obtain  in  laundries  and 
dry-cleaning  shops,  is  shown  in  the 
drawing.  It  is  fitted  with  a  special  at- 


A  Proposed  Triplex  Compound  Locomotive 


sure  cylinders  attached  to  the  frames 
connected  with  the  back  part  of  the 
boiler,  and  two  pairs  of  low-pressure 
cylinders,  one  in  front  and  one  at  the 
rear  of  the  tender,  all  the  cylinders  be- 
ing of  the  same  size,  is  shown  in  the 
accompanying  illustration.  With  this 
arrangement  a  compounding  ratio  of 
two  to  one  is  obtained,  and  it  is  found 
that,  with  but  a  slight  increase  in  the 
weight  and  cost,  and  without  any  in- 
crease in  length,  about  50  per  cent 
more  tractive  effort  is  obtained,  the 
working  tender  being  so  arranged  that, 
with  only  25  per  cent  of  fuel  and  water 
remaining,  there  will  be  sufficient 
weight  to  give  the  full  adhesion.  The 
weight  of  such  a  tender  with  a  25-per- 
cent load  would  be  over  100,000  lb. 

The  horizontal  pipe  with  a  ball  joint 
in  the  cylinder  saddle,  which  takes  the 
exhaust  from  the  high-pressure  cylin- 
ders, has,  according  to  the  Railway  Ga- 
zette, given  practically  no  trouble  in 
Mallets  now  in  service,  and  this  is 
simply  duplicated  in  the  rear  of  the 
new  design  by  making  a  pocket  with 
a  ball  joint  in  the  footplate  and  taking 
the  exhaust  steam  from  the  high-pres- 
sure cylinders  back  to  this  footplate,  as 
well  as  forward  to  the  front  cylinders. 
The  object  of  placing  the  cylinders  on 
the  tender  at  the  rear  end,  is  to  make 
the  swivel  pipe,  which  has  the  ball 
joint  in  the  footplate  and  which  cor- 
responds to  the  receiver  pipe,  connect- 
ing the  high  and  low-pressure  cylin- 
ders at  the  front  of  the  engine,  of  suit- 
able length. 


tachment  arranged  in  such  a  manner 
that  the  combustible  insulating  cover- 
ing of  the  flexible  lead  is  protected  at 
the  points  likely  to  become  so  hot  that 
the  insulation  may  be  damaged.  The 
two  wires  leading  from  the  heating  ele- 
ment A  are  brought  into  a  porcelain 
connector,  B,  which  consists  of  two 
solid-brass  terminals  imbedded  in  por- 
celain, the  wires  being  held  in  position 
by  setscrews,  without  soldering.  These 
terminals  are  connected  at  the  top  by 
two  copper  wires,  which  are  carried  in 
iron  tubing  and  are  insulated  by  being 


The  Exterior  of  the 
Iron  and  a  Section 
Diagram  Showing 
the  Protective 
Device 


threaded  through  small  pieces  of  por- 
celain, C.  These  pieces  of  porcelain 
abut  closely  together,  so  that  there  is 
no  possibility  of  the  two  leads  acci- 
dentally becoming  short-circuited.  The 
two  copper  wires  terminate  in  a  second 
connector,  D,  to  w^hich  the  flexible 
lead  E  is  attached. 
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CALCULATING    THE  CIRCUMFERENCE 
OF    THE  UNIVERSE 

By  FOREST  RAY  MOULTON 


The  diameter  of  the  part  of  the  phys- 
ical universe  which  has  been  pene- 
trated by  the  most  powerful  telescopes 
of  modern  times  is  about  the  distance 
light  travels  in  10,000  years.  Now 
light  travels  186,330  miles  per  second, 
there  are  86,400  seconds  in  a  day,  and 
there  are  3651/4  days  in  a  year.  If 
the  diameter  of  the  universe  were  ex,- 
actly  known,  would  mathematicians 
be  able  to  compute  its  circumference 
with  an  accuracy  meeting  all  require- 
ments? For  example,  could  they  com- 
pute it  within  1/100, 000th  of  an  inch, 
so  that  the  error  in  their  results  could 
not  be  detected  with  the  most  power- 
ful microscopes  in  existence? 

The  approximate  length  of  the  cir- 
cumference of  a  circle  is  obtained  by 
multiplying  its  diameter  by  3  1/7.  This 
result  is  a  little  larger  than  the  true 
value.  A  more  nearly  correct  result 
is  obtained  by  multiplying  the  diam- 
eter by  3.1416.  While  this  result  is 
exact  enough  for  most  engineering  and 
other  practical  problems,  the  error 
would  be  important  in  computing  the 
circumference  of  the  universe.  A  still 
more  nearly  correct  value  of  the  mul- 
tiplier is  3.14159265,  which  is  accurate 
enough  for  all  ordinary  scientific  pur- 
poses of  the  present  time,  but  the  re- 
results  are  not  absolutely  correct. 

One  may  ask,  then,  what  number 
should  be  used  in  order  to  get  the  ex- 
act circumference  when  the  diameter 
is  given.  Mathematicians  have  proved 
that,  unfortunately,  the  exact  number 
can  not  be  expressed  by  a  finite  num- 
ber of  figures,  either  as  a  decimal  or 
as  an  ordinary  fraction.  If  the  num- 
ber were  expressible  as  an  ordinary 
fraction,  then,  when  it  is  reduced  to 
the  decimal  form,  it  would  be  found 
that  the  same  figures  repeat  them- 
selves in  the  same  order  over  and  over 
again.  For  instance,  if  the  number 
were  3  1/7,  in  the  decimal  form  it 
would  be  written  3.142857,  where  the 
omitted  part  consists  of  the  figures 


142857  repeated  over  and  over  indefi- 
nitely. In  a  similar  manner,  every 
other  number  which  can  be  expressed 
as  an  ordinary  fraction  goes  into  a 
decimal  which  contains  a  similar  cycle, 
generally  of  fewer  figures.  The  num- 
ber 1/5  goes  into  a  decimal  whose  re- 
peating cycle  is  simply  0.  Now,  the 
number  to  be  used  to  compute  exactly 
the  circumference  of  a  circle  cannot  be 
expressed  as  an  ordinary  fraction  or 
as  a  decimal  which  repeats  in  the  man- 
ner indicated.  Such  numbers  are  called 
by  mathematicians  "transcendental 
numbers,"  and  must  be  computed  in 
detail  as  far  as  they  are  desired. 

The  number  which  must  be  used  in 
finding  the  circumference  of  a  circle 
from  its  diameter  has  been  the  object 
of  much  attention  on  the  part  of  mathe- 
maticians and  computers.  It  has  been 
most  exactly  determined  by  W.  Shanks, 
an  Englishman,  who  computed  it  to 
707  decimal  places.  This  is  not  only 
far  beyond  the  actual  requirements  of 
all  science  at  the  present  time,  but  it 
seems  certain  that  it  will  always  re- 
main so ;  for,  it  is  found  that  if  it  were 
known  only  to  30  decimal  places,  the 
circumference  of  the  universe  could  be 
computed  with  an  accuracy  so  great 
that  the  error  could  not  be  detected 
with  a  microscope.  Not  only  has  the 
number  been  computed  quite  far 
enough,  but  mathematicians  have 
wasted  an  enormous  amount  of  time 
in  getting  the  last  677  places. 

C Headless  safety  matches  have  been 
manufactured  for  some  time  by  a 
Danish  match  concern.  One  end  of 
the  little  sticks  of  wood  are  dipped  into 
a  solution  of  chemicals  for  half  a  min- 
ute and  then  into  water  for  a  quarter 
of  a  minute.  Like  other  safety 
matches,  they  cannot  be  ignited  by 
friction  in  any  way  except  against  a 
specially  prepared  surface.  The  pre- 
pared end  of  the  match  is  distinguished 
by  being  colored. 
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AN   ELEVATING   DEVICE  FOR 

UNLOADING  CARS 

A  car  especially  designed  to  elevate 
and  dump  cars  loaded  with  coal,  gravel, 
and  like  materials,  is  being  used  in 
Germany.  It  comprises  a  flatcar  of 
especially  strong  construction,  on 
which  is  mounted  a  turntable  bearing 
rails.  This  turntable  is  capable  of 
being  swung  completely  around  and 
can  be  tipped  to  an  angle  of  45  deg. 
Normally  it  is  inclined  at  an  angle  of 
30  deg.,  so  as  to  form  an  unbroken  line 


A  Car  for  Elevating  and  Unloading  Gondola  Cars 


with  the  approaches  on  which  the  cars 
are  drawn  onto  the  turntable  for  un- 
loading and  are  run  from  it  after  the 


operation.  Cables,  driven  by  a  motor, 
draw  a  car  at  a  time  onto  the  turntable, 
the  turntable  is  given  a  quarter  turn, 


A  Car  Inclined  by  the  Elevator  and  Discharging 
Its  Load 


its  inclination  is  increased  from  30  to 
45  deg.,  and  the  load  is  allowed  to  dis- 
charge from  the  end  of  the  car.  Then 
the  turntable  is  lowered  again  to  the 
30-deg.  inclination,  turned  another 
quarter-revolution,  and  the  empty  car 
run  off  the  table  on  a  second  set  of  ap- 
proach rails.  The  operation  of  the 
turntable  is  executed  by  means  of  a 
second  motor. 

The  idea  is  to  provide  each  long  coal 
train  with  an  unloading  device.  It  will 
elevate  and  unload  six  to  eight  cars  an 
hour  with  ease. 


PUMP  DESIGNED  SPECIALLY  FOR  SEWAGE 

One  of  the  greatest  difficulties  en-  ever,  a  pump  has  been  invented  by  an 
countered  in  pumping  sewage  arises  English  engineer,  which,  it  is  claimed, 
from  the  fact  that  great  quantities  of  will  handle  unscreened  sewage  of  a 
solid  matter  find  their  way  into  drain-     consistency    that    would    choke  any 

other  type  of  pump.  It  is  a 
special  form  of  centrifugal 
pump  described  as  '*an 
eater  of  solids."  It  is 
claimed  to  have  an  ef- 
ficiency approximating 
that  of  the  ordinary  cen- 
trifugal pump.  From  the 
illustration  it  may  be  seen 
that  the  pump  consists  of 
a  centrifugal  with  a  conical 
impeller,  the  discharge  be- 
ing from  a  whirlpool 
chamber  of  gradually  in- 
age  systems,  this  matter  often  being  of  creasing  size,  as  is  usual.  The  im- 
such  nature  as  to  interfere  with  the  peller  is  provided  with  a  number  of 
working  of  the  ordinary  reciprocating  spiral  blades  running  out  of  the  top 
and  centrifugal  pumps.   Recently,  how-     of  the  cone,  and  is  carried  on  a  hor- 
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izontal   shaft  provided   with   a  long  forced  through  the   pump  does  not 

bearing,  and  also  with  the  necessary  leave  the  impeller  at  right  angles  to  the 

thrust   bearing.    Unlike   the   outflow  spindle,  but  in  a  direction  correspond- 

from  the  ordinary  centrifugal,  the  fluid  ing  to  the  taper  of  the  conical  impeller. 


LETTERS  STAMPED  WITH  INK 
INSTEAD  OF  STAMPS 


The  latest  type  of  slot  machine  for 
stamping  letters  to  be  tried  in  London 
does  not  stick  the  ordinary  postage 


An  English  Postage  Slot  Machine  Which  Stamps  a 
Letter  with  Ink  Instead  of  Sticking  the  Usual 
Postage  Stamp  Upon  It 


Stamp  on  the  letter  but  stamps  the  let- 
ter in  the  same  manner  as  the  stamp- 
ing machines  used  in  a  postoffice  to 
cancel  stamps.  That  is,  when  the 
sender  inserts  his  letter  in  the  machine, 
and  places  a  penny  in  the  slot,  the  en- 
velope is  impressed  with  a  circle  of 
red  bearing  the  words  ''London,  Id. 
[one  penny]  postage  paid,"  and  also 
with  the  numerals  designating  the  sec- 
tion of  London  in  which  the  letter  was 
stamped. 


CThe  river  Amazon,  according  to  the 
United  States  Geological  Survey,  car- 
ries to  the  Atlantic  Ocean  618,000,000 
tons  of  solution  and  sediment,  traces  of 
which  can  be  observed  100  miles  from 
land. 


NEW  GERMAN  CANAL 
PROPOSED 

A  number  of  the  Chambers  of  Com- 
merce and  influential  manufacturers 
of  Germany  are  advocating  the  con- 
struction of  a  canal  through  Ger- 
man territory  from  the  Rhine  to  a 
German  port  on  the  North  Sea.  The 
commission  which  has  been  intrusted 
with  the  negotiations  and  plans  pro- 
poses that  the  canal  start  from  the 
Rhine  at  Wesel,  thence  run  in  a  north- 
erly direction  between  the  Netherlands 
frontier  and  the  river  Ems  and  finally 
join  this  river  opposite  the  town  of 
Leer,  a  few  miles  from  the  mouth. 
The  length  of  such  a  canal  would  be 
about  120  miles.  In  addition  to  the 
great  advantage  to  German  shipping 
and  the  immense  strategical  value,  the 
canal  would  also  facilitate  the  cultiva- 
tion of  the  fens  through  which  it 
would  pass. 


ABSORPTION  BY  GLASS  IN 
X-RAY  PHOTOGRAPHY 

One  of  the  chief  reasons  why  X-ray 
photographs  have  poorly  defined  out- 
lines is  that  the  glass  ordinarily  used 
in  X-ray  apparatus  absorbs  as  high  as 
52  to  70  per  cent  of  the  rays,  accord- 
ing to  its  thickness.  Sir  J.  J.  Thomson, 
the  noted  British  scientist,  has  ad- 
vanced the  theory  that  the  absorption 
is  directly  proportional  to  the  atomic 
weights  of  the  substances  entering 
into  the  composition  of  the  glass. 
Working  upon  this  basis,  German 
chemists  have  now  produced  a  glass 
which  absorbs  only  10  to  15  per  cent 
of  the  X-rays,  scarcely  becomes  heated 
or  fluorescent,  and  produces  no  sec- 
ondary rays.  The  X-ray  photographs 
taken  with  apparatus  in  which  tubes 
of  this  glass  were  used,  are  said  to  be 
very  clear  and  distinct.  Also,  much 
shorter  exposures  are  needed. 
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Loading  Grain  into  Cars  by  Means  of  a  Portable  Elevator 


PORTABLE  GRAIN-LOADING 
ELEVATOR 

Several  portable  grain-loading  ele- 
vators, v^hich  may  be  operated  by  an 
electric  motor  or  by  a  gasoline  engine, 
are  being  used  with  considerable  suc- 
cess by  the  Northern  Illinois  Electric 
Railway,  which  devotes  special  atten- 
tion to  the  handling  of  grain  on  its  line 
extending  through  the  famous  corn- 
belt  of  Illinois.  Regulation  steam-road 
freight  cars,  operated  on  the  electric 
line,  are  placed  on  sidings,  located  at 
frequent  intervals,  and  the  farmers 
bring  the  grain  to  them  in  wagons. 

The  first  of  the  elevators  used  was 
driven  by  a  gasoline  engine,  but  the 
lately  installed  similar  machines  are 
operated  by  electric  motors,  taking 
current  from  the  trolley  wire.  The 
grain  wagons  are  tilted  in  the  manner 
shown,  and  the  load  feeds  into  the  re- 
ceiving box  of  the  elevator.  A  wagon- 
load  of  grain  can  be  transferred  into  a 
car  in  10  min. 


CA  traveler  recently  returned  from 
China  states  he  was  astounded  to  learn 
that  people  in  the  interior  who  can 
speak  no  language  but  Chinese  are  yet 
thoroughly  familiar  with  the  life  and 
work  of  George  Washington,  excellent 
biographies  and  reviews  of  his  achieve- 
ments having  been  published  in 
Chinese. 


THIEF-PROOF  RACK  FOR 
TOOLS 

A  stand  tool  rack  provided  with  a 
means  for  preventing  the  mysterious 
disappearance  of  shop  tools  is  shown 
in  the  accompanying  drawing.  The 
larger  tools  are  held  in  the  circular 
rack  by  dropping  the  handles  through 
the  slots,  and  in  the  center  is  a  shal- 


A  Tool  Rack  Provided  with  a  Top  Which  is  Padlocked 


Over  the  Heads  of  the  Tools  to  Prevent  Their 
Removal 

low  tray  for  smaller  tools.  The  tools 
are  locked  in  place  by  swinging  a  large 
circular  steel  cover  over  them  and  pad- 
locking it. 


METAL  WORK   AND  ETCHING 

By  JOHN  D.  ADAMS 
PART  X— Hinges  and  Drawer  Pulls 

HE  making  of  arts-and-crafts  fur-  hinges — either  real  or  imitation.  The 
niture  is  now  an  important  item    latter,  used  in  connection  with  butt 

hinges,    are  merely 


in  all  manual  train 
ing  courses,  and  is 
probably  one  of  the 
most  popular  of 
handicrafts  among 
amateurs  in  general. 
This  class  of  furni- 
ture demands  a  dis- 
tinctive style  of 
hardware.  In  fact, 
in  the  absence  of  the 
.  usual  machine-made 
ornaments,  the  hard- 
ware is  about  the 
only  added  decora- 
tive feature. 

The  accompanying 
illustrations  may  serve  to  point  out 
what   can   be   done   in   the   way  of 


O 


J 
3 
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Hinge  Patterns  and  Stages  of  Construction 


plates  of  brass  or 
copper  appropriately 
shaped  and  attached 
with  large-headed 
nails.  In  making 
the  real  hinge,  we 
must  first  make  an 
accurate  full-size 
drawing,  showing 
the  pattern  and  the 
projecting  lugs  as  in 
the  working  draw- 
ing. As  a  rule, 
three  of  these  are  in- 
tegral with  the  sta- 
tionary portion,  and 
the  remaining  two  form  a  part  of  the 
swinging  half. 
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With  thin  metal,  say,  No.  20  gauge, 
the  piece  may  be  cut  out  with  the  tin 
snips,  but  for 
the  heavier  gauges 
the  saw  must  be 
used.  Where  por- 
tions are  to  be  cut 
from  the  interior, 
a  hole  must  first 
be  drilled  so  that 
the  saw  blade  can 
be  inserted.  A 
short  piece  of 
board,  3  in.  wide, 
with  a  notch  in 
the  end,  should  be 
nailed  or  clamped 
to  the  bench,  so 
as  to  overhang 
about  4  or  5  in. 
This  will  prove  a 
great  convenience 
when  sawing,  as 
it  will  firmly  sup- 
port the  metal 
while  the  saw  is 
moved  up  and 
down  through  the 
slot.  Place  the 
saw  in  the  frame 

so  as  to  cut  on  the  down  stroke.  On 
the  larger  hinges  and  where  the  shape 
will  permit,  the  edges  should  be  bent 
over  slightly  with  the  hammer,  so  as 
to  give  the  appearance  of  thickness. 
When  the  projecting  lugs  are  all 
filed  up  square  and  properly  fitted, 
the  bending  should  be  done.  The  vari- 
ous stages  are  indicated 
in  the  drawing.  After 
stage  two  has  been 
reached,  a  straight  wire 
nail  should  be  inserted 
and  the  piece  hammered 
closely  around  it.  Some 
further  filing  will  then 
be  necessary  in  order  to 
get  the  two  sides  to  fit 
properly  together.  This 
accomplished,  however, 
nothing  more  remains  ^ 
than  to  fit  in  the  pin  and 
trim  off  its  ends,  which 
should  then  be  slightly 
prevent  it  from  falling  out 


Designs  for  Drawer  Pulls 


nail  used  in  forming  the  lugs  may  serve 
as    a    pin,   provided    it    is  perfectly 
straight    and  the 
head  is  cut  off. 

The  etching 
process  i  s  rarely 
applied  to  hinges, 
but  the  several 
coloring  solutions, 
heretofore 
described,  may  be 
applied  according 
to  the  effect  de- 
sired. Plain  lemon 
brass  and  ham- 
mered copper  are 
popular  finishes. 
Lacquer  is  used 
in  all  cases. 


Drawer  Pulls 

There  is  prob- 
ably n  o  article 
within  the  scope 
of  home  metal 
work,  in  the  mak- 
ing of  which  the 
efforts  of  the  ama- 
teur show  up  to 
better  advantage 
of  arts-and-crafts 


=3^ 

Cross-Sections  Showing  Construc- 
tion of  Drawer  Pulls 


burred  to 
The  wire 


than  in  the  case 
drawer  pulls.  From  the  illustration  of 
nine  specimens  some  idea  may  be 
gained  of  the  variety  obtainable ;  and, 
as  both  brass  and  copper  are  available, 
and  these  in  various  finishes,  the  ar- 
tistic possibilities  will  be  evident.  A 
piece  of  mission  furniture  of  pleasing- 
design,  though  made  by 
an  amateur  and  from  pine 
lumber,  will,  when  prop- 
erly stained  and  fitted 
with  this  handmade  hard- 
ware, present  an  attract- 
ive appearance. 

The  gauge-  of  the  metal 
may  be  about  No.  16  for 
average  sizes.  When  it 
is  desired  to  keep  the 
piece  perfectly  .  flat,  all 
the  cutting  should  be 
done  with  the  metal  saw. 
Literior  openings  require 
the  drilling  of  a  hole  for  the  insertion 
of  the  saw  blade,  the  end  of  which  is 
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then  reconnected  to  its  frame.  The 
handles  are  of  brass  or  copper  rod,  bent 
over  wood  and  using  a  wooden  mallet, 
so  as  to  avoid  marring  them.  These 
are  connected  to  the  plate  by  either  of 
three  methods,  as  shown.  In  the 
first  method,  the  metal  strip  is  first 
snugly  bent  around  the  handle  and 
then  the  two  ends  are  inserted  into  the 
small  rectangular  opening  in  the  plate, 
where  the  ends  are  bent  over  and  ham- 
mered flat.    In  the  second  method,  a 


plain  riveted  strap  is  used.  In  the 
third,  the  strap  is  closely  fitted  around 
the  handle  and  the  two  ends  spread 
apart  and  drilled  for  the  rivets.  Where 
the  size  and  pattern  permit,  the  edges 
of  the  plate  are  to  be  beveled  over 
with  the  mallet  so  as  to  give  the  plate 
the  appearance  of  having  considerable 
thickness.  If  the  pulls  are  to  be  used 
in  connection  with  the  hinges  previ- 
ously described,  the  finish  and  metal 
should,  of  course,  be  the  same. 


ELECTRIC  WAX  MELTER 
AND  DROPPER 

An  electric  device  for  melting  and 
dropping  the  wax  used  in  sealing  let- 
ters or  packages  is  being  marketed  by 
an  electrical  concern  in  Buffalo,  N.  Y. 


Wax  Melter  and  Dropper  for  Putting  Seals  on  Letters 
and  Packages 


It  is  designed  especially  for  banks,  ex- 
press offices  and  shippers  of  large 
numbers  of  packages  that  require  a 
wax  seal,  and  is  much  cleaner  and 
quicker  than  the  old  methods. 


COATING  IRON  PIPES  WITH 
LEAD 

An  English  inventor  has  developed 
a  new  and  cheap  process  by  means  of 
which  a  coating  of  lead  of  any  thick- 
ness desired  may  be  applied  to  iron. 
The  weight  of  lead  deposited  can  be 
varied  from  a  fraction  of  an  ounce 
to  any  weight  up  to  several  pounds 
per  foot  of  surface.  His  process  en- 
ables the  coating  to  be  applied  to  a 
variety  of  purposes,  such  as  the  lining 
of  iron  pipes,  inside,  outside,  or  both, 
used  for  the  conveyance  of  corrosive 


liquids ;  the  lining  of  pumps,  chemical 
vessels,  etc. 

Hitherto  the  coating  of  iron  and 
steel  surfaces  with  lead  has  been  al- 
most exclusively  confined  to  the  pro- 
duction of  terneplate,  as  the  thickness 
of  lead  which  could  be  applied  was 
within  narrow  limits. 


COALING  BARGE  MIXES  THE 
COAL  AUTOMATICALLY 

Economy  in  the  steamship  consump- 
tion of  coal  often  requires  that  two 
kinds  of  coal  be  mixed  in  a  certain 
fixed  proportion,  and  to  expedite  coal- 
ing under  such  requirements  a  con- 
cern in  Liverpool,  England,  has  con- 
structed several  automatic  coaling 
barges  which  mix  two  classes  of  coal 
in  different  proportions  as  required. 
In  these  barges  an  endless  chain  of 
buckets  runs  over  and  under  the  coal 
compartments,  receiving  coal  as  they 
pass  under  the  compartments.  The 
doors  in  the  bottom  of  the  compart- 
ments through  which  the  coal  drops 
into  the  buckets  can  be  opened  or  shut 
instantaneously  by  operation  from  the 
deck.  The  coal  undergoes  an  auto- 
matic mixing  process  in  its  progress 
through  the  compartments  to  the 
doors,  and  then  the  mixing  process  is 
made  complete  as  the  coal  from  the 
buckets  passes  through  the  chutes  into 
a  steamship's  bunkers. 


C  The  long-distance  balloon  record 
has  been  awarded  by  the  Aero  Club  of 
France  to  Eniile  Dubonnet,  for  a  flight 
of  1,214  miles. 


The  Wonders  of  Light 

By  J.  GORDON  OGDEN,  Ph.  D. 
V  —  Vision 

This  is  the  fifth  of  a  series  of  articles  by  the  author  of  "Heat"  and  "The  Kingdom  of  Dust,"  which  have  appeared 
in  this  Magazine.    Dr.  Ogden  is  professor  of  physics  in  the  Fifth  Avenue  High  School,  Pittsburg,  Pa. 


LIKE  every  other  function  of  the 
higher  organisms,  vision  is  a  pro- 
duct of  evolution.  \Vhen  we  study  the 
complicated  parts  and  highly  special- 
ized mechanism  of  the  human  eye,  we 
have  only  to  turn  to 
the  seeing  apparatus 
of  the  lower  animals 
to  perceive  the  begin- 
nings of  structures 
that  reach  their  high- 
est development  in 
''the  heir  of  all  the 
ages,  in  the  foremost 
files  of  time." 

Life  existed  on  this 
planet  for  myriads  of 
centuries    in  total 
blindness.  Formless 
masses  of  protoplasm 
in  the  slimy  ooze  of 
ancient  oceans  moved  to 
and  fro  on  the  ocean  bot- 
tom, without  a  vestige  of 
an  organ  of  vision.  As 
we  go  down  the  steps  of 
animal  life  as  we  know  it 
to-day,  one   by  one  the 
marvelous  differentiation, 
or  setting  apart,  of  cer- 
tain portions  of  the  organ- 
ism  for  the   purpose  of 
vision  disappear.  Finally, 
in  the  very  lowest  forms 
of  life,  in   the  remotest 
and  deepest  subcellar  of 


According  to  the  Theory  of  Mosaic 
Vision,  Each  of  the  Visual  Rods  in 
the  Retina  of  the  Eye  Takes  Up  a 
Part  of  the  Object  Which  We  See, 
the   Whole  Being   Blended  Together 


An  Enlarged  View  of  the  Engrav- 
ing of  the  Eye  Shown  Aoove. 
Dots  cannot  be  Seen  in  Top 
View,  but  are  Very  Plain  in 
Lower.  This  is  a  Fine  Illus- 
tration of  the  Mosaic  Theory 


creation,  down  at  the  bottom  of  the 
steps,  we  come  to  those  curious  begin- 
nings of  life — mere  splotches  of  proto- 
plasm, barely  within  the  confines  of 
living  matter,  and  absolutely  without 
visual  apparatus.  At 
least,  the  highest 
powers  of  the  micro- 
scope fail  to  reveal 
anything  of  the  kind. 

For  ages  the  beat- 
ing   of    light  waves 
upon   these  primitive 
smears  of  life  had  no 
effect  other  than  that 
of,  possibly,  a  slight 
stimulation    on  the 
rudimentary  nervous 
system.  Finally, 
through  all  the  aeons 
of  time  that  our  earth 
has  been  in  existence,  this 
constant  pounding  on  the 
closed  doors  of  sense  per- 
ception had  its  effect.  The 
first   eye   to   open  could 
hardly  be  called  an  eye.  A 
tiny  speck  of  pigment  ap- 
peared   whose  special 
function    seemed    to  be 
that  of  responding  to  the 
incessant  summons  of  the 
light  waves.    In  Euglena, 
Fig.  1,  a  microscopic  ani- 
mal that  gives  a  greenish 
color  to  the  pools  of  water 
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that  it  inhabits,  appears  a  tiny  ''eye 
spot"  that  seems  to  be  the  humble  be- 
ginning of  an  organ  designed  for 
vision  alone.  It  is  the  first  step  on  the 
way  to  the  development  of  a  sense  that 
gives  to  the  living  world  the  faculty 
of  sight. 

No  one  knows  how  many  ages,  how 
many  cycles  of  time,  elapsed  before 
the  human  eye  with  its  marvelous 
lens  and  magic  retina  made  possible 
the  glories  of  the  rainbow,  the 
wondrous  colors  of  a  sun- 
set, and  all  the  other 
beautiful  phenomena  at- 
tendant upon  the  tiny 
ether  waves  known  as 
light. 

It  is  quite  probable  that 
all  eyeless  animals  have 
the  power  of  distinguish- 
ing light  from  darkness. 
The  maggots  from  which 
the  common  housefly 
originates  will  wriggle 
away  from  light  and  seek 
refuge  in  the  darkest 
crannies.  The  hydra 
(Fig.  2),  a  tiny,  green  or 
yellow,  fresh-water  polyp, 
if  placed  in  a  black  bottle 
filled  with  water,  will  at- 
tach itself  to  any  part  of 
the  glass  where  the  light 
may  filter  through.  Even 
a  plant  will  turn  toward 
the  light,  as  everyone 
knows  who  has  observed 
a  potato  or  geranium 
growing  in  a  cellar  win- 
dow. This,  however,  is 
not  vision.  A  picture- 
forming  eye  must  have  a  lens  in  or- 
der that  the  light  rays  may  be  con- 
centrated. Some  form  of  nerve  tis- 
sue is  also  needed  in  order  that  the 
light's  tiny  quiverings  may  be  per- 
ceived. 

The  crayfish,  commonly  known  as 
the  ''crawfish,"  has  a  wonderfully  com- 
plex visual  equipment.  The  two  eyes 
possessed  by  this  humble  invertebrate, 
are  really  compound  eyes.  Figure  3 
represents  a  vertical  section  of  the  eye 
stalk  of  the  crayfish,  and  Fig.  4,  a 


Fig.  1  —  Euglena,  Microscopic 
Animal  with  "  Eye  Spot  " 


Fig.  2— The  Hydra,  Low  Form 
of  Life  Turning  toward  Light 


highly  magnified  portion  of  the  same 
stalk,  showing  the  cones,  spindles,  and 
optic  nerve.  Each  of  the  paddle- 
shaped  crystalline  cones  is  an  eye  in  it- 
self, separated  from  all  the  other  eyes 
by  a  dark  zone  of  pigment.  These 
cones  are  not  hollow  tubes.  On  the 
contrary,  they  are  solid  rods  of  high  re- 
fractive power.  As  many  images  are 
borne  to  the  central  nervous  system  of 
the  crayfish  as  there  are  individual 
visual  rods.  Does  the  crayfish,  there- 
fore, see  multiplied 
images  of  an  object? 
When  an  enemy  or  friend 
approaches,  does  it  see  a 
legion  of  its  acquaint- 
ances, and  is  its  whole 
horizon  taken  up  with 
tiny  pictures  of  its  casual 
callers? 

When  we  consider  that 
the  common  ant  has  100 
such  eyes;  the  housefly 
8,000,  and  the  dragonfly, 
28,000,  the  question  of 
compound  vision  is  inter- 
esting, to  say  the  least. 
No  wonder  that  a  fly  is  so 
elusive  with  its  tremen- 
dous battery  of  eyes,  giv- 
ing a  range  of  vision 
through  a  very  wide  an- 
gle. 

It  is  quite  likely,  as 
demonstrated  by  Johan- 
nes Miiller,  that  com- 
pound eyes  do  not  play 
the  part  of  simple  eyes. 
Each  of  the  8,000  images 
or  pictures  formed  by  the 
facets  of  a  housefly's  eyes 
is  not  an  image  of  an  entire  object,  but 
only  of  a  part.  These  parts  are  fitted 
together  in  somewhat  the  same  manner 
as  the  irregular  bits  of  colored  glass 
and  stone  are  harmonized  into  the 
beautiful  mosaic  pictures  of  mediaeval 
Italy.  Figure  7  shows  very  clearly 
the  principle  of  mosaic  vision.  Only 
a  few  rays  of  light  from  any  point  on 
an  object  can  reach  the  optic  nerve, 
and  these  rays  must  enter  perpendic- 
ularly to  the  cornea.  Hence,  there  is 
little  or  no  confusion  of  images,  and 
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each  point  in  an  object  occupies  the 
same  relative  position  in  the  mosaic 
image  thus  formed. 

The  human  eye,  Fig.  8,  while  it  ap- 
pears to  be  quite  different  from  the 
compound  eye  of  the  crayfish,  has  a 
fundamental  resemblance  to  it,  as  Hux- 
ley has  pointed  out.  In  order  that  we 
may  understand  what  is  really  a  close 
relationship,  let  us  review,  briefly,  the 
structure  of  the  vertebrate  eye,  espe- 
cially that  of  man. 

A  human  eye  is  like  a  camera 
has  a  lens  to  gather  the 
light  rays  to  a  focus.  It 
has  an  adjustable  screen, 
or  iris,  for  regulating  the 
amount  of  light  that  shall 
enter.  It  has  a  sensitive 
film  affected  by  the  phys- 
ical or  chemical  action  of 
the  light.  Like  the  cam- 
era and  all  other  optical 
instruments,  its  interior 
is  dark  and  lined  with 
black,  in  order  that  there 
may  be  no  unwanted  in- 
ternal reflections  with 
consequent  multiplied  im- 
ages. Again,  unlike  the  cam- 
era, the  eye  does  not  depend 
upon  the  lens  alone  for  its  light 
concentration,  for  the  thin, 
transparent  skin  which  covers 
the  pupil,  and  is  known  as  the 
cornea,  has  also  the  power  of 
refraction.  Furthermore,  two 
fluids  in  the  eye,  one  in  the 
front,  known  as  the  aqueous 
humor,  and  one  in  the  main 
chamber,  known  as  the  vit- 
reous humor  and  occupying  about  four- 
fifths  of  the  bulk  of  the  eye,  have  like- 
wise the  power  of  bending  the  light 
rays  that  pass  through  them.  All  of 
these  refractive  media  work  in  con- 
junction, with  each  other  and  with  the 
various  muscles  and  nerves,  to  produce 
a  sharp,  clean-cut  image  upon  the 
retina. 

The  retina,  shown  in  cross  section  in 
Fig.  9,  is,  perhaps,  the  most  compli- 
cated, the  most  marvelous,  of  all  of 
nature's  handiwork.  It  is  the  apex  of 
the  pyramid  of  creation.  The  retina  of 


Fig.  3  (Upper  View)  —  Magnified 
Vertical  Section  of  Eye  Stalk 
of  Crayfish 

Fig.4  (Lower  View)— Highly  Mag- 
nified Portion  of  Same  Stalk, 
Showing   Cones   and  Spindles 


the  human  eye,  although  it  is  but  one- 
eightieth  of  an  inch  in  thickness,  is 
made  up  of  10  distinct  layers,  each  of 
which  has  some  distinct  function  in  the 
business  of  the  eye — that  of  receiving 
the  rays  O'f  light,  permitting  them  to 
make  certain,  probably,  chemical 
changes,  and  transmitting  the  effect  to 
the  brain. 

While  physiologists  are  not  of  one 
accord  as  to  the  effect  of  light  waves 
upon  the  retina,  it  is  generally  admitted 
that  the  ninth  layer,  which  is  made  up 
of  rods  and  cones,  has  a 
most  important  part  in 
the  mechanics  of  vision. 
The  retina  is  really  a  net- 
work of  almost  immeas- 
urably small  branches  of 
the  optic  nerve.  It  is 
made  up  of  delicate  nerve 
fibers,  numbering  no  less 
than  800,000.  For  each 
fiber  there  are  seven 
cones,  100  rods,  and  seven 
pigment  cells.  Let  the 
reader  multiply  the  num- 
bers of  fibers,  cones,  rods, 
and  pigment  cells,  and 
call  to  mind  that  this  myriad 
of  complex  structures  are 
packed  into  a  space  less  than 
one-fivehundredth  part  of  an 
inch  in  thickness,  and  he  will 
gain  some  idea  of  the  wonder- 
fully intricate  construction  of 
the  apparatus  which  serves 
the  priceless  gift  of  sight. 

To  gain  a  better  conception 
of  the  rods  and  cones,  and 
their  functions,  let  us  quote 
from  Professor  Bidwell,  an  English 
scientist  of  note:  "Imagine  a  small 
portion  of  the  inner  surface  of  the  eye- 
ball, one-tenth  of  an  inch  square,  to 
l)e  magnified  2,000  diameters  (four  mil- 
lion times),  and  let  the  enlarged  area 
1)e  represented  by  a  floor  of  a  room,  17 
ft.  square.  Procure  a  quantity  of  cedar 
pencils,  and  set  them  on  the  floor  in 
an  upright  position  and  very  close  to 
one  another.  It  will  be  found  that  the 
number  of  pencils  required  to  fill  the 
space  will  be  about  half  a  million.  To 
make  the  analogy  more  complete,  let 
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some  of  the  pencils  be  sharpened  to  a 
long  tapering  point  at  their  lower  ends, 
the  greater  number  remaining  uncut, 
just  as  received  from  the  manufactur- 
ers. Neglecting  details,  which  may  be 
regarded  as  immate- 
rial for  our  present 
purpose,  we  may  con- 
sider the  uncut  points 
as  representing,  upon 
an  enormously  mag- 
nified scale,  the  rods 
of  the  retina,  and  the 
pointed  ones,  the 
cones.  The  flat  upper 
ends  of  the  pen- 
cils may  be  paint- 
ed in  different  uni- 
form colors,  and 
arranged  so  as  to 
form  a  large  pic- 
ture in  mosaic ;  if 
this  is  looked  at 
from  such  a  dis- 
tance that  its  im- 
age is  a  tenth  of 
an  inch  square 
(which  will  be  the 
case  when  the  picture  is  about 
40  yd.  away),  all  possibility 
of  distinguishing  the  separate 
elements  which  comprise  it 
will  be  lost,  and  the  picture 
will  seem  to  be  a  perfectly 
continuous  one.  Although 
the  light  which  enters  the  eye 
cannot  reach  the  rods  and 
cones  until  it  has  traversed 
all  the  other  layers  of  the 
retina,  yet  these  intervening 
layers,  being  transparent,  of- 
fer little  obstruction  to  its 
passage,  and  it  can  hardly  be 
doubted  that  the  rods  and 
cones  are  the  special  organs 
upon  which  light  exerts  its  ac 
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Fig.  5 — Magnified  View  of  Section  of  Simple 
Eye  of  Jellyfish 


Fig.  6— Eye  Stalks  of  a  Decapod.  The  Compound  Eye 
on  the  Right  has  been  Lost,  and  in  Its  Place  the 
Animal  has  Regenerated  an  Antenna  —  After  Herbst 


tion,  the  picture  focused  .uV^riTo^^ruof^rv^sion 
upon  their  ends  being  in 
truth  an  exceedingly  fine 


into  electrical  energy,  and  that  the 
visual  stimulus  is  electrical.  Others 
believe  in  the  photo-mechanical  theory, 
according  to  which  the  pigmented  cells 
in  the  retina,  forced  out  of  their  shape 
and  volume  by  the 
mechanical  action  of 
light,  press  upon  the 
rods  and  cones,  thus 
producing  a  stimula- 
tion. 

The  most  probable 
theory,    however,  is 
that  which  is  known 
as  the  photo-chemical. 
According  to  this 
theory    the  light 
waves  produce  a 
chemical  change 
in    the    rods  and 
cones,  causing  im- 
pulses which 
ascend   the  optic 
nerve  to  the  brain. 
There   is,   in  the 
retina,  a  peculiar 
substance  known 
as    rhodopsin  or 
''visual  purple."    It  bleaches 
under  the  influence  of  strong 
light,  but  is  regenerated  quite 
rapidly.    Boll,  its  discoverer, 
claimed  that  this  vision  pur- 
ple furnishes  absolute  proof 
of  the  photo-chemical  theory 
of  vision.    The  elaborate  re- 
searches   of    Kiihne  have 
weakened  this  belief  consider- 
ably.    The   function   of  the 
purple  seems  to  be  that  of 
rendering  the  eye  sensitive  to 
very  faint  light.  All  nocturnal 
animals,  with  the  exception 
of  the  bat,  possess  this  pe- 
culiar compound  to  a  marked 
degree. 

The  photo-chemical 


from  Any  Point  may 
Visual  Rods,  Which  are  Supposed 
to  be  Hollow  Tubes 

mosaic. ' 

There  are  various  theories  concern 


Practically  Only  One  Ray  of  Light      fuUCtioU    of   the   OUrplc  is 
/  Enter  the        ,  .  ^  ^      ^  r  ^ 


ing  what  takes  pl^ce  when  the  ether 
waves  enter  the  rods  and  cones.  Some 
scientists  hold  the  opinion  that  the  en- 
ergy of  the  light  waves  is  transformed 


shown. in  Fig.  10.  If  the 
strong  light  from  a  barred 
window  is  permitted  to  fall  upon  the 
retina  of  a  rabbit,  the  eye  quickly  re- 
moved, and  the  retina  ''fixed"  with  a 
solution  of  alum,  the  purple  will  show 
the  barred  effect  portrayed  in  the  il- 
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lustration,  a  permanent  ''photogram." 
In  the  center  of  the  retina,  quite  near 
to  the  optic  axis,  is  the  ''yellow  spot," 
the  most  sensitive  area  of  the  eye.  In 
the  center  of  the 
"yellow  spot" 
the  rods  are 
absent.  About  a 
tenth  of  an  inch 
from  this  point, 
the  optic  nerve 
enters  the  eye, 
and  the  retina  is 
incomplete  in  this 
area,  forming 
what  is  known  as 
the  ''blind  spot." 
Figure  11  afifords 
an  opportunity  of 
demonstrating  the 
of  the  "blind  spot,' 


Fig.  8- 


The  Human  Eye,  Normal  Vision,  Showing  All 
the  Important  Parts 


existence 
if  the  di- 
rections under  the  illustration 
are  faithfully  obeyed. 

Man's  eye  is  an  improve- 
ment upon  those  of  the  lower 
forms  of  animal  life,  but  it  is 
by  no  means  a  new  thing  un- 
der the  sun.  As  before  noted, 
Huxley  has  called  attention 
to  the  fact  that  it  is  not  such 
a  far  cry  from  the  wonderful 
eye  of  man  to  the  equally 
wonderful  eye  of  the  crayfish. 

It  is  quite  likely  that  the 
human  eye  is  at  present  in  a 
transitional  stage  of  develop- 
ment; otherwise  it  would  be 

difficult  to  account  for  its     Pi^.g  —  Cross  Section  of  Human 
many  defects  as  an  optical 
instrument,     unless  we 
choose  to  regard  these  defects  as  the  in 


results  of  compromises  whereby  the 
best  average  results  are  obtained. 

An  exposition  of  a  few  of  these  de- 
fects may  not  be  uninteresting.  For 
example,    no  hu- 
man eye  has  any 
adequate  means 
for  the  proper  cor- 
rection of  what  is 
known   as  "chro- 
matic aberration" 
or,   in   plain  lan- 
guage, it  lacks  the 
power  of  bringing 
all  colors  to  the 
same  focus.  Were 
the  eye  corrected 
for     this  defect, 
vision    would  be 
clearer.    One  would  not  sec 
the   violet   haze   around  the 
opal  globes  of  the  arc  light  in 
the  streets.    A  red  spot  upon 
a  violet  ground  would  not  ap- 
pear to  be  raised  above  the 
surface,  nor  would  a  violet 
spot  upon  a  red  ground  ap- 
•pear  to  be  depressed,  if  the 
eye  brought  all  the  colors  to 
the  same  focus.    A  room  that 
is  papered  or  painted  a  blue- 
violet    color    appears    to  be 
larger  than  when  its  coloring 
is  red.    This  is  likewise  a  re- 
sult of  chromatic  aberration. 

Another  defect  of  the  eye  is 
known  as  astigmatism.  As 
the    term    is  ordinarily 
used,     astigmatism  is 
caused  by  an  irregularity 
the  curvature  of  the  cornea.  The 


Retina.  Note  Rods  and  Cones 
in  the  Upper  Layer 


Fig.  10—  Photogram,"  Showing  the  Effect 
Produced  on  the  Visual  Purple  of  the 
Retina  of  a  Rabbit,  by  the  Action  of  a 
Strong  Light  from  a  Barred  Window 


Fig.  11— The  Blind  Spot.  Close  the  Left  Eye.  Look  Steadily  at  the 
Cross.  A  Position  can  be  Found,  by  Moving  the  Book  toward  or 
from  You,  Where  the  Circle  will  Disappear.  The  Image  of  the  Circle 
is  Then  on  the  "  Blind  Spot " 
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Fig.  12 — These  Lines  are  All  of  the  Same  Fig.  13 — Irregular  Astigmatism.  This  Peculiar  Effect  may  be  Perceived 

Degree  of  Blackness.    They  Do  not  by  Looking  at  a  Light  through  a  Minute  Circular  Hole  in  a  Piece 

Appear  so  to  an  Eye   Afflicted  with  of  Tinfoil 
Astigmatism 


cornea  is  shaped  more  or  less  like  the 
bowl  of  a  spoon,  its  curvature  being 
greater  vertically  than  horizontally. 
As  a  result  the  eye  is  unable  to  bring 
to  a  sharp  focus  all  the  parts  of  two 
lines  crossing  each  other  at  right  an- 
gles. One  line  generally  appears  to 
be  heavy  and  distinct,  while  the  other 
has  a  slightly  hazy  appearance.  This 
form  of  astigmatism  as  revealed  by  Fig. 


Fig.  14 

Fig.  15 

Fig.  14— "Far  Sight,"  Due  to  Flattening  of  Crystalline 
Lens.  The  Lower  Drawing  Shows  How  This  Defect 
may  be  Remedied  with  the  Lens  of  Eyeglasses 

Fig.  15  — "  Short  Sight,"  Due  to  Extreme  Curvature  of 
Crystalline  Lens.  The  Lower  Drawing  Shows  How 
This  Defect  may  be  Remedied  with  Convex- Lens 
Eyeglasses 

12  may  be  corrected  by  the  use  of  cy- 
lindrical glasses. 

There  is  another  form  of  astigma- 
tism, however,  that  cannot  be  cor- 
rected.    It  is  known  as  "irregular" 


astigmatism,  and  practically  every 
man,  woman,  and  child  is  a  victim  of 
it.  Fortunately,  it  is  not  of  much  im- 
portance and  bothers  no  one,  unless  it 
is  very  marked.  It  is  usually  due  to 
the  peculiar  construction  of  the  crys- 
talline lens,  in  that  this  important  part 
of  the  eye  is  not  of  the  same  density 
throughout,  but  is  made  up  of  a  num- 
ber of  separate  portions  of  dififerent 
densities,  pieced  together.  In  other 
cases  it  may  depend  upon  irregularities 
in  the  curvature  of  the  cornea.  The 
demonstration  of  irregular  astigmatism 
is  a  very  simple  matter.  With  a  fine 
needle,  pierce  a  small,  circular  hole  in 
a  bit  of  tinfoil.  Close  one  eye,  and  with 
the  other,  look  at  a  bright  light  through 
the  hole  in  the  foil,  keeping  the  foil 
about  ten  inches  from  the  eye.  The 
hole  will  not  appear  to  be  circular,  but 
jagged  and  uneven.  If  you  bring  the 
foil  an  inch  or  two  nearer,  the  hole 
will  appear  to  be  star-like  in  form,  as 
shown  in  Fig.  13.  Irregular  astigma- 
tism is  responsible  for  the  ''star-like" 
appearance  of  the  stars  in  the  heavens, 
as  with  perfect  vision,  the  stars  would 
be  simply  luminous  points,  devoid  of 
the  ''rays"  that  appear  to  emanate  from 
them. 

Other  defects  of  vision  are  the  fa- 
miliar "far-sight"  and  "short-sight." 
They  are  generally  ascribed  to  a 
congenital  shortening  of  the  whole 
eyeball,  in  the  case  of  farsighted- 
ness in  young  people,  and  an  elonga- 
tion of  the  whole  eyeball  in  myopes. 
Far-sight,  in  old  people,  again  is 
ascribed    to    flattening   of    the  lens, 
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cavised  by  hardening  and  contraction 
thereof  ;  which  phenomenon  also  takes 
place  in  myopic  people,  so  that  the  far- 
sighted  require  convex  lenses  of  in- 
creasing strength,  while  myopes  re- 
quire concave  lenses  of  decreasing 
strength,  and  sometimes,  in  old  age, 
have  to  use  convex  lenses.  The  appli- 
cation of  suitable  lenses  for  the  correc- 


tion of  these  defects  is  shown  in  Figs. 
U  and  15. 

Let.  us  hope  that  in  spite  of  the  ob- 
vious misuse  of  our  eyes,  and  the  ten- 
dency to  over-light  our  homes  with  the 
advent  of  cheaper  and  more  powerful 
artificial  illumination,  the  coming  man 
will  take  better  care  of  the  ''windows 
of  his  soul." 


Beautiful  Plaza  Design  Planned  for  New  York  End  of  Manhattan  Bridge,  Connecting  New  York 

City  Proper  with  Brooklyn 

THE    PLAZA    PLANNED    FOR    MANHATTAN  BRIDGE 


The  plan  for  the  Manhattan  Bridge 
plaza,  New  York,  is  probably  the  most 
artistic  treatment  of  a  bridge  entrance 
that  has  yet  been  attempted  on  this 
continent.  In  Europe  such  plazas 
have  been  given  a  great  deal  of  atten- 
tion, but  up  to  the  present  time,  with 
few  exceptions,  such  artistic  features 
have  been  neglected  in  America.  The 
archway  is  somewhat  similar  to  the 
arch  at  Porte  St.  Denis,  Paris,  and  the 
treatment  of  it  suggests  the  Arc  de 
Triomphe.  The  elliptical  efifect  will  re- 
mind those  who  have  been  in  Rome  of 
the  colonnade  at  St.  Peter's. 

The  details  of  the  plan  call  for  side- 
walks   laid    out    with  warm-colored 


mosaics  and  crossings  lined  off  in  sim- 
ilar manner,  which  will  add  much  to 
the  appearance  of  the  plaza.  The 
plaza  parks  are  planned  to  be  raised 
above  the  adjoining  streets  to  a  height 
of  from  5  to  8  ft.,  surrounded  by 
granite  walls  with  granite  balustrades. 
Steps  will  lead  up  to  the  park  space  at 
several  points.  The  main  walks 
through  the  parks  to  the  entrance  of 
the  bridge  will  be  of  bluestone  flag- 
ging and  the  pathways  of  white  peb- 
bles. 

The  transportation  facilities  of  the 
plaza  were  made  the  subject  of  much 
study,  the  architects  and  the  engi- 
neers constantly  cooperating.  Subway 
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trains  coming  off:  the  bridge  on  the 
lower  four  tracks  will  pass  directly  un- 
der the  plaza  and  directly  under  the 
arch.  The  surface  cars,  which  are 
shown  on,  the  easterly  or  upstream 
side  of  the  bridge,  pass  around  the 
colonnade  to  the  east  and  are  taken  to 
Canal  Street.  The  illustration  shows 
the    westerly   or   downstream  tracks 


ELECTRIC  TRUCK  AS  STREET- 
LIGHTING  DEMONSTRATOR 

That  the  electric  truck  can  be  used 
with  success  as  a  demonstrator  of 
street  electric  lighting  has  been  shown 
by  the  contract  department  of  the  elec- 
tric company  furnishing  Dayton,  Ohio, 
with  illumination.  Also,  it  puts  street 
illumination  in  the  same  class  as 
commodities  that  are  directly  de- 
monstrable. 

Trotwood,  Ohio,  a  little  city  eight 
miles  north  of  Dayton,  became  inter- 
ested in  electric  street  lighting,  and  the 
Dayton  company,  on  learning  this, 
planned  a  demonstration  to  show  the 


Electric  Truck  Feeding  a  Street  Lamp  with  Current 
as  a  Means  of  Demonstrating  Electric  Street  Light- 
ing to  an  Ohio  Community 


placed  on  the  upper  deck  devoted  to 
elevated-train  service.  This  is  merely 
an  alternative  treatment  to  show  how 
this  connection  can  be  made.  The  orig- 
inal plan  showed  a  terminal  building 
here  for  the  Brooklyn  surface  lines, 
and  the  plaza  has  been  treated  so  that 
it  will  be  in  harmony  with  either 
scheme. 


people  of  the  community  just  how  the 
proposed  illumination  would  look.  A 
standard  60-cp.,  75-watt  series  tung- 
sten lamp  was  hung  from  a  corner 
span  rigged  up  for  the  purpose,  and 
one  of  the  company's  electric  trucks 
was  driven  over  to  Trotwood  and  its 
batteries  were  connected  up  to  the 
lamp.  This  ingenious  demonstration 
proved  so  successful  that  the  Dayton 
company  received  a  25-year  franchise, 
a  10-year  street-lighting  contract,  and 
a  pumping  contract. 


ELECTRICALLY  OPERATED 
GAS  METER 

One  of  the  large  electrical  manufac- 
turing companies  is  making  a  gas 
meter,  based  on  a  principle  quite  dif- 
ferent from  that  of  the  ordinary  meter. 
In  this  meter  the  gas  passing  through 
it  is  heated,  by  an  electrical  heating 
unit,  through  a  fixed  small  temperature 
range,  usually  about  2  deg.  Fahr., 
and  the  electrical  energy  required  to 
produce  the  change  in  temperature 
provides  a  measurement  of  the  flow  of 
gas  through  the  meter. 

The  difference  in  temperature  of  the 
gas,  before  and  after  it  passes  the  heat- 
ing element,  is  controlled  and  kept 
constant  by  means  of  two  resistance- 
thermometer  screens  which  are  placed 
on  opposite  sides  of  the  heating  ele- 
ment. The  electrical  energy  required 
to  raise  the  temperature  of  the  gas  a 
predetermined  value  is  directly  pro- 
portional to  the  mass  of  gas  flowing 
through  the  meter,  regardless  of  its 
temperature,  pressure  or  volume.  The 
energy  input  to  the  heating  element  is 
recorded  on  a  watt-hour  meter,  or  any 
suitable  watt-meter,  which  can  be  cali- 
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brated  directly  in  cubic  feet  of  gas  at 
a  standard  condition  of  temperature 
and  pressure.  It  is  found  that  about 
1  kw.  hour  is  required  for  each  75,000 
cu.  ft.  of  gas  passing  through  the 
meter. 


TOWN  SELLS  CEMENT  WALK 
FOR  ADVERTISING 

Wishing  to  extend  a  cement  side- 
walk a  distance  of  three  or  four  blocks 
to  the  new  fair  ground,  and  having  no 
fund  for  the  purpose,  the  town  of 
Hope,  Arkansas,  constructed  the  ex- 
tension by  selling  each  outlined  block 
of  it  as  advertising  space.  A  plat 
was  made  of  the  walk,  showing  it 
divided  into  numbered  squares.  A 
few  of  the  squares  were  retained,  on 
which  to  place  a  short  history  of  the 
town,  giving  names  of  prominent  men, 
various  industries,  population  at  dif- 

rA  S  YOUR     ;^  E  *  C..  H  S  -0 

1 

B  U  y   T  H  E     6  E  b  T      L.  \  H  ^„  Y 
TOOLS     AND  CUTL^RX 


A  Section  of  Cement  Sidewalk  in  Hope,  Arkansas,  was 
Paid  for  by  Selling  It  as  Advertising  Space 

ferent  dates,  and  the  names  of  county 
and  town  officers  at  the  time,  and  the 
remainder  were  sold  for  advertising. 

In  most  cases  the  advertising  was 
done  by  forming  the  letters  in  the  top 
coat  before  the  final  set,  but  a  few  of 
the  advertisers  furnished  aluminum 
letters  and  numerals,  about  3  in.  high. 
Although  the  sidewalk  has  now  been 
laid  for  some  time,  the  outlines  of  the 
letters  are  said  to  be  as  when  first 
made. 


LOOKING-GLASS   AS  RAILWAY 
TRACKMAN'S  TOOL 

A  looking-glass  at  the  end  of  a  long 
handle  is  the  simple  and  ingenious 
device  by  means  of  which  the  track- 
men of  the  German  electric  railways 
examine  the  power  cable.    Before  the 


Examining  the  Cable  of  an  Electric  Railway  in  Germany 
by  Means  of  a  Looking  Glass  on  a  Stick 


looking-glass  came  into  use  the  exam- 
iners had  to  go  down  on  hands  and 
knees  to  peer  under  the  guard  of  the 
cable. 


INGENIOUS  FIRE-HOSE  REEL 

In  the  accompanying  illustration  is 
shown  an  ingenious  fire-hose  reel  for 
hotels,  business  places  of  all  kinds,  and 
for  homes.  Its  important  feature  is 
that  the  hose  upon  it  is  ready  for  im- 
mediate service  without  having  to  be 
entirely  unwound.  The  water  connec- 
tion is  at  one  of  the  bearings  of  the 
drum,  the  reel  being  constructed  with 
a  wrought-iron  center  having  a  bored 
waterway.  The  hose  used  is  of  a  non- 
collapsible  type,  and  there  is  always  a 
clear  waterway,  without  danger  of 
kinks,  no  matter  how  much  or  little  of 
the  hose  is  unwound. 


Any  Length  of  Hose  may  be  Unwound  from  This  Reel, 
Water  Being  Supplied  from  Center 
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THE  ADVERTISING  DUCK 

Shoppers  on  Broadway,  Los  Angeles, 
were  amused  recently  by  the  appear- 
ance of  a  duck 
walking  down  the 
middle  of  the  side- 
w  a  1  k,  clad  in 
bright  scarlet 
overcoat.  Many 
turned  and  smiled, 
a  number  of  chil- 
dren followed  it 
down  the  street, 
and  one  stout  per- 
son wearing  a 
purple  necktie  and 
a   checkered  vest 


An  Advertising  Duck  on  a  Los  Angeles  Street 

was  observed  to  clutch  at  a  lamp-post, 
exclaiming,  "Got  'em  again."  A  duck 
in  a  scarlet  overcoat  is  bound  to  at- 
tract attention,  and  that  is  what  the 
local  business  man  wanted  when  he 
put  the  little  boy's  pet  to  use  by  plac- 
ing his  advertisement  on  the  garment. 
The  fowl  is  devoted  to  its  young 
master  and  follows  him  everywhere 
without  a  leading  string. 


RAILROAD  TO  BE  BUILT  OF 
PANAMA  CANAL  MATERIAL 

Secretary  of  the  Interior  Fisher  has 
suggested  that  when  the  Panama 
Canal  is  completed,  the  construction 
material  used  in  that  undertaking  be 
utilized  in  building  a  railroad  in  Alaska 
from  Seward  to  the  Matanuska  coal 
fields.  There  were  about  375  miles  of 
rails  and  ties,  about  40  locomotives, 
and  700  flatcars  used  in  the  construc- 
tion of  the  canal.  This  material  will 
all  be  of  no  use  to  the  government 


when  the  canal  is  completed,  and 
would  no  doubt  be  sold  at  a  sacrifice, 
making  ample  allowance  for  deprecia- 
tion. The  cars  that  are  used  in  the 
canal  work  could  be  converted  into 
coal  cars  very  easily,  but  the  gauge  of 
the  cars  and  engines  is  5  ft.  instead  of 
4  ft.  8  in.,  which  is  the  standard,  and 
some  difficulty  might  be  experienced 
in  trying  to  change  the  gauge.  There 
is  no  doubt,  as  Secretary  Fisher  points 
out,  that  if  the  proposed  road  be  con- 
structed, it  would  open  up  a  vast  ter- 
ritory for  development. 


"HANDCUFF  KING"  ESCAPES 
FROM  DIVING  SUIT 

When  Harry  Houdini,  known  as  the 
"Handcuff  King,"  was  exhibiting  re- 
cently in  Norfolk,  Va.,  he  received  a 
challenge  from 
members  of  t  h  e 
submarine  flotilla 
a  t  t  h  e  Norfolk 
Navy  Yard  to  at- 
tempt an  escape 
from  a  navy 
d  e  ep-sea  diving 
suit.  The  chal- 
1  e  n  g  e  was  ac- 
cepted, and  men 
selected  from  the 
crews  placed  the 
suit  on  Houdini. 
His  body  was  en- 
cased  in  the 
heavy,  h  i  g  h- 
pressure,  water- 
proof  garment, 
w  h  i  c  h  inclosed 
the  entire  body 
from  the  neck, 
down  to  and  in- 
cluding the  feet, 
the  copper  breast 
and  neck  plate 

was  put  on  and  fastened  to  the  lower 
garment  with  bolts,  the  brass  and  steel 
diver's  helmet  was  placed  over  his  head 
and  secured  with  the  usual  brass  wing- 
bolts  and  nuts,  and  then  his  feet  were 
chained  and  his  hands  handcuffed.  He 
escaped  in  49  minutes. 


STREET  OF  ABUNDANCE  IN  ANCIENT  POMPEII 


Exterior  of  Pompeian  Wine  Shop  Recently  Uncovered,  Showing  the  Counter  and  Vessels  Used  for  Wines 

Archeologists  have  made  a  series  of  remarkable  finds  in  the  ruins  of  Pompeii  within  the  last  year. 
The  most  interesting  discovery  was  the  body  of  a  man  found  in  such  a  position  that  the  scientists  are 
convinced  he  was  attempting  to  escape  the  rain  of  ashes  and  lava  by  climbing  a  tree  when  the  city  was 
destroyed  2,000  years  ago.  The  street  which  has  just  been  uncovered  has  been  called  the  "  Street  of 
Abundance."  A  wine  shop  was  found  with  many  of  the  vessels  intact  and  some  unusual  signs  and 
frescoes  were  also  discovered. 
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A  DUTCH  HORSESHOEING 
CAGE 

A  horseshoeing-  scene  in  Zeeland, 
the  Netherlands,  is  shown  in  the  ac- 
companying illustration.  The  horse  is 
driven  into  a  cage  or  frame,  designed 
to  keep  the  animal  from  breaking 
away  or  kicking  during  the  operation. 


A  Frame  or  Cage  for  Horseshoeing  in  Zeeland 


CA  California  farmer  works  his  farm 
24  hours  of  the  day,  his  farm  hands 
being  employed  in  regular  eight-hour 
shifts,  and  his  plows  and  other  ma- 
chinery of  that  sort  being  equipped 
with  searchlights  for  use  at  night. 


REMARKABLY  PROPORTIONED 
GUM  TREE 

One  of  the  most  famous  and  unusual 
trees  growing  in  Los  Angeles  is  this 
remarkable  gum  tree  of  the 
lemon-scented  gum  variety, 
the  foliage  of  which  is  as  fra- 
grant as  that  of  the  lemon- 
scented  verbena.  Planted  17 
years  ago  in  the  city  salesyard 
of  a  Los  Angeles  nursery,  it 
has  grown  to  a  height  of  130 
ft.,  has  a  diameter  of  only  1134 
in.  at  its  base,  and  has  a  tuft 
of  branches  which  begins  120 
ft.  from  the  ground.  The  ex- 
tremely thin  trunk  sways  as 
much  as  50  ft.  from  the  per- 
pendicular in  a  high  wind. 

The  illustration  shows  a 
steeplejack  climbing 
the  tree  to  cut  ol¥  a 
few  straggling  limbs, 
a  calm  day  having 
been  chosen  for  the 
operation. 


ALGERIAN  GRASS 
FOR  PAPER 
MAKING 

In  Algeria  there 
grows  today  over 
12,000,000  acres  of  a 
grass   which   is  said 


A  Los  Angeles  Gum 
with  a  Trunk  but 
at  the  Base.  A 
Climbing  the  Tree 


to  be  destined  to  greatly  cheapen  the 
production  of  hrst-class  paper  through- 
out the  entire  world.  It  is  esparto 
grass,  and  has  never  been  grown  in 
this  country.  In  Algeria  it  is  used 
mostly  for  weaving  baskets, 
ropes,  cords,  etc.,  and  it  was 
left  to  the  English  to  discover 
its  paper-making  possibilities. 
Although  only  imported  into 
England  a  short  time  ago, 
more  than  2.500,000  tons  of  it 
was  absorbed  there  last  year. 
It  was  used  in  50  per  cent  of 
the  English  paper  mills, 
bringing  down  the  prices,  it 
is  claimed,  of  the  finest  grades 
of  paper  to  one  half. 

It  is  not  necessary  to  cut 
up  the  esparto  grass  in  the 
process  of  converting  it  into 
paper  pulp,  but 
merely  to  boil  the 
whole  plant  in  lye  for 
about  five  hours. 
This  dissolves  the  bal- 
sams, resins  and  col- 
oring matter,  and 
then  the  fibers  are  re- 
moved to  the  washing 
and  bleaching  ma- 
chines, which  convert 
the  stock  into  a  mass 
ready  for  pulping. 
The  expense  of  pulp- 


Tree  130  Feet  in  Height, 
11^4  Inches  in  Diameter 
Steeple-Jack   is  Shown 


the 
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A  Greenhouse  Erected  in  London  to  Prevent  Bulbs  from  Blossoming  before  the  Time  Desired 


claimed  to  be  much  less  than  the 
pulping  of  rags,  one  great  difference 
being  in  the  chemicals.  Only  about 
9  per  cent  of  the  lye  required  for  rags 
is  required  for  the  grass.  Special 
grades  of  caustic  soda,  absolutely  free 
from  lime,  not  only  cheapen  the  cost 
of  producing  the  pulp,  but  avoid  the 
pollution  of  streams  by  mill  refuse, 
and  also  make  it  possible  for  the  paper 
manufacturer  to  use  the  same  lye 
many  times  over  again,  merely  by  the 
addition  of  quantities  of  fresh  caustic 
soda. 

Two  tons  of  raw  esparto  grass 
make  one  ton  of  pure  white  primary 
paper. 


A  GREENHOUSE  WHICH 
RETARDS  GROWTH 

A  Dutch  landscape  gardener  in 
London  who  received  quantities  of 
Dutch  bulbs  for  use  in  the  gardens  of 
the  Dutch  village,  which  was  part  of 
the  Ideal  Home  Exhibition  held  re- 
cently at  Olympia,  constructed  a 
greenhouse  the  purpose  of  which  was 
to  retard  growth  instead  of  to  hasten 
it.  This  curious  greenhouse  was  con- 
structed of  canvas  instead  of  glass, 
and  blocks  of  ice  were  laid  all  around 
the  bulbs,  so  that  the  budding  flowers 
would  not  blossom  too  quickly. 


C  During  the  recent  coal  strike  in 
Great  Britain  coal  was  selling  at 
$2,150,400  a  ton.  Certain  wise  jewelers 
of  London  conceived  the  idea  of  selling 
''Black  Diamonds."  The  mineral  was 
nipped  into  shape,  polished  and 
mounted  as  tie-pins.  Thousands  of 
these  black  diamond  tie-pins  were  pur- 
chased as  mementos  of  the  great  coal 
strike. 


Cakes  of  Ice  Placed  Around  Budding  Flowers 
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NEW  GERMAN  TYPE  OF 
AUTOMOBILE  BODY 

A  new  streamline  automobile  body 
of  German  make,  providing  an  excep- 
tionally smooth  blending  of  hood  and 
dash  in  its  lines,  which  is  a  marked 
contrast  to  the  abrupt  angles  and  pro- 
jections of  the  usual  automobile  body, 
is  shown  in  the  accompanying  illustra- 
tion. Other  features  are  the  placing 
of  the  steering  wheel  and  the  driver's 
seat  in  the  center,  where  the 
driver's  body  will  not  prevent  a 
clear  view  of  the  road  ahead 
from  the  rear  seats ;  and  the 
deeply  upholstered  arm  chairs 
substituted  for  the  usual  single 
wide  seat.  The  two  auxiliary 
seats  in  the  passenger  section 
of  the  machine  are  also  of  the 
arm-chair  variety,  and  are  ar- 
ranged to  swivel  in  order  to 
facilitate  entrance  and  exit. 
The  single  seat  located  cen- 
trally in  the  driver's  compart- 
ment seems  logical,  as  the 
^  extra  seat  beside  the  driver 
is  seldom  occupied  by  a  pas- 
senger in  a  limousine  type 
of  car. 


EFFECT  OF  PAINT  ON 
CORROSION  OF  IRON 

According  to  the  rather 
surprising  results  obtained 
by  two  German  chemists, 
M.  Liebreich  and  L.  Spitzer, 
of  Berlin,  who  were  experi- 
menting with  paint  as  a  pre- 
ventive of  the  corrosion  of 
iron,  it  seems  that  one  coat 
of  good  paint  or  varnish  is  much  super- 
ior to  two  or  more  coats.  In  their 
experiments  a  second  or  third  coat 
proved  absolutely  detrimental. 

The  experiments  consisted  in  paint- 
ing well  polished  steel  bars  with  one  or 
more  coats  and  suspending  the  bars 
over  boiling  water  for  four  days.  Half 
of  the  coating  was  then  removed  and 
the  bared  metal  well  covered  with 
vaseline  to  prevent  oxidation.  In 
each  case  where  only  one  coat  of  paint 


had  been  applied  the  bars  remained  as 
brilliant  and  rust-free  as  before  .the 
test,  but  in  the  case  of  two  or  more 
coats,  corrosion  had  taken  place. 

The  investigators  would  not  commit 
themselves  as  to  the  explanation  of 
this,  but  the  French  scientific  magazine 
La  Nature  suggests  it  may  be  that 
a  coating  of  several  layers  provides  a 
less  flexible  cover,  more  liable  to 
crack,  thus  allowing  oxidizing  agents 
to  penetrate  to  the  metal  surface. 


New  German  Model  Having 
Interesting  Lines,  and  a 
Single,  Centrally  Located 
Seat  in  the  Driver's  Com- 
partment 


AEROPLANES  SUFFER 
STRAIN  FROM  ABOVE 

Until  Lieutenant  Sevelle  fell 
to  his  death  recently  in  France 
it  was  not  admitted  that  the 
wings  of  aeroplanes  could  be 
subjected  to  breaking  strain 
from  above,  but  this  proved 
conclusively  that  such  is  the 
case.  It  has,  according  to 
Louis  Bleriot,  in  L'Aero, 
Paris,  explained  a  whole  series 
of  hitherto  not  well  under- 
stood accidents,  including 
those  in  which  Chavez,  then 
Blanchard,  Lantheaume  and 
Ducourneau  lost  their  lives. 
Witnesses  of  the  Chavez  ac- 
cident did  say  that  the 
♦  wings  of  his  machine  had 
broken  and  dropped  down- 
ward, but  this  was  thought 
to  be  a  mistake  or  an  optical 
illusion.  However,  this  ac- 
cident led  constructors  to 
strengthen  the  wings,  and 
the  strengthening  was  still 
more  increased  after  the 
subsequent  accidents  to 
Blanchard  and  Lantheaume.  But  it 
was  in  a  machine  with  the  latest  type 
of  reinforced  wings  that  Sevelle  made 
his  fatal  flight,  and  all  four  upper  guy 
wires  were  found  broken  as  if  cut  by 
shears. 

All  the  accidents  referred  to  oc- 
curred under  similar  conditions  and 
naturally  led  to  the  suggestion  that 
the  wings  were  submitted  to  forces 
from  above,  which  they  were  not 
equipped  to  withstand.    There  is  no 
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room  for  doubt  that  the  accidents  were 
caused  by  the  breaking  of  the  upper 
Avires,  and  not,  as  was  hitherto  as- 
sumed, to  the  breaking  of  wings  which 
had  successfully  withstood  resistance 
tests  from  below. 

"It  would  seem  necessary,  there- 
fore," says  Louis  Bleriot,  "also  to  test 
the  resistance  of  wings  against  strains 
from  above,  in  order  to  obtain  upper 
wiring  of  sufficient  strength.  The  re- 
lation between  the  strengths  of  the  up- 
per and  under  wiring  should,  in  my 
estimation,  be  about  as  3 :5.  How- 
ever, as  the  inertia  of  an  aeroplane  is 
increased  as  the  square  of  its  speed,  if 
one  assumes  a  coefficient  of  safety  of 
5  as  sufficient  for  a  machine  flying  at 
60  miles  an  hour,  this  coefficient  should 
be  increased  to  20  in  an  apparatus  fly- 
ing with  twice  that  speed. 

*'It  must  also  be  considered,"  says 
Bleriot,  "whether  the  airman's  body 
can  resist  the  shocks  that  will  be  the 
consequence  of  such  coefficients.  I  be- 
lieve that  the  body  of  a  seated  man 
could  not  sustain  a  shock  from  above 
of  more  than  twice  his  own  weight 
without  being  thrown  out  of  his  seat, 
nor  that  it  could  resist  a  shock  in  the 
opposite  direction  of  more  than  that 
corresponding  to  a  coefficient  of  5  or  6, 
without  having  his  internal  organs 
dangerously  displaced.  There  is, 
therefore,  no  reason  to  insist  on  exag- 
gerated values  of  these  coefficients  of 
safety.  Their  values  must  always  be 
limited  by  the  resistance  of  the  air- 
man's body." 

"From  the  further  study  of  these 
conditions,"  he  concludes,  "much 
should  result  that  will  tend  to  increase 
the  safety  in  flight." 


BUILT-IN   IRONING  BOARD 

In  the  accompanying  illustration  is 
shown  one  end  of  the  kitchen  of  a 
bungalow  in  Los  Angeles,  Cal.,  one  of 
the  kitchen-cabinet  features  of  which 
is  an  ironing  board  that  folds  up  into 
a  cabinet  in  the  wall.  When  the  iron- 
ing is  finished,  all  that  is  necessary  is 
to  push  the  board  upward,  the  inner 
end  being  hinged  to  the  bottom  board 


The  Cabinet-Kitchen  of  a  Los  Angeles  Bungalow  with 
a  Special  Cabinet  for  the  Ironing  Board 


of  the  cabinet.  The  leg  naturally  folds 
up  against  the  board.  The  electric 
iron  may  be  quickly  detached  from  the 
wall  socket  and  placed  in  the  cabinet 
with  the  board.  The  arrangement  of 
the  numerous  cupboards,  drawers  and 
cabinets  of  this  kitchen  is  also  inter- 
esting. 


DETECTING  THUNDER  STORMS 
BY  WIRELESS 

By  means  of  a  modified  wireless  set 
recently  installed  in  the  observatory 
in  Lyons,  France,  M.  Flajolet  has  been 
able  to  note  atmospheric  electrical  dis- 
turbances at  a  long  distance.  In  some 
instances  thunder  storms  have  been 
detected  when  more  than  300  miles 
away.  A  mineral  detector  is  used  in 
the  set  instead  of  an  electrolytic  de- 
tector, as  the  latter  was  found  to  be 
unsatisfactory  for  this  kind  of  work,  in 
which  it  had  to  be  in  circuit  continu- 
ously and  would  get  out  of  order. 
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TRANSFORMING  THE  PANAMA  DREAM  INTO  A  REALITY 
The  latest  photographs  of  the  Panama  Canal  show  how  closely  the  engineers  have  gauged  their 
ability  in  promising  the  completion  of  the  big  ditch  by  next  year.  This  picture  of  one  of  the  Gatun 
Locks  was  made  a  few  weeks  ago,  and  there  seems  to  be  little  more  to  be  done  to  it  beyond  removing  the 
scaffolding  and  other  construction  aids,  and  material.  This  particular  point  along  the  canal  will  be  one 
of  the  busiest  on  the  Isthmus  when  the  canal  is  finished.  Ninety-eight  electric  motors  will  be  in  operation 
twice  during  each  lockage  at  the  Gatun  Locks,  in  raising  a  ship  through  a  vertical  distance  of  85  ft.  from 
the  sea  level  to  the  level  of  the  lake.  These  motors  are  used  in  lowering  fender  chains,  opening  and 
closing  six  pairs  of  gate  valves,  30  cylindrical  valves,  and  six  pairs  of  gates. 


AEROPLANE   BOMB  TESTS  WITH   REAL  BOMBS 

A  program  of  events  of  practically  and  abroad  in  the  past  year  or  two 
every  aviation  meet  in  this  country    has  included  bomb-dropping  competi- 


The  Aero-Target  Used  in  the  Bomb-Dropping  Test  for  the  Michelin  Prize 


POPULAR  MECHANICS 


107 


The  Bomb-Proof  Viewing  Shelter  Erected 
for  the  Judges 


The  Judges  Watching  the  Competition  through  a  Long  Narrow 
Slit  in  the  Wooden  Portion  of  the  Shelter 


tions,  but  the  bombs  have  usually 
been  imitations  instead  of  real  ex- 
plosives. In  the  recent  bomb-drop- 
ping test  in  France,  for  the  Michelin 
prize,  real  explosives  were  used,  and 
the  method  of  protecting  the  judges  is 
interesting.  The  aero-target  was  of 
concrete,  about  32  ft.  in  diameter,  and 
near  it  was  erected  a  bomb-proof  view- 
ing shelter  for  the  judges.  The  judges 
watched  the  competition  through  a 
long  narrow  slit  in  the  wooden  portion 
of  the  shelter. 


FLOWER- VASE  CENSER 

Seemingly  a  vase  with  an  imitation 
flower  in  it,  this  Parisian  novelty  is  in 
reality  a  censer 
in  which  a  de- 
odorizing fluid  is 
burned,  together 
with  a  special 
perfume  repre- 
senting the  odor 
of  the  particular 
imitation  flower 
which  is  used  to 
form  the  top.  It 
is  made  in  a  vari- 
ety of  styles  and 
shapes. 

CThe  new  Brit- 
i  s  h  battleships 
''Centurion"  and  "King  George  V"  are 
to  be  fitted  with  anti-rolling  tanks, 
these  being  the  first  warships  to  be  so 
equipped. 


SANDALS  GIVEN  WITH 
EVERY  TICKET 

Loggers  and  woodsmen, 
their  heavy  calked  boots  as  they  come 
out  of  the  Puget  Sound  forests,  have 
played  havoc  with  the  expensive  car- 


steamship  Company- 
Provides  Its  Woods- 
men Passengers 
with  Sandals  While 
on   Board  Ship 


pets,  hardwood  floors  and  tiling  aboard 
Sound  steamers,  many  of  which  are 
very  handsomely  fitted  for  passenger 
traffic,  and  carry  thousands  of  tourists 
during  the  summer  months.  The  sharp 
calks  on  the  loggers'  boots  cut  the 
carpets  to  rags,  gouge  the  floors  and 
ruin  the  tiling. 

One  company,  which  controls  much 
of  the  steamboat  business  on  the 
Sound,  is  trying  to  solve  the  problem 
by  the  introduction  of  ''loggers' 
sandals."  For  a  long  time  loggers 
have  been  refused  passage  unless  they 
would  remove  the  calked  boots,  but  aS 
many  of  the  men  were  just  out  of  the 
woods  and  had  no  other  boots  or  slip- 
pers to  wear,  this  worked  a  hardship. 
The  general  manager  of  the  transpor- 
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tation  line  invented  the  sandal,  which 
is  simply  a  thin  wooden  sole  with  tape 
ties.  It  can  be  quickly  tied  beneath 
the  sole  of  the  heavy  boot,  and  the 
passenger  can  clump  about  with  some 
degree  of  comfort. 

Ticket  agents  are  being  supplied 
with  stacks  of  the  sandals.  As  they 
sell  a  ticket  they  scrutinize  the  pas- 
senger's boots,  and  if  he  wears  the 
high-topped  calked  boot  of  the  logging 
camps,  he  is  handed  a  pair  of  sandals 
with  his  ticket.  The  immediate  cause 
for  the  introduction  of  the  sandals  is 
that  the  company's  boats  have  recently 
been  refitted  with  carpets,  and  the 
floors  varnished  and  repaired  ;  and  the 
owners  did  not  care  to  take  any 
chances  of  continuous  damage. 


PAWNSHOPS  IN  CHINA 

Pawnshops  in  China  are  of  great 
antiquity,  possibly  antedating  the 
Christian  era.  As  a  rule  they  are  quite 
similar  in  appearance,  in  the  country 
districts  being  almost  invariably  in  the 
form  of  a  square  tower  about  four 
stories  high.  They  are  the  most 
prominent  objects  in  the  landscape, 
looming  up  like  the  churches  in  the 
French  Canadian  hamlets  of  Quebec. 
A  distinguishing  feature  is  the  lack  of 


The  Individual   Architectural  Characteristics  of 
Chinese  Pawnshops 


windows,  particularly  on  the  lower 
floors,  so  as  to  offer  as  little  opportu- 
nity as  possible  for  forcing  an  entrance. 
It  frequently  happens  in  the  country, 
after  a  bad  harvest,  that  the  people  are 
on  the  verge  of  a  famine,  and  after  hav- 
ing pledged  everything  they  possess 
that  is  pawnable,  they  storm  the 
pawnbroker  in  his  citadel. 

Through  experience  the  broker  has 
learned  to  take  precautions  against  a 
sudden  attack  or  siege  so  that  as  soon 
as  danger  threatens,  he  barricades  him- 
self within,  and  all  business,  hence- 
forth, is  carried  on  from  the  roof  or 
one  of  the  uppermost  windows  by 
means  of  a  basket  lowered  by  a  string. 
If  the  needy  should  actually  be  dying 
of  starvation,  custom  prescribes  that 
the  pawnbroker  must  come  to  their  as- 
sistance— experience  probably  having 
taught  him,  in  the  course  of  ages,  that, 
were  his  clientele  to  die  off  he  would 
have  to  go  out  of  business. 

The  illustration  shows  a  shop  on  one 
of  the  principal  thoroughfares  of 
Shanghai.  As  the  city  is  under  foreign 
control  and  efficiently  policed,  an 
ample  doorway  facing  the  street  has 
been  provided.  This  building  is  not  as 
high  as  those  in  the  country  and  lacks 
the  small  windows  in  the  upper  floors, 
probably  for  the  reason  that  there  are 
no  quarters.  The  doorway  can  be  effi^ 
ciently  barricaded  at  a  moment's  no- 
tice ;  but  over  and  above  this,  further 
precaution  is  taken.  The  interior  is 
fenced  off  by  a  heavy  wooden  grill, 
just  back  of  which  rises  a  structure 
not  unlike  a  judge's  bench,  but  higher. 
At  this  sits  a  clerk  with  several  assis- 
tants to  whom  the  client  must  pass  up 
his  pledge  for  examination. 

The  bookkeeping  is  so  well  system- 
atized that  even  in  case  a  ticket  is 
lost,  the  full  particulars  concerning  the 
pledge  can  be  at  once  determined. 
The  rate  of  interest  varies,  but  for 
small  loans  is  usually  about  one  per 
cent  a  month.  Foreigners  frequently 
pawn  their  furs  for  safe  keeping  dur- 
ing the  summer  months.  Excellent 
care  is  taken  of  them  at  very  nominal 
expense  as  the  loan  may  be  almost  as 
small  as  desired. 


ACTUAL  USE  OF  DIRIGIBLES  IN  TURKO-ITALIAN  WAR 


One  of  the  Italian  Dirigibles  Ready  for  a  Flight  over  the  Turkish  Lines 


An  Italian  Dirigible  Returning  after  an  Aerial  Bombardment  of  One  of  the  Enemy's  Camps 

Illustrations  have  been  previously  published  in  this  magazine  showing  how  Italy  is  utilizing  aero- 
planes for  actual  service  in  the  war  with  Turkey.  She  is  also  the  first  country  to  dennonstrate  the 
possibilities  of  the  dirigible  in  war,  and  is  now  using  a  number  of  them.  Two  of  Italy's  military  dirigibles 
made  recent  flights  over  the  enemy's  encampment  at  Zavia,  dropping  25  bombs  from  a  height  of 
2,000  ft.,  causing  slaughter  and  confusion. 
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THE  TROUBLES  OF  THE 
PATENT  OFFICE 

From  basement  to  attic,  in  rooms 
and  galleries,  along  corridors  and  un- 
der the  steps  of  the  Patent  Office  build- 


Patent  Documents  on  File  in  U.  S.  Patent  Office  would 
Stretch  Three  Times  around  the  World,  or  would 
Form  a  Mass  15  Feet  Square,  as  High  as  Washington 
Monument 

ing,  the  storage  of  patent  documents 
has  continued  until  there  are  now  over 
two  miles  of  cases,  nine  shelves  high. 
If  all  the  copies  of  patents  stored  in 
the  building  were  laid  end  to  end,  they 
would  form  a  strip  75,000  miles  long, 
which  would  reach  three  times  around 
the  earth.  Placed  in  a  pile,  they  would 
form  a  mass  15  ft.  square  and  as  high 
as  the  Washington  monument,  and,  if 
placed  on  one  continuous  shelf,  a  shelf 
19  miles  long  would  be  required. 

The  quantity  of  the  material,  how- 
ever, is  not  the  only  feature  that 
troubles  the  department.  The  dust  ac- 
cumulates faster  than  it  can  be  cleaned 
off,  and  the  great  quantity  of  paper  and 
wooden  shelves  makes  the  danger  of  a 
disastrous  fire  always  imminent. 


An  average  of  800  patents  are 
granted  each  week.  An  estimate  of 
$320,000  has  been  submitted  to  Con- 
gress for  an  appropriation  for  the  con- 
struction of  an  additional  wing. 


LOADED  CARS  LIFTED  BODILY 
BY  ELECTRIC  HOIST 

The  freight  cars  carrying  material 
to  be  used  in  the  construction  of  the 
approaches  to  the  new  St.  Louis  mu- 
nicipal bridge  across  the  Mississippi 
River,  were  lifted  by  means  of  power- 
ful electric  hoists,  load  and  all,  from 
the  main  track  to  the  level  of  the  ap- 
proach, 112  ft.  above,  and  a  switch 
engine  then  pushed  them  to  the  point 
where  they  were  to  be  unloaded. 
Ordinary  flatcars  were  handled  in  this 
way,  their  trucks  being  chained  to  the 
car-body  before  they  were  raised  from 
the  lower  tracks.  The  weight  of  the 
car  and  its  load  often  exceeded  75  tons. 
The  object  of  handling  the  cars  in  this 
manner  was  to  save  time,  the  cars  be- 
ing deposited  at  the  point  where  they 
could  be  unloaded  a  piece  at  a  time, 
and  the  necessity  of  handling  the  load 
twice  thus  eliminated. 


CONVERTING  FLYWHEEL 
INTO  FAN 

At  least  one  concern  in  the  automo- 
bile industry  is  making  an  attempt 
to  do  away  with 
the  regulation 
fan  for  cooling 
the  engine. 
They  fit  the  fly- 
wheel with  per- 
ipheral b  1  a  d  es, 
thus  cooling  the 
engine  direct 
from  the  fly- 
wheel. 


CC  h  i  n  a's  first 
trial    by  jury 

took  place  in  Shanghai,  March  25  of 
this  year,  under  a  new  code  of  laws 
prepared  by  Dr.  Wu  Ting  Fang,  Min- 
ister to  the  United  States  of  the  Chi- 
nese Republic. 
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MONTE  CARLO  FROM  A  HYDRO-AEROPLANE 
The  Bay  of  Monaco  has  been  the  scene  of  the  first  hydro-aeroplane  meet  held  in  the  world,  and 
eight  types  of  the  air-and-water  vehicle  were  displayed.  During  the  course  of  the  meeting  a  number  of 
photographs  were  made  from  the  machines  while  in  flight,  this  one  being  one  of  the  clearest  and  best 
as  it  gives  an  excellent  view  of  the  far-famed  Casino  and  at  the  same  time  shows  something  of  the 
surrounding  buildings  and  parks.  The  Henri  Farman  type  of  hydro-aeroplane  was  considered  by  the 
judges  the  best  shown.    Maurice  Farman's  entry  was  second.    Both  are  biplanes. 


PHOTOMICROGRAPHS  AS  ART  PATTERNS 

As  illustrative  of  the  German  ten-  terest.     They   represent  photomicro- 

dency  to  utilize  scientific  progress  in  graphs    of    crystallization    forms  of 

commercial    production    the    accom-  chemical  solutions  as  seen  under  the 

panying  illustrations  are  of  special  in-  microscope.     They  are  taken  from  a 


This  Photomicrograph  of  a  Chemical  Solution  Provides 
a  Beautiful  Design  for  Cut  Glass 


Design  That  Would  be  Fine  in  Colors 
for  a  Vase 
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recent  German  work  which  is  pub- 
lished for  the  sole  purpose  of  furnish- 
ing new  pattern  and  ornamentation  de- 
signs for  various  arts  and  crafts. 

Imagine  for  instance  the  beauty  of 
a  cut-glass  dish  in  the  pattern  shown 
in  one  of  the  illustrations,  and  of  the 


other,  for  instance,  in  colors  in  a  majol- 
ica vase.  The  designs  thus  obtained 
by  photographing  a  drop  of  chemical 
under  the  microscope  are  just  as  avail- 
able for  designs  in  wallpaper,  metal 
work,  pressed  leather,  glass  painting, 
textiles,  etc. 


MOTORBOAT  WRECKED  IN 
A  CITY  STREET 

During  a  motorboat  exhibition  re- 
cently in  Montreal,  Canada,  a  truck 
which  was  transporting  a  40-ft.  raised- 
cabin  cruiser  collapsed  and  the  boat 


A  Motorboat  Stranded   in   a  Montreal  Street  by  the  Collapse 
of  a  Wagon  Axle 


was  pitched  onto  its  side,  half  on  the 
pavement  and  half  on  the  sidewalk. 
The  only  apparent  damage  was  some 
broken  china  and  glassware  in  the 
cabin,  and  a  scratching  and  rubbing 
which  required  nothing  more  than  a 
new  coat  of  paint  on  one  side. 


CThough  Philadelphia  is  noted  as  be- 
ing a  city  of  sober,  abstemious  people, 
the  city  directory  just  printed  shows 
the  names  of  a  number  of  citizens  that 
belie  this  reputation,  as  there  are  8 
Drinkhouses,  275  Bars,  9  Rummers, 
7  Drinkers,  1  Drunk,  10  Drinkwaters, 
9  Wets,  1  Dry,  5  Brews,  20  Beers,  9 
Wines,  1  Gin,  255  Steins  and  53  Seidels 
represented  in  the  long  list. 


NEW  USES  FOR  TUNGSTEN 
AND  MOLYBDENUM 

There  were  only  two  practical  appli- 
cations of  the  two  metals  tungsten  and 
molybdenum  previous  to  their  produc- 
tion in  a  ductile  form :  in  steel  making, 
and  in  electric  lamps,  the 
tungsten  being  used  for  fil- 
aments and  the  molybde- 
num for  filament  supports. 
The  drawn  tungsten  fila- 
ment, being  of  greater 
strength,  however,  almost 
entirely  replaced  the  earlier 
forms. 

The  electric  furnace 
wound  with  tungsten  or 
molybdenum  wire  has  been 
found  superior  to  the  fur- 
nace wound  with  platinum 
wire,  both  because  of  the 
higher  temperatures  and 
quicker  heating  attained, 
and  because  these  metals 
are  cheaper  than  platinum. 
They  both  serve  as  good 
substitutes  for  such  metals  as  plat- 
inum, platinum-iridium  and  iridium,  in 
make-and-break  devices  for  electric  cir- 
cuits. 

On  account  of  its  higher  melting 
point,  as  compared  with  platinum, 
tungsten  affords  an  almost  indestruct- 
ible target,  upon  which  the  cathode 
rays  in  the  Rontgen  tube  may  be  more 
closely  focused,  which  will  result  in  a 
sharper  definition  and  shorter  exposure. 

Careful  consideration  is  being  given 
at  the  present  time  to  the  possibility  of 
using  wrought  tungsten  for  projectiles. 
It  has  a  high  specific  gravity  which  will 
give  it  a  longer  range,  and  its  hardness 
and  great  tensile  strength  should  give 
it  a  better  penetrating  power  than  the 
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materials  now  used.  It  is  suggested, 
however,  that  the  small  tungsten  bullet 
of  the  same  weight  as  the  ones  now  in 
use  would  have  the  disadvantage  of  not 
producing  as  disastrous  results  to  the 
victim,  unless  it  should  hit  a  vital  spot. 


SANITARY  TOOTHBRUSH 
HOLDER 

This    sanitary    toothbrush  holder, 
which  is  of  European  origin,  consists 
simply  of  a  glass  tube  of 
sufficient  diameter  to  admit 
an  ordinary  toothbrush,  the 
upper  end  of  the  tube  ter- 
minating in  a  cup-shaped 
receptacle  containing  an  an- 
tiseptic tablet  which  gives 
off   microbe-destroying  va- 
pors, or  a  wad  of  cotton  kept 
saturated  with  some  kind  of 
antiseptic  liquid. 


CTAn  English  electrical  au- 
thority announces  that  while 
the  cost  of  cooking  to  a 
given  degree  would  be  the 
same  with  electricity  as  with 
gas,  in  order  to  obtain  12  lb. 
of  cooked  meat  it  would  be 
necessary  to  pfit  17  lb.  2  oz. 
into  the  oven  of  a  gas  stove, 
while  but  13  lb.  10  oz.  would  be  re- 
quired by  an  electric  oven,  the  differ- 
ence being  the  amount  of  moisture, 
etc.,  that  would  be  extracted  from  the 
meat  in  the  process  of  cooking. 


TRANSFORMERS  PLACED  ON  A 
FLOAT 

An  interesting  installation  of  out- 
door transformers  used  in  the  con- 
struction of  the  Los  Angeles  aqueduct, 
is  shown  in  the  accompanying  illustra- 
tion. The  transformers  were  placed 
on  a  float  and  were  towed  from  place 
to  place  as  the  work  progressed,  con- 
nection being  made  to  an  adjacent 
high-tension  line.  The  high  voltage 
was  stepped  down  by  these  transform- 
ers for  use  on  an  electrically  operated 
dredge. 

The  outdoor  type  of  transformer  is 


These  Transformers,  Placed  on  a  Float,  Stepped  the 
Voltage  of  a  High-Tension  Line  for  the  Operation 
of  an  Electric  Dredge 

a  comparatively  recent  development  in 
the  electrical  field,  its  special  purpose 
being  to  distribute  electric  power  from 
high-voltage  lines  for  use  in  industrial 
plants  and  small  towns  where  the 
small  amount  of  power  sold  would  not 
make  the  installation  of  a  regular  sub- 
station economically  feasible. 


NEW  BOTTLE  CAP 

A  French  concern  is  manufacturing 
a  new  type  of  bottle  cap  or  stopper, 
the  feature  of  which  is  the  ease  with 
which  it  may  be  removed  from  the  bot- 
tle. The  metal  cap  in  general  use  on 
beer  bottles,  and  the  like,  in  America 
requires  some  kind  of  opener  for  re- 


Tab  Affords  Means  of  Readily  Removing  Metal 
Bottle  Cap 

moval,  but  this  cap  is  provided  with  a 
metal  tab  which,  when  lightly  pulled 
in  the  fingers,  tears  the  rim  of  the 
cap  oft". 
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The  Cowled  "Monk's  Head"  of  Cooney  Canyon, 
New  Mexico 

NATURE  AS  A  SCULPTOR 

Almost  every  western  state  has  one 
or  more  natural  statues;  some  are 
carved  so  perfectly  by  the  action 
of  the  elements  as  to  be  start- 
ling in  their  expressions.    One  of  the 


most  striking  is  the  ''Monk's  Head," 
in  Cooney  Canyon,  New  Mexico,  a 
freak  of  nature  which  brings  out  in 
clear  relief  a  man's  face,  the  head  ap- 
pearing to  be  hooded.  The  figure  is  of 
giant  proportions  and  at  a  distance, 
sharply  outlined  against  the  sky,  it 
seems  impossible  that  it  is  not  the 
work  of  some  ancient  people  who  may 
have  wrought  upon  it  with  crude  tools, 
yet  obtaining  a  singularly  strong  and 
virile  expression  of  countenance. 


LARGEST  TOURING 
AUTOMOBILE 

The  automobile  recently  delivered 
by  a  French  company  to  the  chief  in- 
spector of  the  finances  of  France  is 
claimed  to  be  the  biggest  touring  car 
ever  turned  out.  It  is  a  six-cylinder 
model  developing  160  hp.,  and  has  a 
wheel  base  of  198  in.  It  has  an  eight- 
passenger  limousine  body,  the  rear 
wheels  are  fitted  with  twin  tires,  and 
its  lighting  equipment  includes  electric 
head  and  side  lamps  and  a  power- 
ful acetylene  searchlight  pivotally 
mounted  on  the  dashboard. 


Exceptionally  Large  Touring  Automobile  Used  by  the  Chief  Inspector  of  French  Finances 


A  Broken  Bottle 
Led  to  the  Accidental 
Discovery  of  a  Valuable  Dye 


Great  Discoveries 

Due  to 

Happy  Accidents 

By 

G.  E.  CHAMBERLAIN 


IT  IS  repetitive  history  that  many 
a  person  who  has  spent  hours 
upon  hours  combining  and  recombin- 
ing  the  factors  of  his  problem,  has 
had  the  solution  thrust  upon  his 
attention  by  some  casualty  of  daily 
life.  Such  occurrences  are  the  spice 
of  research  and  lead  on  many  a  weary 
investigator  in  hard  and  exacting  la- 
bor. Here  is  the  field  where  the 
trained  observer  has  all  the  advan- 
tage. For  how  many  fortunes  may 
never  have  been  realized  only  because 
no  one  had  eyes  to  behold  the  revela- 
tion ? 

In  our  own  time  every  beet-sugar 
factory  was  confronted  with  these  two 
problems :  How  most  cheaply  to  move 
the  beets  from  the  storage  sheds  to 
the  slicers ;  and  how  to  cleanse  the 
beets  from  the  dirt,  small  stones,  and 
rubbish  carried  from  the  earth  silos. 
A  German  factory  happened  to  have  a 
considerable  quantity  of  beets  piled 
alongside  an  open  drain.  A  very  heavy 
rainstorm  came  on,  and  when  it  was 
over,  it  was  found  that  the  beets  had 
not  only  been  carried  to  the  very  door 
of  the  factory,  but  were  cleaned  as 
well.  From  that  time  on  every  fac- 
tory has  flushed  its  beets  from  storage 
to  plant  and  saved  money  by  combin- 
ing the  two  operations  of  transporta- 
tion and  washing. 

Thomas  Kingsford  discovered  the 
process  of  making  starch  from  Indian 
corn  by  chance.  Starch  could  be  made 
from  potatoes  and  from  wheat,  but  it 
had  always  been  found  impossible  to 
separate  cornstarch  from  the  accom- 


panying gluten.  The  wheat-starch 
methods  did  not  answer.  Kingsford 
was  a  mechanic  working  long  hours, 
and  all  his  experiments  were  made  in 
his  own  kitchen  with  his  wife's  pans, 
tubs,  and  buckets  as  his  laboratory 
utensils. 

The  unsatisfactory  result  of  one  of 
his  experiments — a  mush  of  cornmeal 
and  water — he  disgustedly  threw  into 
a  garbage  tub.  A  little  later  his  wife 
threw  into  the  same  tub  some  lye 
wastes.  Upon  emptying  the  tub  the 
next  day,  Kingsford  was  surprised  to 
find  a  small  amount  of  fairly  pure 
starch  at  the  bottom.  His  wife  fortu- 
nately remembered  throwing  in  the 
lye,  and  thus  the  basic  principle  was 
discovered. 

Kingsford  soon  worked  out  a  prac- 
tical process  for  making  cornstarch 
commercially,  and  he  not  only  made 
a  great  fortune  for  himself  and  his  de- 
scendants, but  laid  the  foundations  of 
an  industry  which  consumes  30,000,000 
bu.  of  corn  annually  in  the  United 
States  alone. 

In  1742,  Thomas  Bolsover,  a  me- 
chanic of  Sheffield,  Eng.,  discovered 
the  art  of  silverplating.  He  was  re- 
pairing the  handle  of  a  knife  in  which 
both  copper  and  silver  were  used.  Ac- 
cidentally the  two  metals  were  fused 
together.  Based  upon  this  observation 
he  developed  the  new  process.  Upon 
a  thick  ingot  of  copper  he  bound  by 
iron  wire  a  thinner  ingot  of  silver. 
The  whole  was  then  heated  in  a  rever- 
beratory  furnace  until  the  edges  of  the 
silver  ingot  were  observed  to  begin  to 
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Kingsford  Discov- 
ered How  to  Make 
Cornstarch  When 
^  His  Wife 
sH  Threw 
Lye  into 
a  Gar- 
b  a  g  e 
Pail 


melt.  The  two  ingots  were  then  re- 
moved from  the  furnace,  slowly  cooled 
and  pickled,  cleaned  and  rolled  to  the 
,desired  thickness.  The  result  was  a 
plate  of  copper  more  or  less  thinly 
covered  with  silver  on  one  side.  This 
was  the  first  Sheffield  plate.  For  50 
years  following,  the  copper  was  plated 
on  one  side  only,  and  the  cut  edges 
showed  the  copper.  Later,  the  proc- 
ess was  so  perfected  that  no  copper 
was  left  exposed.  All  the  silverplate 
of  the  world  was  made  by  this  process, 
until  electroplating  was  discovered  and 
made  commercial. 

The  many  technical  processes  of 
the  ancients  were  without 
doubt  of  accidental  origin. 
Until  comparatively  recent 
times  there  was  no  ground- 
work of  theory  in  either  metal- 
lurgy or  chemistry,  and  intel- 
ligent investigation,  planned 
to  accomplish  a  certain  result, 
cannot  exist  without  this 
groundwork.  The  only  oppor- 
tunity for  technical  progress 
was  that  afforded  by  chance  in 
conjunction  with  a  keen  and  in- 
quiring observer.  For  in- 
stance, the  Romans  knew  noth- 


ing of  the  metal  zinc.  But  some  ob- 
serving Roman  mechanic  had  found 
that  when  stones  of  a  certain  kind 
were  heated  with  copper,  a  hard,  yel- 
low metal  was  obtained.  Thus  brass 
was  discovered  and  in  this  manner  it 
was  made  for  centuries.  We  know 
now  that  the  stones  which  possessed 
these  curious  properties  were  the  min- 
erals calamine  and  smithsonite,  the 
silicate  and  carbonate  of  zinc  re- 
spectively. They  occurred  together  in 
mines,  which  were,  at  that  time, 
worked  for  the  iron  ores. 

Vitruvius  is  our  authority  for  the 
statement  that  the  manufacture  of  red 
lead  was  the  result  of  an  accidental  fire. 
He  also  tells  us  that  red  lead  made^by 
calcining  white  lead  in  a  furnace  was 
much  superior  to  that  obtained  directly 
from  the  mines. 

This  is  similar,  in  a  way,  to  the  leg- 
endary story  of  the  discovery  of  glass 
by  the  Phoenicians.  The  tale  runs  in 
this  way:  Certain  of  their  merchants, 
returning  from  Africa  in  a  ship  loaded 
with  natron  (crude  mineral  soda  ash), 
found  it  necessary  on  account  of  bad 
weather  to  seek  harbor.  They  found 
themselves  on  a  sandy '  plain  near 
Mount  Carmel.  They  built  fires  on  the 
sand  and  placed  their  kettles  over  the 
fires  on  lumps  of  natron.  The  heat 
fused  the  sand  and  natron  together, 
forming  the  first  glass.  Whether  or 
not  the  story  be  true  in  its  details  as 
handed  down,  the  essence  of  it  is 
certain,  viz.,  that  glass  was  discov- 
ered in  this  manner,  probably  at  dif- 
ferent times  bv  men  of  different  na- 


According  to  a 
Legend,  Glass 
was  Accident- 
a  1  1  y  Discov- 
ered by  Phoe- 
nicians Who 
Placed  Lumps 
of  Natron 
on  Fires 
Lighted  on, 
a  Beach 
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The  Discovery  of 
That  Wonderful 
Aid  to  Science,  the  X-Ray, 
Was  Due  to    a  Fortunate 
Accident 


tionalities,  as  its 
manufacture  was 
known  by  many 
people  at  an 
early  period. 

Vitruvius  again 
tells  us  that  in 
Spain  were  found 
certain  stones 
which,  after  hav- 
ing been  *'pun- 
ished"  (beaten) 
with  iron  rods,  for 
a  sufficient  length 
of  time,  began  to 
"perspire,"  and 
the  "perspiration" 
was  mercury. 
Certainly,  it  was 
a  crude  manner 
of  reducing  the 
mercuric  ore,  cin- 
nabar, with  me- 
tallic iron,  but 
surely  feasible. 
He  fails  to  tell,  and  one  cannot  but 
wonder,  by  what  happy  accident  this 
method  was  discovered.  Could  it  be 
that  hammering  stone  was  an  official 
punishment  then  as  it  is  now? 

In  setting  or  mordanting  certain 
dyes,  the  salts  of  tin  are  indispensable. 
The  origin  of  their  use  is  but  little 
known.  Cornelius  Drebbel,  about  the 
year  1610,  was  doing  some  work  with 
cochineal.  On  a  shelf  overhead  was  a 
bottle  of  aqua  regia,  a  mixture  of  nitric 
and  muriatic  acids.  This  bottle  was 
broken  and  the  acid  trickled  down  a 
window  frame  and  part  of  it  ran  into 
another  bottle  containing  an  extract  of 
cochineal.  A  brilliant  scarlet  resulted. 
Drebbel  later  attempted  to  repeat  the 
experiment  by  adding  aqua  regia  to  ex- 
tract of  cochineal  but  there  was  no 
change  of  color.  After  very  careful 
study,  he  noticed  that  a  part  of  the 
window  frame  down  which  the  acid 
first  ran  was  covered  with  tin.  It  ap- 
peared that  tin  was  the  active  element, 
and  further  experiment  confirmed  this 
conclusion.  As  a  result  Drebbel  owned 
the  secret  of  making  a  dye  having 
many  new  and  valuable  qualities,  and 
today  this  is  an  important  use  of  tin. 


Roentgen  was 
not  looking  for  X- 
rays  but,  after  an 
experiment  on  an 
entirely  different 
subject,  he  noticed 
that  some  photo- 
graphic plates, 
which  had  been 
left  near  by,  were 
fogged.  He 
sought  the  reason 
and  his  great  X- 
ray  discovery  was 
the  result.- 

In  1884,  Dr. 
Reusen  was  con- 
ducting an  exten- 
sive research  into 
a  certain  family  of 
coal-tar  deriva- 
tives. One  of  his 
students  was  a 
German,  named 
Fahlberg.  This 
young  man,  one  evening  after  return- 
ing to  his  boarding  house,  ate  his  din- 
ner without  having  washed  his  hands. 
During  the  course  of  the  meal  in  some 
manner  he  became  aware  that  he  had 
some  extremely  sweet  substance  on  his 
fingers.  He  at  once  returned  to  the 
laboratory  and  tasted  of  every  solution 
there.  In  a  certain  beaker  he  found 
the  source  of  that  sweetness. 

He  gave  the  new  substance  a  com- 
mercial nickname,  saccharin,  and  it 
was  a  wise  action  because  its  real 
name  was  "orthobenzosulphonimide." 
Whether  the  fortune  he  made  was  due 
to  a  lucky  accident  or  his  boarding- 
house  training,  remains  a  moot  point 
among  his  contemporaries.  It  is  also 
curious  to  note,  in  this  connection, 
that  after  more  than  25  years  of  gen- 
eral use  by  diabetic  sufiferers  as  a 
harmless  substitute  for  sugar,  this 
substance  has  recently  been  put  under 
the  ban  by  the  Chemistry  Bureau  of 
the  agricultural  department.  It  is 
now  forbidden  not  only  to  the  sick, 
who  consumed  great  quantities  of  it, 
but  to  the  well  who  have  unknow- 
ingly eaten  their  share  under  the 
guise  of  table  syrups. 
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The  pages  of  science  are  replete 
with  similar  instances,  and  that  is  one 
of  the  reasons  why  the  hard  and 
dreary  outlines  of  technical  research 
are   softened   and   rendered  alluring: 


The  chance  of  the  great  discovery, 
the  possibility  of  great  fortune  or  re- 
nown, the  glamour,  the  enticing  glam- 
our that  leads  the  student  digging  deep 
for  nature's  secrets  ever  on  and  on. 


PECULIAR  SANDSTONE 

FORMATION 

In  the  region  of  the  Black  Buttes  of 
Wyoming  is  found  a  large  stretch  of 
most    peculiar    sandstone  formation. 


Sandstone  Formation  Resembles  Sand  Blown  into 
Ripples  by  the  Wind 

Approaching  it,  the  traveler  assumes  it 
to  be,  of  course,  sand,  blown  into  ripple 
marks  by  the  wind.  It  was,  in  truth, 
so  formed  by  the  wind,  but  many  thou- 
sands of  years  ago,  for  it  is  hard  sand- 
stone. So  deep  and  clearly  cut  are  the 
ridges  and  trenches  that  it  seems  as 
though  the  stone  must  have  been  arti- 
ficially chiseled  by  some  human  ma- 
chinery. 

It  is  in  such  sandstone  formations 
that  the  fossil  bones  of  many  species 
of  antediluvian  animals  are  found, 
sometimes  almost  perfectly  preserved. 
In  very  many  parts  of  the  world — the 
Old  World,  as  well  as  America — the 
sandstone  has  proven  a  most  efficient 
preserver  of  fossils  and  also  of  the 


tracks  of  the  various  creatures  which 
roamed  the  earth  before  the  first  human 
beings,  or  were  contemporaneous  with 
the  early  cave  man  with  his  crude  club 
or  stone  axe. 


SPECIAL  COURIER  AUTOS 
FOR  GERMAN  ARMY 

One  of  the  latest  types  of  military 
automobiles  developed  in  Germany  is 
a  light  car  especially  designed  for  the 
use  of  couriers  in  carrying  dispatches. 
The  engine  develops  16  hp.,  which  is 
sufficient  to  drive  the  little  car  at  a 
high  speed.  The  rather  high  wheels, 
wide  wheel  base,  etc.,  compared  with 
the  size  of  the  body,  were  adopted 


A  Light  German  Military  Automobile  Designed 
Especially  for  Army  Couriers 


through  consideration  of  the  fact  that 
such  cars  would  have  to  do  much  work 
in  difficult  roadless  countr}^ 


CAn  American  actress,  who  is  work- 
ing her  way  around  the  world  on  a 
wager,  states  she  found  it  harder  to 
obtain  employment  in  London,  Eng., 
than  in  any  other  city  she  visited. 
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PREHISTORIC  DINOSAURS  FOUND  IN  UTAH 


By  HARTLEY  M.  PHELPS 


What  is  believed  by  paleontologists 
to  be  an  important  find  of  hitherto  un- 
discovered species  and  genera  of  pre- 
historic land  reptiles  has  been  made 
by  a  research  party  sent  out  by  the 
Carnegie  Aluseum  of  Pittsburg,  Pa. 
Twelve  fossils  or  skeletons  of  di- 
nosaurs, among  them  two  complete 
brontosaurs — the  largest  animals  that 
have  ever  lived — were  un- 
earthed from  the  side  of  a 
cliff  nine  miles  north  of 
Jansen,  Utah,  in  what  was, 
in  distant  ages,  a  river; 
as  the  cobbles,  mussel 
shells  and  sand  environing 
the  bones  showed.  Besides 
these  specimens  of  the  ex- 
tinct brontosaurus  fossil, 
remains  of  several  stego- 
saurus  specimens  were  also 
brought  to  light.  These 
are  very  rare.  The  stego- 
saurus  was  the  most 
grotesque  animal  that  ever 
existed. 

Incomplete  remains  of  a  giant  dip- 
lodocus,  like  the  famous  one  in  the 
Carnegie  Museum,  were  found  with 
the  foregoing. 

The  research  party  was  in  charge  of 
Earl  Douglass  of  the  museum  staff, 
one  of  the  men  attached  to  the  pal- 
eontological  department.  The  party 
has  been  in  the  field  for  a  considerable 
time,  but  it  is  decidedly  slow  work  ex- 
cavating fossils,  as  the  greatest  care 
must  be  exercised  lest  the  rocks  in 
which  the  remains  are  imbedded  be 
cracked  or  injured.  Then,  when  the 
fossils  are  cut  away,  there  is  an  im- 
mense amount  of  tedious  labor  clean- 
ing and  assembling  them.  After  that 
they  must  be  carefully  compared 
with  existing  specimens  to  determine 
whether  they  form  a  new  genus  or 
species.  For  these  reasons  scientists 
do  not  know  absolutely  whether  the 
fossils  discovered  by  the  Carnegie 
Museum  men  represent  hitherto  un- 
discovered    specimens.      When  the 


rocks  bearing  the  find  arrive  in  Pitts- 
burg this  question  will  be  determined. 

The  skeletons  of  the  strange  mon- 
sters belong  to  what  are  known  as 
sauropoda  dinosauria.  Sauropoda  is  a 
suborder  of  the  herbivorous  dinosaurs 
or  land  reptiles.  At  first  these  sauro- 
poda were  carnivorous,  that  is,  flesh- 
eating  animals,  but  later  became  herbi- 


Model  of  Stegosaur,  Most  Grotesque  Animal  That  Ever  Lived.  Remains 
of  Some  of  These  Great  Reptiles  Have  Just  Been  Unearthed  in  Utah 

vorous  or  herb-eating.  The  stego- 
saurus  or  stegosaurus  ungulatus  (the 
ungulata  being  hoof-footed  animals) 
is  always  found  in  Wyoming,  in  the 
rocks  of  certain  geological  periods.  It 
was  a  terrestrial  reptile,  frequenting 
the  huge  luxuriant  forests  prevalent  in 
those  days  of  four  million  years  ago ; 
and  browsed  on  tender  vegetation,  of 
which  the  forests  were  full. 

Its  most  remarkable  feature  is  the 
double  line  of  large  bones  sticking  up 
on  the  middle  line  of  its  back ;  and 
with  which  it  defended  itself  against 
its  ferocious  carnivorous  enemies  like 
the  allosaurus.  Its  tail  was  armed 
with  spike-like  projections  with  which 
it  impaled  its  assailants.  It  fought  by 
presenting  its  tail  and  back  to  its  foes, 
cutting  and  slashing  with  those  ter- 
rible leaf-like  bones  on  its  back  and 
those  bony  daggers  in  its  tail.  Scien- 
tists say  it  was  a  migrant  from  Europe. 

The  brontosaurus  often  attained  a 
length  of  80  ft.;  but  it  had  a  small 
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head.  Its  neck  and  tail  were  short. 
Like  the  stegosaurus,  it  lived  by  eating 
succulent  herbs.  It  had  powerful  legs, 
10  ft.  or  so  in  length. 

The  diplodocus  specimen  in  the  Car- 
negie Museum  is  the  only  complete 
one  ever  found  and  has  attracted 
world-wide  attention.    Replicas  of  it 


have  been  presented  to  half  a  dozen 
nations.  The  diplodocus  measured  70 
ft.  long,  had  an  immense  body,  power- 
ful legs,  and  an  enormously  long  tail, 
and  long  neck,  but  a  small  head.  It 
lived  in  swamps  and  ate  waterweeds. 
Its  remains  have  only  been  found  on 
the  slopes  of  the  Rocky  Mountains. 


AUTO  FURNISHES  POWER  FOR 
PNEUMATIC  TOOL 

The  accompanying  illustration  shows 
an  improvised,  portable  pneumatic 
granite-cutting  plant  devised  by  a 
monument  maker  for 
lettering  stones  after 
they  are  set  in 
the    cemeterv.  He 


Chiseling  a  Monument  by 
Means  of  an  Automatic  Tool 
Driven  by  Air  Compressed 
by  the  Automobile  Engine 


mounted  an  air  compressor  on  the  back 
of  his  auto  and  connected  it  with  the 
engine  of  his  machine  which  furnishes 
ample  power  for  operating  the  carving 
tool.  Because  of  rough  treatment  given 
memorial  stones  in  shipment,  the  in- 
ventor thought  it  a  better  idea  to  letter 
or  inscribe  the  memorial  after  it  was 
placed  in  the  cemetery. 


"AUTOMOBILE"  IN  SIAMESE 

CThe  Siamese  word  for  automobile 
when  printed  in  the  form  of  a  sign  has 
all  the  appearance  of  an  ad  for  the 
black  art  or  some  other  such  mystic 
performance.    The  sign  usually  is: 


THE    UTILIZATION    OF  IRON 
FILINGS  AND  SHAVINGS 

The  iron  sweepings  from  shop  floors, 
not  long  ago  allowed  to  go  to  waste, 
are  responsible  for  a  new  industry  in 
Germany,  represented  by 
about  a  dozen  plants, 
which  has  for  its  sole  pur- 
pose the  shaping  of  iron  fil- 
ings, shavings,  etc.,  into 
briquettes.  The  briquettes 
go  back  to  the  furnaces  to 
be  converted  again  into 
commercial  forms  of  iron. 

Nearly  all  the  plants  of 
the  steel  industry  in  Ger- 
many send  the  sweepings 
from  the  shop  floors  to  the 
briquetting  plants,  and  the 
consignments  from  the  va- 
rious concerns  are  kept  as  carefully 
separate  as  the  assayer  of  gold  and 
silver  keeps  the  sweepings  and  filings 
from  manufacturing  jewelers. 

The  sweepings  are  first  passed 
through  a  strong  draft  of  air,  which 
frees  them  from  dust,  including  much 
of  the  graphite  particles  contained  in 
cast-iron  shavings.  Then  the  sweep- 
ings go  to  the  magnetic  separator, 
where  brass  and  bronze  particles,  as 
well  as  the  heavier  dirt,  are  removed. 
After  these  two  cleaning  processes,  the 
material  arrives  at  the  hopper  above 
the  briquetting  press,  flows  down  into 
the  empty  forms,  and  is  pressed  into 
bricks,  which  are  carried  to  the  load- 
ing wagons  by  a  belt  conveyor. 


CAll  horse-drawn  carriages  used  in 
Burma,  India,  are  equipped  with  rub- 
ber tires  and  have  l3ells  operated  by 
the  driver's  foot  to  give  warning  of 
approach. 
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Drawing  Circles  of  Large  Diameters 

The  shop  carpenter  frequently  has 
occasion  to  draw  curves  having  a  long 
radius,  such  as  a  form  for  a  street-pav- 
ing crown.  These  are  usually  drawn 
by  the  use  of  poles,  but  on  a  long 
radius  it  is  not  easy  to  fasten  the  poles 
together  to  get  the  length.  To  do 
away  with  the  need  of  a  pole,  I  use 
the  attachment  taken  from  a  trammel 
on  a  steel  tape  as  shown  in  the  sketch. 

The  steel  point  of  the  trammel  A 
was  removed  and  a  V-shaped  notch 
filed  in  the  front  part.    A  small  wood 


Trammel  -  Point  Part   and    Manner    of  Applying  It 
to  a  Steel  Tape 

block  was  then  fitted  as  shown  and  a 
pencil  inserted. 

Take  the  tape  and  set  the  V-notch 
at  the  desired  distance,  then  drive  a 
nail  at  the  point  the  radius  calls  for 
and  proceed  to  draw  the  arc. 

I  have  found  this  a  great  help  and 
saving  of  time  in  my  work.  An  arc 
can  be  quickly  drawn  and  the  line  will 
be  a  true  curve  and  not  wavy  as  when 
drawn  with  the  aid  of  a  pole. — Contrib- 
uted by  H.  J.  Eccleston,  Norwich,  New 
Jersey. 


CThe  jaws  on  a  chuck  should  be 
"eased"  up  before  taking  the  finishing 
cut. 


A  Carpenter's  Door  Holder 

•  When  hanging  a  door  I  make  a 
clamp  by  using  a  6-in.  strap  hinge  at- 
tached to  two  pieces  of  2  by  4-in.  ma- 
terial, each  about  G  in.  long,  which 


The  Weight  of  the  Door  Causes  the  Holder  to  Grip 
the  Edge  Firmly 

are  slightly  raised  by  cleats  nailed  to 
the  under  side.  The  hinge  is  so  at- 
tached to  the  pieces  that  a  space  is 
left  between  them  equal  to  the  width 
of  the  door.  When  the  door  is  placed 
in  the  opening,  its  weight  will  cause 
the  pieces  to  grip  the  edge  and  hold 
the  door  firmly  while  it  is  being 
planed. — Contributed  by  Eugene  Otis, 
Chase,  B.  C. 


Truck  for  Spool  Fence  Wire 

In  the  accompanying  illustration  is 
shown  a  handy  rig  for  carrying  a  spool 
of  barbed  wire   when  putting  up  a 


Fence -Wire   Truck,  Similar    to    a    Baggage  Truck 
with  a  Rod  between  the  Handles  for  the  Spool 

fence.  The  manner  of  construction  is 
obvious.  The  spool  of  wire  can  be 
easily  handled  by  one  man  with  this 
device. 
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A  Small-Needle  Drill 

A  hand  drill  for  very  small  work  in 
metal  can  rarely  be  obtained  at  the 
hardware  or  tool-dealer's  store,  and,  if 


It  can,  It  IS  us 
sive.  A  very  e 


,  ually  very  expen- 
'  fficient  drill,  that 
I  is  easily  made  and 
costs  but  little, 
can  be  constructed 
in  the  following  manner: 
First  take  a  bar  of  round 
steel,  1/4  in.  in  diameter  and 
4%  in.  long,  taper  one  end 
slightly  as  shown,  and 
thread  it  for  a  distance  of 
1%  in.  Cut  two  slots  in 
this  end  to  a  depth  of  % 
in.,  as  shown  at  B,  with  a 
thin  hacksaw  blade.  The 
slots  must  cross  each  other 
at  right  angles.  A  shoul- 
der is  filed  at  the  other 
end  of  the  .  bar,  at  C,  to  receive  the 
crank.  An  iron  or  brass  nut,  D,  is 
screwed  on  the  threaded  end  and 
soldered  in  place. 

Procure  a  brass  or  iron  tube,  E,  1 
in.  long  and  fitting  loosely  on  the  shaft 
A.  One  end  of  this  tube  is  swaged 
w4th  a  light  hammer  until  it  is  too 
small  to  pass  over  the  shaft,  and  the 
other  end  is  firmly  soldered  to  a  brass 
or  iron  nut,  F,  so  that  when  this  nut 
is  screwed  upward  on  the  threaded 
part  of  the  shaft,  the  swaged  end  of 
the  tube  will  force  the  jaws  B  tightly 
together,  thus  forming  the  chuck  that 
will  hold  different-sized  drills  firmly. 

Slip  a  washer,  G,  over  the  other  end 
of  the  shaft.  Procure  a  piece  of  brass 
tubing,  H,  about  2%  in.  long,  which 
will  fit  the  shaft  loosely  enough  to 
allow  the  latter  to  turn  freely.  Slip 
this  on  the  shaft  down  to  the  washer 
G.  This  should  bring  the  top  of  the 
tu1)e  even  with  the  shoulder  C.  An 
ordinary  darning-cotton  spool,  I,  is 
now  forced  tightly  on  this  tube  to 
form  the  pressure  handle. 

The  crank,  J,  is  made  of  a  piece  of 
iron  or  brass,  %  in.  by  i%  in.,  and  2  in. 
long.  A  small  wood  handle  is  riveted 
to  one  end  and  a  hole  is  cut  in  the 
other  end  to  fit  over  the  end  of  the 


shaft  C.  This  can  be  made  secure  by 
soldering,  taking  care  to  keep  the 
flowing  metal  avfay  from  the  tube  H, 
so  it  will  be  free. 

The  drill  points  are  easily  made  of 
different-sized  needles.  Break  off  the 
eye,  and  the  point  where  it  starts  to 
taper.  Heat  and  flatten  one  end  until 
it  spreads  out  on  either  side,  but  do 
not  make  it  too  thin.  This  end  is  then 
pointed  and  sharpened  the  same  as 
any  ordinary  flat  drill.  The  shank 
may  be  left  round,  but  will  be  held 
more  firmh^  in  the  chuck,  if  it  is  made 
square.  The  dri 'Is  should  be  tempered 
before  using  and  care  should  be  taken 
to  slightly  draw  the  temper  from  the 
shank  to  keep  them  from  snapping  off 
at  this  point.  W^hen  drilling,  do  not 
exert  too  much  pressure,  as  this  has 
a  tendency  to  make  the  drill  bend 
toward  one  side  or  the  other. — Con- 
tributed by  F.  L.  Matter,  Portland,  O. 

A  Spider  for  Lathe  Work 

In  turning,  cutting  off',  threading, 
etc.,  on  large  pipes  or  cylindrical 
work  of  a  like  nature,  the  free  end 
must  be  supported  unless  the  piece  is 
very  short.  An  old  as  well  as  a  sim- 
ple way  to  hold  the  end  is  by  means 
of  a  spider  or  casting  shaped  like  a 
Greek  cross,  which  is  tapped  at  the 
end  of  the  arms  for  setscrews  and 
drilled  in  the  center  for  the  lathe  cen- 
ter. All  this  is  shown  in  the  sketch, 
which  also  illustrates  the  spider  in 
actual  service  inside  a  length  of  pipe. 
The  other  end  of  the  pipe  is  gripped 
in  the  jaws  of  the  chuck. 

After  setting  the  tailstock  center  in 
the  hole  of  the  spider,  the  work  is 


spider  in  the  End  of  a  Cylinder  with  the  Brace 
in  Position  to  Take  the  End  Thrust 

trued  up  hy  adjusting  the  setscrews 
in  or  out,  as  the  case  may  be.  The 
work  can  be  more  quickly  trued  up,  if 
tlie  spider  is  set  approximately  true 
before  running  the    tailstock  center 
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into  place.  Locknuts  can  be  used  to 
hold  the  setscrews  where  large  work 
is  being  turned. 

In  the  sketch.  A  is  the  spider,  and  B 
is  a  brace  made  of  wood,  which  is 
placed  between  the  spider  and  the 
lathe  chuck  to  take  the  end  thrust  of 
the  tailstock. — Contributed  by  Donald 
A.  Hampson,  Aliddletown,  N.  Y. 


A  Drawer  Paper  Protector 

An  effective  device  to  prevent  papers 
or  clothes  from  becoming  creased  or 
torn  when  opening  a  drawer  is  shown 
in  the  accompanying  sketch. 

The  protector  is  made  of  copper 
wire,  about  in.  in  diameter,  bent  to 
the  shape  shown  and  held  in  place 
with  two  staples.  The  under  side  of 
the  wire  rests  on  the  paper  while  the 


The  Protector  Holds  the  Contents  While  the  Drawer 
is  Pushed  into  Place 

Upper  part  is  bent  to  come  in  contact 
with  the  top  of  the  drawer  slide.  The 
protector  holds  the  contents  while  the 
drawer  is  pushed  into  place.  When  the 
drawer  is  pulled  out  to  remove  the 
papers,  the  protector,  which  swings  on 
the  two  staples,  can  be  swung  out- 
side of  the  drawer  where  it  is  out  of 
the  way. — Contributed  by  Frank  H. 
Mayoh,  Pawtucket,  R.  I. 


A  Window  Reflector 

A  room  having  a  window  opening 
into  a  court  can  be  better  lighted  by 
making  a  reflector  as  shown  in  the 
sketch.  A  mirror  is  the  best  reflector, 
but,  if  it  is  considered  too  expensive, 
boards  painted  white  will  do  almost  as 
well.    The  bottom  of  tjie  reflector  is 


kept  away  from  the  wall  so  that  rain 
or  snow  can  pass  through  the  opening. 
This  arrangement  will  reflect  the  light 


well  and  will  also  prevent  persons  at 
other  windows  in  the  court  from  look- 
ing into  the  room. — Contributed  by  S. 
Yamashita,  Hoquiam,  Wash. 


Indicating  Outside  Caliper 

The  illustration  shows  how  a  simple 
indicating  outside  caliper  may  be  made. 
The  writer  constructed  a  caliper  like 
this  from  yV-in.  sheet  steel,  and  found 
it  to  be  very  useful  in  determining  the 
diameter  of  small  rods  and  wires. 
Care  should  be  exercised  in  attaching 
the  pointer  P  to  the  main  portion,  or 
base,  B,  to  see  that  there  is  no  lost 
motion  in  the  joint.  A  small  washer, 
W,  may  be  placed  on  each  side  directly 
under  the  head  of  the  rivet  R.  The 
scale  should  be  ruled  ofif  last,  and  may 
be  marked  to  read  in  fractions  or  deci- 
mal parts  of  an  inch,  or  both.    A  sec- 


Caliper  Made  of  Sheet  Steel  for  Determining 
the  Size  of  Small  Rods  and  Wires 


ond  scale  giving  the  gauge  numbers 
will  be  very  convenient  in  determining 
the  size  of  wires. — Contributed  by  R. 
S.  McClure. 


CA  slanting  aerial  in  wireless  is  not 
as  efficient  as  the  horizontal  parallel. 
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To  Prevent  the  Binding  of 
Mast  Hoops 

^The  continual  binding  of  mast  hoops 
against  the  mast 
when  hoisting  a 
sail  may  be  pre- 
vented in  the  fol- 
lowing manner: 
A  stout  cord  is 
attached  to  the 
gaff  jaws  and 
extended  down 
the  mast  as 
shown  by  A  in 
the  sketch.  Each 
ring  is  tied  to 
the  cord  at  its 
respective  d  i  s- 
tance  to  hold  it  horizontal. — Contrib- 
uted by  A.  L.  Chetlain,  Chicago. 


Whetting  Plane  Irons 

The  accompanying  sketch  shows  a 
device  for  obtaining  a  perfect  cutting 
edge  on  plane  irons  or  chisels,  which 
is  almost  impossible  to  secure  by  the 
most  experienced  mechanic  in  the 
usual  way  of  sharpening  by  hand  with- 
out a  guide. 

The  device  is  very  simple  and  may 
be  easily  made  by  anyone  with  little 
experience,  it  simply  consisting  of  a 
piece  of  pine  board,  A,  of  the  same 
thickness  as  the  stone  B,  and  a  pin^ 
block  cut  at  any  desired  angle  or  bevel 
in  which  a  wood  screw  with  a  washer 
is  placed  to  hold  the  plane  iron.  A 
chisel  can  be  held  with  a  screw  on  each 
side  of  the  blade.   A  little  paraffin  used 


Plane  Iron  on  a  Block  Having  the  Proper  Slope  for 
the  Angle  of  the  Edge 

on  the  two  rubbing  surfaces  of  the 
wood  parts  will  give  good  action  with- 
out friction. 

When  the  fine  feather  shows  on  the 
cutting  edge  of  a  tool  treated  on  this 
device,  it  is  better  to  use  a  small  hand 


stone  or  a  smooth  steel  instrument  to 
turn  it  back  than  to  attempt  to  reverse 
the  whole  block  with  tool  attached,  it 
being  rather  awkward  to  handle.  The 
former  method  also  eliminates  the 
danger  of  rounding  off  the  straight 
edge  of  the  tool  more  or  less. — Con- 
tributed by  Herman  Lindenberg,  Jr., 
W.  Hoboken,  N.  J. 


Simple  Medicine  Dropper 

When  a  medicine  dropper  is  not  at 
hand  or  when  it  is  desirable  for  any 
reason  to  drop  the  medicine  directly 
from  the  bottle,  a  very  efficient  drop- 
per may  be  made  from  an  ordinary 
cork  stopper  in  the  following  manner: 
Cut  two  small  grooves  lengthwise  of 
the  cork  opposite  to  each  other.  When 
using,  hold  the  bottle  in  such  a  way 
that  the  air  will  enter  one  of  the 
grooves.  A,  and  the  medicine  will  drop 
out  of  the  other,  B. 

The  size  of  the  grooves  will  depend 


Two  Grooves  in  a  Cork,  One  for  the  Vent  and  One 
for  the  Fluid 

upon  the  character  of  the  liquid  in  the 
bottle.  Alcoholic  and  light  aqueous 
solutions  require  ver}%  small  grooves, 
while  for  syrups  and  oils  they  must  be 
made  somewhat  larger. — Contributed 
by  W.  C.  Lane,  N.  Wilkesboro,  N.  C. 


Repairing  a  Crack  in  Cast-Iron  Pipe 

A  crack  in  a  cast-iron  pipe  or  a  gaso- 
line-engine cylinder,  caused  by  freez- 
ing, can  be  repaired  in  the  following 
manner,  if  the  pressure  the  part  has  to 
withstand  is  not  too  great.  Procure 
some  sulphate  of  copper,  commonly 
known  as  bluestone,  and  dissolve  it 
in  water.  Clean  the  edges  of  the  crack 
well  with  a  file  or  sandpaper.  Paint 
the  iron  with  the  solution  several  times 
until  there  is  a  coat  of  copper  on  it. 
The  copper  surface  can  be  easily  soft 
soldered,  which  will  produce  a  satis- 
factory repair  in  many  cases. — Contrib- 
uted by  Wm.  W.  Grant,  Calgary,  Can. 
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Measuring  Water  without  a  Meter 


The  amount  of  feed  water  pumped 
into  a  boiler  is  a  point  of  interest  to 
the  engineer,  says  Power.  If  there* is 
a  water  meter  in  the  pipe  line,  this 
may  be  determined,  but  such  an  instru- 
ment is  never  correct  and  the  reading 
must  be  multiplied  with  a  certain  co- 
efficient in  order  to  give  the  actual 
flow  of  water.  To  render  the  situation 
still  more  difficult,  this  coefficient 
varies  with  the  speed  of  the  meter  and 
also  with  its  age. 

Assume  that  a  50-ft.  pipe  line  is 
supplying  a  boiler  with  water.  The 
amount  of  water  flowing  through  the 
pipe  may  be  determined  in  the  follow- 
ing manner:  Attach  a  ^-in.  iron  pipe 
in  the  far  end  of  the  supply  pipe,  as 
shown  in  the  sketch  by  the  small  pres- 
sure pipe.  Run  this  small  pipe  along 
the  larger  one  to. any  convenient  point 
near  the  boiler  or  other  outlet,  and 
connect  it  to  a  U-tube  having  a  scale 
graduated  in  inches.  Also  connect  the 
opposite  end  of  the  U-tube  to  the  sup- 
ply pipe  and  fill  the  bend  half  full  of 
mercury. 

When  water  is  flowing  in  the  supply 
pipe  there  will  be  a  difference  in  pres- 
sure between  the  points  where  the 
small  pressure  pipe  is  connected  to  the 
supply  pipe,  causing  the  mercury  to 
be  elevated  in  one  leg  of  the  U-tube 
and  depressed  in  the  other.  This  pres- 
sure difference  varies  with  the  velocity 
of  flow,  and  it  is  this  fact  which  makes 


which  means  maintaining  the  differ- 
ence in  pressures  constant  for  a  defi- 
nite period,  say  10  min.,  during  which 
time  the  water  is  collected  in  a  barrel 
and  afterward  weighed.    For  this  pur- 


ee      1.2       1.6  ^o 
GALLONS    PER  MINUTE 
Curve  Diagram 

pose  cut  in  at  some  point  in  the  supply 
pipe  back  of  the  U-shaped  tube  and 
put  in  a  tee  as  shown.  This  temporary 
connection  is  supplied  with  a  three- 
way  valve  which  is  used  so  that,  while 
the  desired  difference  in  pressure  is 
being  obtained,  the  water  may  be  flow- 
ing through  one  opening  of  the  three- 
way  valve  and  into  the  sewer.  When 
the  desired  pressures  are  secured,  the 


^  5MALL  PRE5SURC  PIPE  ^  V^^:^ 


REGUU^R  PIPE 

Pressure  Gauge  on  Pipe  Line 


TEMPORARY  .CONNECTION 
USED  ONLY  DURING  CALIBfWTIOM 


■TO  SEWER 


WEIGHING  TANK 


it  possible  to  determine  the  volume  of 
water  passing  through  the  pipe. 
The  arrangement  must  be  calibrated. 


handle  of  the  three-way  valve  may  be 
turned  and  the  stream  discharged  into 
the  empty  barrel  which  has  been  pre- 
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viously  weighed.  At  the  end  of  the 
10-min.  interval,  the  three-way-valve 
handle  is  again  turned,  and  the  stream 
directed  into  the  sewer.  In  this  way 
a  number  of  different  pressures  are 
taken  and  the  water  collected  for  each. 
The  results  should  be  plotted  as  shown 
in  the  curve  diagram. 

Such  an  arrangement  is  not  only  in- 
expensive, but  has,  besides,  the  great 
advantage  that,  when  once  calibrated, 
it  may  be  depended  upon  for  accuracy 
at  all  times.  Another  feature  is  that 
it  is  not  aifected  by  hot  or  dirty  water, 
or  by  chemicals.  The  distance  between 
the  points  of  connection  of  the  small 
pressure  pipe  on  the  supply  pipe  should 
not  be  less  than  25  ft.,  but  need  not 
necessarily  be  straight. 


Adjustable  Horse  for  the  Shop 

Two  necessary  points  in  the  con- 
struction of  an  adjustable  horse  are  the 
ease  of  adjustment  and  the  rigidity  of 
the  base.  In  most  cases  one  is  sacri- 
ficed for  the  other.  The  accompany- 
ing sketch  shows  the  construction  of 
about  as  handy  an  arrangement  for 
general  use  as  can  be  made  for  a  wood- 
working shop.  There  are  no  parts  with 
setscrews  to  come  loose  and  allow  the 
work  to  fall.  The  jack  is  instantly  set 
and,  because  of  the  extent  of  the  base, 


Roller  with  Adjustable  Legs 


it  remains  where  set  under  a  load,  re- 
gardless of  the  tendency  to  tip  as  the 
work  is  moved  either  way  over  the 
roller. — Contributed  by  F.  W.  Bently, 
Huron,  S.  D. 


Tempering  Small  Articles  Evenly 

It  is  quite  difficult  to  temper  a  lot 
of  small  springs  or  other  small  arti- 
cles and  have  the  temper  equal  in  all 
parts  of  each  piece.  The  following 
process  will  be  found  to  give  an  equal 
temper  in  every  part  of  each  article: 

Obtain  a  small  cup  which  is  pressed 
from  one  piece  of  metal  or  a  pieced 
cup  with  hard-soldered  seams.  Partly 
fill  the  cup  with  some  animal  or  fish 
oil.  Petroleum  products  are  not  good 
on  account  of  their  volatility. 

The  articles  are  heated  to  the  usual 
color  and  plunged  into  the  cup,  which 
is  to  have  sufficient  oil  in  it  to  cover 
them.  After  being  thus  hardened,  the 
cup  with  the  oil  and  the  articles  is 
held  over  the  fire  until  the  oil  takes  fire 
and  burns.  After  the  temper  has  been 
drawn  sufficiently,  the  cup  is  removed 
from  the  heat  and  a  cover  placed  over 
it  to  quench  the  flames.  When  cool, 
the  articles  are  removed.  The  articles 
will  be  found  evenly  tempered. 

In  tempering  springs  I  usually  allow 
the  oil  to  burn  about  six  minutes  be- 
fore quenching.  As  the  oil  can  be 
heated  to  only  a  certain  temperature, 
the  articles  receive  a  perfectly  even 
heat.  If  the  oil  is  burned  off  from  the 
article  while  it  is  only  smeared  with 
oil,  some  parts  will  be  heated  more 
than  others.  If  a  spring  is  made  of 
piano  wire,  it  will  be  greatly  stiffened 
and  improved  by  heating  it  to  an  even 
blue  after  it  is  formed.  The  reason  for 
this  is  that  when  the  wire  is  coiled 
the  metal  is  full  of  strains  which  the 
heat  removes. — Contributed  by  J.  H. 
Beebee,  Rochester,  N.  Y. 


Gasoline  Spray  for  Cleaning 
Machinery  Parts 

In  cleaning  and  repairing  the  ma- 
chinery of  an  automobile,  gasoline  is 
used  to  cut  out  the  thick  and  dirty 
lubricating  oils  in  bearings.  It  is  often 
difficult  to  get  the  gasoline  into  cer- 
tain places  to  be  cleaned,  and  this  has 
brought  out  a  syringe  device  for  use 
in  such  places. 

'While    cleaning    some  computing 
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scales,  I  desired  to  remove  some  oil 
and  dirt  from  the  parts,  and  the  syringe 
idea  obtained  from  the  automobile- 
cleaning  device  led  me  to  try  out  an 
ordinary  blowtorch  I  had  at  hand. 
When  I  desired  to  use  the  gasoline  for 
cleaning,  I  opened  the  valve  and  al- 
lowed a  fine  stream  to  squirt  out, 
which  was  easily  directed  to  the  spot 
to  be  cleaned. — Contributed  by  Robert 
S.  Cheney,  Ashtabula,  O. 

How  to  Sharpen  a  Gouge 

Place  the  gouge  on  the  bench  with 
the  back  up  and  the  cutting  edge  ex- 
tending about  3  in.  over  the  edge  of 
the  table.  Apply  the  whetstone  with 
the  right  hand  while  holding  the  gouge 
level  with  the  left;  rub  the  stone  back 
and  forth  at  right  angles  to  the  gouge 


Whetting  a  Gouge 


and  at  the  same  time  roll  it  around  the 
curve  of  the  gouge.  This  method  will 
take  out  nicks  when  using  a  coarse 
stone  and  also  keep  the  cutting  edge 
straight,  which  is  difficult  to  do  on  a 
grindstone.  A  few  strokes  of  a  fine 
stone  in  the  usual  way  will  produce  a 
good  edge. — Contributed  by  L.  R. 
Kelley,  Philadelphia,  Pa. 


Self-Adjusting  Belt  Tightener 

A  small  grinding  machine,  having 
two  pulleys  side  by  side  for  changing 
the  speed,  was  run  by  a  round  belt. 
The  belt  was  always  loose  on  one  pul- 
ley and  tight  on  the  other,  and  the 
belt  would  stretch  so  that  it  would 
slip.  This  was  easily  remedied  by  cut- 
ting out  a  piece  of  the  belt  about  5  in. 
long,  and  putting  in  a  piece  of  coil 
spring  a  little  shorter  than  the  leather 
taken  out.  This  spring  keeps  the  belt 
tight  on  both  pulleys. — Contributed 
by  Newcomb  D.  Hollister,  Truston, 
New  Jersey. 


A  Hedge  Trimmer 

Hedge  cutting  or  trimming  with  a 
sickle  or  with  hand  snips  is  very  slow 
and  tedious  work.  As  I  had  consider- 
able hedge  to  take  care  of,  I  made  a 


trimmer  with  several  sets  of  blades 
similar  to  a  regular  trimmer.  The 
blades  were  attached  to  a  wood  handle 
and  operated  with  a  wood  lever  as 
shown  in  the  sketch.  The  operation 
is  the  same  as  when  using  the  regular 
hedge  trimmer. — Contributed  by  Her- 
man Krouskoff,  New  Rochelle,  N.  Y. 


Emery-Cloth  Holder 

As  I  had  a  number  of  dirty  connect- 
ing rods  to  polish  I  naturally  set  about 
to  do  the  work  as  quickly  as  possible 
and  with  the  least  exertion.  Emery 
cloth  is  hard  to  hold  with  the  fingers 
and  keep  flat  on  the  rod.  I  procured 
two  overall  buckles  and  attached  a 
round  piece  of  wood  to  each  buckle, 
with  a  cord.  A  strip  of  emery  was 
placed  in  the  buckles  just  as  a  strap. 
The    device    saved    me  considerable 


time,  and  I  could  put  on  a  better  pol- 
ish than  when  I  held  the  emery  cloth 
by  hand. — Contributed  by  Wm.  Schu- 
mann, New  York  City. 


COne  of  the  objections  to  painting  in- 
teriors with  zinc  white  is  that  it  will 
crack  or  scale,  but,  according  to  a 
Danish  painter,  this  can  be  remedied 
by  adding  10  per  cent  of  whiting. 
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Fastener  for  Window  Screens 

An  ordinary  wood  screw  does  not 
make  a  good  fastening  for  screens, 
blinds,  shutters  and  storm  windows, 
as     the  wood 
— ^-wTr^  around  the 

I  threads  will  be- 

come   worn  as 
\)-  the      screw  is 

>#)    removed  and  re- 
<c2^^^M^^S&T     placed.    A  good 
^  holding  device  is 

made  of  a  short 
wood  screw  hav- 
ing a  large  diameter  into  which  a  hole 
is  drilled  and  tapped  to  take  a  thumb- 
screw of  standard  threads. 

The  wood  screw  is  turned  per- 
manently into  the  window  or  door 
facing.  The  holes  in  the  frame  are 
bored  to  coincide  with  the  threaded 
holes  in  the  wood  screws.  It  is  an 
easy  matter  to  turn  the  thumbscrew 
in  place. — Contributed  by  W.  C. 
Terry,  Boston,  Mass. 


Removing  Inner  Band  on  Truck 
Wheels 

Motor-truck  builders  and  black- 
smiths, in  rebuilding  truck  wheels  that 
have  two  bands,  will  find  it  a  diffi- 
cult matter  to  remove  the  inner  band 
by  heating,  as  both  bands  will  ex- 
pand alike,  causing  them  to  remain 
tightly  together. 

If  it  is  desired  to  use  one  of  these 
bands  after  the  wheel  is  rebuilt,  it  will 
be  a  very  easy  matter  to  remove  the 
inner  band  by  driving  a  wedge  be- 
tween the  two  as  shown  in  Fig.  1, 
making  the  opening  the  same  all  the 


FlQ.I  Fig. 2 

Driving  the  Wedge  between  the  Bands,  and  Location 
for  Striking  the  Inner  One 


way  through.  Stand  the  bands  up  and 
leave  the  wedge  between  them  and 
strike  the  metal  at  A  A  with  the  peen 
end  of  a  sledge  hammer.   A  few  blows 


will  cause  the  inner  band  to  come  loose. 
The  band  can  then  be  heated  and 
straightened. — Contributed  by  James 
E.  Roy,  Philadelphia,  Pa. 


Substitute  for  Thumb  Tacks 

In  making  patent  drawings,  or  when 
a  number  of  small  drawings  of  the 
same  size  are  to  be  made,  I  have  found 
the  attachment  shown  in  the  sketch  to 
be  a  splendid  substitute  for  thumb 
tacks.  A  drawing  board  on  which 
thumb  tacks  are  used  soon  gets  full 
of  holes  and  becomes  useless. 

The  bent  end  A  of  the  spring  clip 
clamps  the  paper  B  by  the  pressure  of 
the  spring.  The  spring  is  fastened  to 
the  under  side  of  the  drawing  board 


spring  Clips  Used  on  a  Board  to  Hold  Drawing 
Paper  of  Uniform  Size 

C  with  two  screws.  A  pressure  of  the 
finger  on  the  under  side  of  the  clip 
raises  it  for  the  insertion  of  the  paper. 
— Contributed  by  Chester  E.  Warner, 
Kalamazoo,  Mich. 


Preserving  Surplus  Stain  when 
Staining  Shingles 

It  is  almost  impossible  to  stain 
shingles  without  waste  of  staining  liq- 
uid. To  reduce  this  waste  as  much  as 
possible,  we  used  an  old  clothes 
wringer,  attached  to  a  tub,  for  press- 
ing out  all  surplus  stain  at  the  time 
the  shingles  were  dipped.  As  our 
washing  machine  and  wringer  were 
driven  by  electric  motor,  the  latter  was 
belted  to  the  old  wringer  to  drive  it, 
while  the  shingles  were  fed  into  the 
rolls.  A  better  job  resulted  when  the 
large  end  of  the  shingles  were  started 
in  first. — Contributed  by  Geo.  Lindsay, 
Manitou  Springs,  Colo. 


POPULAR  MECHANICS 


129 


Tile   Sewer  Construction 

By  GEORGE  M.  PETERSEN 
PART  I 


The  construction  of  the  dif¥erent 
kinds  of  municipal  improvements,  such 
as  sewers,  streets,  culverts,  highway 
bridges,  etc.,  are  but  vaguely  under- 
stood by  the  average  man.  It  is  the 
purpose  of  this  description  to  give 
facts  from  a  practical  view  point  so 
that  such  of  the  younger  generation 
that  are  so  inclined  may  obtain  a  good 
knowledge  of  the  proper  methods  of 
doing  this  work,  and  be  enabled  to  join 
the  army  of  construction  men  with  an 
amount  of  practical  knowledge  which 
is  seldom  attained  except  by  experi- 
ence. 

Tile  Sewers 

In  modern  sewer  construction  there 
are  several  different  classes  of  mate- 
rial used;  the  principal  ones  being 
brick,  stone  and  concrete,  for  trunk 
sewers,  while  tile  is  used  for  branch 
or  service  construction.  Tile  is,  how- 
ever, generally  used  on  small  trunk 
sewers  up  to  2%  or  3  ft.  in  diameter. 
For  large  trunk  sewers,  brick  is  the 
most  common  material,  the  walls  be- 
ing built  up  of  two  courses.  Stone 


inverts  or  bottoms  and  brick  arches 
are  also  used  on  large  trunks  while 
reinforced  concrete  is  used  for  short 
drainage  sewers  and  culverts.  As  it 
is  the  object  of  this  article  to  deal  only 


STRAIGHT 


CURVE 


CONNECTION 


Fig.  I 


Four  Forms  of  Sewer  Tile  for  Laying  Straight  Mains, 
Turning  Corners  and  Making  House  Connections 

with  the  construction  of  tile  sewers, 
a  few  points  bearing  on  the  tile  may 
not  come  amiss.  Tile  sewers  have  a 
carrying  capacity  of  100  per  cent  more 
than  brick  sewers  of  the  same  size, 
and  the  table  herewith  shows  the  rate 
of  discharge  for  the  various  sized  tile 
at  different  grades.  Sewer  tile  is  made 
in  sizes  from  3  in.  to  36  in.  in  diameter 
and     in    ''standard"     and  ''double" 
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Carrying  Capacity  of  Brick  Sewers  =  50  fc  of  Above  Quantities. 


130 


POPULAR  MECHANICS 


strength.  The  standard  is  usual  for  tile 
up  to  15  in.  in  diameter,  and  double 
strength  for  larger  sizes.  Under  ex- 
treme conditions  double   strength  is 


m.m.T'  -I, 


o+o 


15". 


3+0 
|4+0 

1 5+0 

J  6+0 
o 

Jmo 

o 


l+OO 


"0+28 


^+0 


□  =  SQUARE  MH  STAKE 
•  =  IRON  GRADE  PLUG 
£i  =  TRIANGULAR  STAKE 
LOCATING  GRADE  PLUG 
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TO  CENTER  OF  EXCAVATION) 


Fig. 2 


The  Layout  Showing  Depth  of    Cut   Made   by  an 
Engineering  Crew  for  a  Street  Sewer 

sometimes  used  throughout.  Sewer 
tile  is  made  in  forms,  known  as 
''straight,"  curves,  connections  and 
Y's,  and  shown  in  Fig.  1.  Other 
shapes  are  made,  but  are  seldom  used. 

Laying  Out  the  Grade 

The  first  step  in  the  construction  of 
any  sewer  is  to  obtain  the  grade,  or 
fall.  The  method  of  determining  this 
is  as  follows :  The  engineering  crew 
first  lays  out  the  center  line  for  the 
sewer  and  drives  stakes  at  an  ''ofifset." 
The  offset  is  usually  from  5  ft.  to  10 
ft.  from  the  edge  of  the  proposed 
trench,  although  all  offsets  are  figured 
from  the  center.  Triangular  stakes 
are  usually  used  to  mark  the  offset  line 
and  locate  the  grade  plugs.  When 
turning  corners  the  stakes  and  plugs 
are  set  at  the  angles  without  regard  to 
the  distance,  but  on  a  straight  run  the 
stakes  are  placed  on  the  even  100  ft. 
Each  stake  driven  is  called  a  station 
and  marked  as  follows  :  0  +  27,  which 
means  27  ft.  from  the  start,  1  +  89 
means  189  ft.  from  the  start,  etc. ;  the 
number  preceding  the  plus  sign  indi- 
cating hundreds,  and  the  number  fol- 
lowing, the  odd  feet.  After  the  stakes 
and  grade  plugs  are  driven,  the  man- 
holes are  laid  out,  and  a  square  stake 
marked  M-H  is  driven  in  the  center 


of  the  manhole.  As  the  location  can 
never  be  exactly  right,  a  few  inches  or 
even  1  or  2  ft.  change  in  location  will 
not  cause  any  trouble.  The  layout  of 
the  sewer  would  appear  as  shown  in 
Fig.  2. 

The  grade  plug  is  usually  a  %-in. 
round  iron  rod  about  II/2  ft.  in  length 
and  is  driven  in  nearly  flush  with  the 
surface  of  the  ground  about  2  in.  in 
front  of  the  triangular  stake.  After  all 
these  stakes  and  plugs  are  placed,  the 
levelman  takes  a  level  of  all  the  plugs. 
The  engineers  then  figure  out  the 
grade  of  the  sewer  and  make  up  a  list 
of  ''cuts"  to  be  made  at  each  station 
or  plug.  A  list  of  cuts  would  appear 
as  shown  in  the  following  table: 
Station  0  +  0      Cut  8  ft.    61/2  in. 

Cut  8  ft.    5  in. 
Cut  7  ft.  11  in. 
Cut  8  ft.    3  in. 
Cut  8  ft.    7  in. 
Cut  8  ft.    4  in. 
Cut  8  ft.    2  in. 
Cut  8  ft.  10  in. 
Cut  9  ft.    3  in. 
It  will  be  readily  seen  that  while  0 
+  0  is  actually  the  deepest  point  of 
the  sewer,  a  steady  rise  being  made 
from  0  +  0  to  the  far  end,  the  cut  is 
not  as  heavy  as  at  station  4  +  0. 
This  is  often  the  case  and  one  should 
not  get  confused  if  he  seems  to  be  go- 
ing downward  at  the  far  end.    If,  how- 
ever, the  tile  appears  to  be  flat  or  with 
a  dip  toward  the  upper  end,  a  level 
placed  upon  it  will  quickly  show  the 
actual  condition. 

After  obtaining  the  list  of  cuts,  make 
up  a  sight  rod  as  shown  in  Fig.  3.  As 

I::'  =1 


Station  0  +  ^8 

Station  1  -f-  0 

Station  1  +  55 

Station  1  +  90 

Station  2  +  0 

Station  3  +  0 

Station  4  +  0 

Station  5  +  0 


The  Sight  Rod,  with  Shoe  and  Crosspiece,  Used  for 
Leveling  Tile  in  Starting  a  Run 

the  deepest  cut  in  the  list  is  at  station 
5  +  0  the  rod  must  be  made  accord- 
ingly. The  cut  being  9  ft.  3  in.,  the 
rod  should  be  about  5  or  6  ft.  longer, 
and  a  crosspiece  fastened  at  the  13-ft. 
mark  after  the  shoe  is  attached.  Next 
a  stake  is  driven  into  the  earth  di- 
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rectly  out  from  the  grading  plug  and 
from  4  to  5  ft.  from  the  edge  of  the 
proposed  excavation.  These  stakes 
should  be  made  of  2  by  4-in.  material, 
8  ft.  long,  which  should  be  pointed  at 
one  end.  These  are  always  driven  in 
pairs  as  shown  in  Fig.  4.  These  pairs 
are  called  rangers.  As  the  rangers 
must  be  set  at  a  height  of  13  ft.,  the 
"cut"  must  be  subtracted  from  the  13 
ft.  and  the  crosshead  attached.  For 
example,  set  the  rangers  at  station 
0  +  0  and  station  0-  +  28.  As  the  cut 
at  station  0  +  0  is  8  ft.  6%  in.,  and 
this  subtracted  from  the  13  ft.  leaves 
4  ft.  5%  in.,  a  straightedge  is  marked 
4  ft.  5I/2  in.  and  set  upon  the  grade 
plug.  Another  straightedge  and  a  level 
are  used  to  transfer  the  4  ft.  5i/^  in. 
mark  over  on  the  upright  without  er- 


The  Men  are  Located  on  Stations  and  Dig  the  Depth 
of  the  Spade  on  Each  One 


ror.  A  crosspiece,  about  10  or  12  ft. 
long,  %  ii^-  thick  and  6  in.  wide,  is  now 
placed  flush  with  the  mark  and  fas- 
tened with  a  screw  clamp.  The 
straightedge  is  leveled  and  the  other 
clamp  attached.  The  complete  ranger 
with  crosshead  is  shown  in  Fig.  4.  At 
station  0  +  28  the  cut  is  8  ft.  5  in., 
which  subtracted  from  13  ft.,  leaves 
a  remainder  of  4  ft.  7  in.,  or  the  dis- 
tance for  the  marks  above  the  plug. 
The  rangers  should  always  be  checked 
by  sighting  over  several  of  them  to- 
gether. It  is  good  practice  to  have 
two  or  three  rangers  set  ahead  and 
leave  one  or  two  in  the  rear  of  the 
work.  This  allows  four  or  five  rangers 
in  line  all  the  time  and  affords  an  ex- 
cellent check  before  starting  the  work 
in  the  morning  by  sighting  all  of  them 
before  commencing  work.  A  variation 
of  6  in.  is  permissible  and  is  very  liable 
to  creep  in.  One  can  never  be  too 
careful  about  setting  rangers  as  ex- 
actly as  possible. 


Excavating 

The  excavation  should  always  be- 
gin from  the  lower  or  deeper  end  and 
work  up  grade.    The  best  way  to  ex- 


riG.4 


Two  Stakes  are  Set  over  the  Location  of  the  Trench 
and  Called  Rangers 

cavate  for  a  big,  wide,  deepcut  sewer 
is  with  a  mechanical  trench  digger  or 
even  a  steam  shovel.  On  small  jobs 
or  in  isolated  districts,  however,  when 
the  job  will  not  warrant  the  additional 
cost  of  transportation  and  running  ex- 
penses of  the  machinery,  the  excava- 
tion may  be  done  by  hand.  There  is  a 
difference  of  opinion  as  to  the  best 
methods  of  doing  this  work.  The  one 
described  is  the  one  most  used. 

The  width  of  the  trench  must  be  first 
determined.  This  is  governed  by  the 
size  of  the  tile  to  be  used  and  the  depth 
of  the  excavation.  For  the  job  out- 
lined, a  trench  should  be  dug  about  30 
in.  wide  for  18-in.  tile ;  24  in  wide  for 
15-in.  tile;  23  in.  wide  for  12-in.  tile, 
and  20  in.  wide  for  10-in.  tile. 
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A  Trench  Narrowed  at  the  Bottom,  and  Manner 
of  Relaying  Earth  in  a  Deep  Excavation 

Lay  out  the  sides  of  the  trench  and 
run  lines  along  both  sides  as  guides 
for  the  laborers  so  that  they  may  ex- 
cavate straight  and  true.  The  trench 
is  marked  out  by  two  rnen  following 
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the  line  and  picking  a  small  line  in  the 
earth  with  a  pickax.  Divide  200  or 
300  ft.  of  the  trench  marked  out  into 
spaces  of  20  ft.  each  and  set  a  small 
stake.  Place  two  men  to  work  in  each 
20-ft.  space.  They  should  start  the 
trench  by  working  straight  down  to 
the  bottom.  Two  men  working  a  20- 
ft.  section  are  as  good  as  four  men 
working  10-ft.  sections  alone.  Work- 
ing in  the  manner  described  requires 
only  one-half  the  number  of  pickaxes, 
and  having  more  room,  the  laborers 
can  naturally  work  faster  and  to  bet- 
ter advantage.  Each  -laborer  can 
change  from  shovel  to  pick  at  half- 
hour  intervals  and  do  more  work  with 
less  exertion.  After  the  excavation  is 
down  to  within  about  4  in.  of  the  true 
grade,  the  men  are  started  ahead  in 
pairs  and  work  along  as  shown  in  Fig. 
5,  each  pair  taking  a  certain  cut  from 
8  to  12  in.  and  working  straight 
through  on  that  level  to  the  end  of 
the  entire  excavation.  This  style  of 
excavating  is  what  is  termed  ''pro- 
gressive ditching." 

The  sides  of  the  trench  must  be 
watched  very  closely  as  laborers  have 
a  tendency  to  "pull"  the  sides  at  the 
bottom,  as  shown  in  Fig.  6.   A  laborer 


should  be  stationed  about  every  100 
ft.  on  top  of  the  trench  after  it  has 
reached  a  depth  of  about  31/2  ft.,  to 
turn  back  the  excavated  earth  and 
maintain  a  narrow  pathway  about  20 
in.  wide  along  the  edge  of  the  trench 
on  both  sides.  This  path  is  to  allow 
for  inspection  of  the  trench  and  also 
to  facilitate  the  handing  of  pipe  and 
materials  into  the  trench  without 
knocking  the  excavated  earth  back  into 
the  trench.  When  excavating  to  a 
great  depth  by  hand  the  trench  must 
be  wide  enough  to  admit  scaffolds  on 
which  the  earth  can  be  relayed  to  the 
surface  as  shown  in  Fig.  7. 

The  4  in.  of  earth  which  remains  at 
the  bottom  of  the  ditch  are  removed 
by  the  tile  layer  or  an  experienced  man 
who  immediately  precedes  him.  If 
excavated  by  the  tile  layer,  the  earth 
is  thrown  over  his  head  onto  the  tile 
already  laid,  thereby  "backfilling"  the 
trench  without  throwing  the  earth  all 
the  way  out  and  then  back.  It  is  ad- 
visable, and  in  fact  given  in  almost  all 
specifications,  to  keep  the  excavating 
gang  not  more  than  200  ft.  ahead  of 
the  tile  layers  on  account  of  the  danger 
of  the  banks  drying  and  caving  in  and 
filling  the  trench. 


(To  be  continued.) 


Weighting  Triple  Doors  or  Windows 

In  remodeling  an  old  front,  where 
there  was  not  sufficient  room  between 
the  center  stiles  for  weights,  I  used 
the   following   method   of  weighting 


Each  Center  Stile  has  One  Large  Weight  Which 
is  Equalized  by  a  Pulley  and  Rope 


them.  The  doors  were  of  heavy  mesh 
wire  and  weighed  75  lb.  each. 

I  used  regulation  weights  on  the 
outside  of  each  outside  door  in  the 
usual  manner,  and  weighted  the  ad- 
joining edges  of  both  center  and  out- 
side doors  with  one  weight  of  40  lb. 
in  each  stile,  the  weight  being  hung 
on  an  awning  pulley  swung  on  one 
rope,  to  equalize  the  weight  on  the 
doors. — Contributed  by  F.  E.  Brown, 
Los  Angeles,  Gal. 


Blue  Letters  on  Steel  Surfaces 

The  steel  is  heated  until  blue,  then 
the  letters  are  applied  by  painting  in 
oil  colors  with  a  small  brush.  As  soon 
as  the  color  is  dry  the  steel  is  im- 
mersed in  strong  vinegar.    The  blue 
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will  disappear  on  all  the  uncovered  sur- 
face. The  paint  is  then  removed  with 
a  piece  of  soft  rag  dipped  in  turpentine. 
The  protected  parts  will  show  the  blue 
color  obtained  by  the  heat. 

Substitute  Spanner  Wrench 

Many  times  when  we  have  had  a  job 
that  called  for  a  spanner  wrench,  none 
of  the  proper  size  was  available.  I 
have  overcome  this  difficulty  by  mak- 
ing a  temporary  spanner  of  a  short 


When  Necessary  a  Spanner  Wrench  can  be  Cut  on 
the  End  of  a  Piece  of  Pipe 

length  of  pipe  having  the  proper  diam- 
eter, and  cutting  the  end  with  a  hack- 
saw to  make  the  projections.  This  will 
remove  the  nut  without  injuring  it  in 
any  way. — Contributed  by  Jas.  S, 
Frear,  Sidney,  N.  Y. 


Proper  Shape  of  a  Screwdriver  Blade 

All  screwdriver  blades  are  formed 
wedge-shaped  as  shown  at  A.  When 
turning  large  or  stub- 
born screws  the  blade 
has  a  tendency  to 
climb  out  of  the  slot 
which  results  in  dam- 
aging the  screw  head. 
The  best  way  to  over- 
come this  trouble  is  to 
shape  the  blade  as 
The  metal  is  slightly 
hollowed  out,  back  of  the  edge,  with 
a  rat-tail  file.  When  shaped  in  this 
manner,  it  requires  no  downward 
thrust  to  keep  the  blade  in  the  screw 
slot. 


shown  at  B. 


An  Auxiliary  Drill  Holder 

It  often  happens  that  the  taper  hole 
in  the  spindle  of  a  lathe  is  not  a  stand- 
ard taper,  so  that  the  drill  shank  will 
not  fit  properly.  This  can  be  easily 
remedied  by  making  an  auxiliary  drill 
holder  to  fit  the  end  of  the  spindle  and 
having  a  standard  taper  hole  for  the 
drill  shanks. 


The  end  of  the  holder  is  bored  out 
sufficiently  to  fit  over  the  end  of  the 
spindle  in  A,  and  a  key,  C,  the  same 


J 

A 

B 

C-.  - 
L.  .  .S 

The  Auxiliary  Holder  is  Fastened  on   the  End  of  the 
Tailstock  Spindle 

width  as  the  key  in  the  spindle,  is  put 
into  it.  The  key  prevents  the  holder 
from  turning  around  and  the  holder 
can  be  slipped  off  and  on  the  end  with- 
out any  trouble.  The  taper  B  is  the 
same  as  for  standard  taper-shank  drills. 
— Contributed  by  Chas.  Homewood, 
Waterloo,  la. 


Tug  Holder  for  a  Singletree 

Tugs  on  light  harness  to  draw  bug- 
gies have  slots  in  their  ends  which 
slip  over  the  ends  of  the  singletrees. 

These  are  apt  to 
slip  off  when  go- 
ing down  an  in- 
cline unless 
something  i  s 
provided  to  keep 
the  tug  end  in 
place.  A  good  way  to  do  this  is  to 
attach  a  piece  of  leather  strap  to  the 
wood  as  shown  in  the  sketch.  In 
hitching  up,  the  tug  is  run  through  the 
strap  loop  and  slipped  on  the  single- 
tree end. 


Homemade  Thumbnut 

A  great  many  times  a  thumbnut  is 
required  when  none  is  at  hand.  One 
can  be  quickly 
made  in  the  fol- 
lowing manner: 
Use  an  ordinary 
nut  and  make  a 
wood  button  to 
fit  over  it,  as 
shown  in  the  sketch.  In  many  places 
this  will  answer  the  purpose  as  well 
as  the  regular  thumbnut. — Contrib- 
uted by  A.  S.  Thomas,  Gordon,  Ont. 
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Cooling  Engine  Jacket  Water 

Frequently  the  supply  of  water  for 
cooling  a  gas  engine  is  limited  or  is 
expensive,  and  it  is  desirable  to  have 
some  means  of  cooling  the  water  so 


The  Water  Running  over  the  Successive  Corrugations 
of  the  Sheet  Metal  is  Readily  Cooled 

that  it  can  be  used  repeatedly.  A  cor- 
respondent of  the  Gas  Engine  presents 
a  method  which  he  used,  in  connection 
with  a  30-hp.  suction  producer  plant, 
to  replace  the  tanks  which  are  some- 
times utilized  for  cooling  the  water 
by  natural  circulation. 

The  indicated  horsepower  was  40, 
and  as  it  requires  5  gal.  of  water  for 
each  horsepower,  this  involved  the  use 
of  200  gal.  of  water  an  hour.  Four 
old  sheets  of  corrugated  iron,  each  20 
by  8  ft.,  were  secured  from  a  junk 
heap  and  were  erected  as  a  series  of 
inclined  shelves,  as  indicated  in  the 
sectional  sketch.  Timber  work  was 
used  as  supports,  the  jacket  water  be- 
ing sprayed  on  the  topmost  sheet  from 
a  pipe  extending  the  full  width  of  the 
sheet.  In  this  pipe  36  holes,  iV-in.  in 
diameter,  were  drilled  at  equal  dis- 
tances apart  along  its  whole  length. 
The  water  runs  over  the  different 
sheets  successively,  as  shown,  and 
finally  falls  into  a  cement  sump,  from 
which  it  is  pumped  to  the  engine  jacket. 

Sheets  with  deep  corrugations  are 
found  to  be  more  satisfactory,  as  they 
retain  the  water  for  a  longer  time,  and 
can  be  set  at  a  steeper  angle.  The 
sheets  are  spiked  to  the  timbers,  and 
each  spike  head  should  be  surrounded 


and  covered  with  cement  to  prevent 
the  water  from  dripping  through  and 
rotting  the  timbers.  Each  sheet  should 
be  cut  so  that  it  begins,  at  the  upper 
end,  with  the  concave  part  of  the  cor- 
rugation and  ends,  at  the  lower,,  with 
a  convex  part,  as  at  A,  thus  causing 
the  water  to  drop  off  the  edge  without 
backing  up  on  the  under  side  of  the 
sheet. 


Shop  Signal  for  the  Beltman  or 
Electrician 

Being  in  charge  of  the  maintenance 
department  in  a  large  manufacturing 
plant,  I  experienced  a  great  deal  of 
trouble  when  wishing  to  find  the  belt- 
man  or  electrician  in  a  hurry.  At 
times  there  would  be  two  or  three 
boys  running  around  the  plant  look- 
ing for  them. 

I  have  been  trying  a  new  plan  for 
the  past  year  and  found  it  much  bet- 
ter. Two  lights  of  different  colors  are 
placed  in  the  center  of  the  largest  shop 
so  they  can  be  seen  from  almost  any 
part  of  the  place.  The  lights  are 
turned  on  and  a  note  giving  instruc- 
tions hung  on  a  nail.  Any  number  of 
lights  can  be  installed  in  different  parts 
of  the  shop  where  they  may  be  easily 
seen. — Contributed  by  H.  D.  Harper, 
St.  Louis,  Mo. 


An  Emergency  Lock 

The  ordinary  door  lock  of  the  aver- 
age hotel  room  cannot  be  depended 
upon  for  holding  the  door  against  in- 
truders.   The  lock  shown  in  the  ac- 


The  Lock  for  Use  in  Emergency  Cases  and  Its 
Application  to  Any  Door 

companying  sketch  makes  it  possible 
for  the  traveler  to  lock  his  door  se- 
curely.  Tlie  lock  is  made  of  two  pieces 


POPULAR  MECHANICS 


135 


of  sheet  steel,  formed  as  shown  and 
fastened  together  with  a  small  chain, 
so  one  part  cannot  be  lost  from  the 
other.  The  manner  of  using  the  lock 
is  clearly  shown. — Contributed  by 
George  V.  Sheridan,  Brooklyn,  N.  Y. 

Shield  to  Protect  Handsaw  Teeth  in 
a  Tool  Chest 

The  shield  is  made  of  a  small 
grooved  stick  of  wood  with  a  spring 
attached  to  hold  it  on  the  saw  teeth. 
The  spring  is  made  of  wire  of  the 
proper  length  with  a  coil  at  each  end 
and  fastened  to  the  sides  of  the  wood 
stick.   The  illustration  shows  the  stick 


and  spring,  and  the  manner  of  attach- 
ing the  device  to  the  saw. 

The  guard  can  be  slipped  on  and  off 
easily  by  pressing  the  spring  forward 
with  the  thumb. — Contributed  by  J. 
H.  De  Lamatter,  Aurora,  111. 


Waterproofing  Blueprints 

Immerse  in  melted  paraffin  until 
saturated  a  number  of  pieces  of  an  ab- 
sorbent cloth,  1  ft.  or  more  square. 
When  withdrawn  and  cooled  they  are 
ready  for  use  at  any  time,  says  Rail- 
way and  Locomotive  Engineering.  To 
apply  to  a  blueprint,  spread  one  of 
the  saturated  cloths  on  a  smooth  sur- 
face, place  the  dry  print  on  it  with  a 
second  waxed  cloth  on  top,  and  iron 
with  a  moderately  hot  flatiron.  The 
paper  immediately  absorbs  paraffin  un- 
til saturated,  and  becomes  translucent 
and  completely  waterproof. 


Plant  Pot  in  Cement  Sidewalk 

The  pot  holding  a  plant  or  vine  at 
the  entrance  of  a  residence  in  a 
crowded  city  is  usually  in  the  way, 


The  Pot  Being  Placed  in  the  Earth  Keeps  All 
Dampness  Away  from  the  Walk 


and  when  the  plant  is  watered  the 
walks  become  wet.  The  illustration 
shows  a  good,  cleanly  way  of  arrang- 
ing a  pot  or  keg  in  the  walk,  so  that  it 
is  out  of  sight,  and  the  seeping  water 
will  be  taken  up  by  the  earth.  A  cover 
may  be  made  for  the  pot  as  shown. 


Ruling-Pen  Holder  for  Tracing 
Irregular  Curves 

Tracing  indicator  diagrams  free- 
hand with  a  writing  pen  makes  un- 
even lines  of  irregular  thickness.  Us- 
ing the  ruling  pen  free-hand  is  diffi- 
cult because  it  is  necessary  to  keep  it 
turning  in  the  fingers.  This  attach- 
ment holds  the  pen  steady  while  the 
fingers  can  revolve  it  with  ease  as  the 
point  traces  around  the  curves  of  the 
diagram.  The  construction  can  be 
readily  understood  from  the  sketch. 
A  sharp-pointed  nail  forms  the  pivot 


The  Arm  Holds  the  Pen  Steady  While  It  can  be 
Turned  by  the  Fingers 

point,  and  a  screw  in  the  split  end  of 
the  arm  is  used  to  adjust  the  rigidity 
of  the  pen. — Contributed  by  J.  J. 
O'Brien,  Buffalo,  N.  Y. 
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Special  Molding  Jobs  from  Standard  Patterns 


In  a  small  shop  having  a  varied  stock 
of  standard  patterns  the  ''stopping  off" 
and  ''building  on"  in  molds  are  neces- 


FRAME  FOR  BUILDING  ON  CORE 
Fig.  1— Cylinder  Pattern 

sary  on  all  special  jobs.  The  patterns 
must  be  utilized  as  far  as  possible  with- 
out changing  them  from  the  standard, 
and  with  a  minimum  of  pattern  work. 
In  making  changes,  pieces  for  stopping 
off  and  building  on  are  always  used 
when  conditions  favor,  and  thus  stock 
patterns  are  adapted  to  the  needs  of 
the  hour  with  little  change  in  their 
original  form. 

In  Fig.  1  is  shown  a  cylinder  pattern 
with  flanges  on  both  ends  and  a  cham- 
bered core.  To  shorten  this  cylinder, 
a  flange  is  fitted  around  the  barrel  to 
make  it  the  correct  length  and  a  stop- 
ping-off  piece  used.  This  is  a  half 
flange  with  core  print  attached,  and 
is  used  by  the  molder  in  filling  in  that 
part  of  the  mold  not  required  for  the 


ing  the  flange  out  the  required  distance 
and  filling  in  the  intervening  space  to 
correspond  with  the  barrel  of  the  cyl- 
inder. If  this  space  between  the 
flanges  is  great  enough  to  allow  the 
sand  to  "stand"  when  the  pattern  is 
drawn,  no  stopping-off  piece  is  used, 
but  if  there'  is  not  sand  enough,  or  it  is 
liable  to  "tear  up"  on  the  "draw,"  the 
stopping-off  piece  will  be  necessary. 
In  extending  the  cylinder,  the  large 
part  of  the  core  must  be  lengthened  as 
required.  This  is  done  with  the  frame 
for  that  purpose,  before  the  cores  are 
dried.  The  head  of  this  frame,  to 
which  the  three  rails  are  attached  with 
screws  as  shown,  is  made  to  fit  over 
the  small  part  of  the  core,  while  its 
outside  diameter  equals  that  of  the 


STOPPING  OFF  FRAME 


BUILDING  ON  SCGMCMT 
Fig.  3— Increasing  or  Decreasing  Circular  Plates 

larger  part.  When  the  frame  is  placed 
on,  and  brought  flush  with  the  end  of 
the  core,  there  should  be  a  space  be- 
tween the  inner  side  of  the  head  and 
the  large  part  of  the  core,  which,  when 


PRINT  -  - 


BATTEIN 


•print 


JOINT 


PATTERN 


casting.    The  large  part  of  the  core 
is  shortened  by  filling  in  the  core  box. 
Such  a  pattern  is  lengthened  by  mov- 


\  BATTEIN 

Fig.  2— Air-Tank  Pattern 

filled  in,  will  make  it  the  correct  length. 
A  small  air  tank  is  shown  in  Fig.  2, 
having  a  hemispherical  end,  stopped 
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from  a  piece  of  straight  pipe  or  column. 
The  only  addition  to  this  pattern  is 
the  bands  that  strengthen  the  casting 


CORE  PRINT  I 


PRINT 


--PRINT 


PRINT-- 


with  a  frame  the  reverse  of  the  one 
shown.  The  segment  for  increasing 
the  diameter  of  the  plate  is  used  while 


PRINT 


PRINT 


STOPPED  OFF 


5— Water-Cylinder  Pattern 


LENGTH  OF 


OLD  PATTERN 

d  CI 


STOPPED  OFF 


PRINT 


and  also  serve  as  a  guide  for  the  stop- 
ping-off  piece.  This  is  made,  as  the 
sketch  shows,  with  two  end  pieces 
connected  with  a  batten.  This  method 
can  be  easily  used  and  the  pattern  ad- 
justed to  make  tanks  of  different 
lengths. 

Circular  plates,  cylinder  heads,  fly- 
wheels, etc.,  are  increased  or  decreased 
in  diameter  as  shown  in  Fig.  3.  The 
black  line  shows  the  diameter  of  the 
plate  pattern,  while  the  dotted  lines 
indicate  the  diameters  to  be  stopped 
off  or  built  on  to  produce  the  size  re- 
quired. The  stopping-of¥  segment  is 
of  a  radius  to  correspond  to  the  diam- 
eter of  the  plate  required.  The  seg- 
ment has  end  pieces  attached  to  it  for 
easy  removal  and  to  space  equally  all 
around  the  part  to  be  filled  in  with 
sand.  The  end  pieces  are  removed  and 
the  segment  used  without  them  while 
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Fig.  4— Rectangular  Plates 


filling  in  the  spaces  left  in  the  sand  be- 
tween the  parts  previously  finished. 
A  round  hole  is  increased  in  diameter 


the  pattern  is  in  the  sand.  The  sand 
around  the  pattern  is  either  dug  away 
to  accommodate  the  segment  or  a  level 


Fig.  6— Section  through  Mold 

bed  ''struck  up"  and  the  diameter 
"rammed  up"  afterward.  When  in- 
creasing the  diameter  of  a  flywheel, 
where  the  inside  of  the  rim  provides  a 
guide,  a  suitable  segment  is  used  after 
the  pattern  has  been  drawn. 

In  stopping  ofT  a  square  or  rectangu- 
lar plate,  where  there  is  nothing  to  lo- 
cate the  stopping-of¥  piece,  blocks,  % 
in.  thick,  are  fastened  to  the  pattern, 
and  corresponding  blocks  fastened  to 
the  stopping-ofif  piece,  as  shown  in 
Fig.  4.  This  insures  the  stopping-off 
piece  being  set  in  the  proper  place. 

The  water  cylinder,  shown  in  Fig.  5, 
was  lengthened  and  its  style  entirely 
changed,  as  shown  in  the  drawing,  in 
which  is  indicated  the  new  pieces  that 
were  added  to  the  old  pattern.  This 


138 


POPULAR  MECHANICS 


was  a  24  by  30-in.  cylinder,  and  eight 
castings,  weighing  over  6,500  lb.  each, 
were  made  from  the  pattern.    All  the 

/ORIGINAL  LINE  OF  BED 


RAIL 


I  I 


side  of  the  rails  and  making  a  bearing 
for  the  cores,  which  were  ''strickled" 
down  to  match.   A  piece  of  the  proper 


RIB 


FLANGE 
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CORE  PRINT 


-RAIL 


GUIDE  FOR  STRICKLE 
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part  aboA^e  the  new  top  flange  was 
stopped  of¥  by  making  offsets  in  the 
port  and  suction-chamber  cores  and 
filling  in  with  cores  A  A,  Fig.  6,  made 
for  the  purpose,  as  the  plan  of  the  mold 
shows.  A  piece  as  long  and  wide  as 
the  projecting  flange  was  used  to 
'■'strike  up"  a  bearing  for  the  cores. 

Beds  for  use  with  different  combina- 
tions of  cylinders  are  made  with  a  cored 
inside,  as  this  form  is  better  adapted 
to  changes.  The  usual  plan  is  to  make 
a  core  box  long  enough  for  the  longest 
core  and  stop  the  shorter  cores  from  it. 
A  drawing  is  furnished  the  molder,  as 
the  pattern  only  makes  a  bearing  for 
the  cores,  and  they  must  be  set  by 
measurement.  The  end  of  such  a  bed 
is  shown  in  Fig.  7.  This  was  stopped 
off  for  a  special  cylinder.  The  stopped- 
off  portion  was  approximately  2  ft. 
wide,  5  ft.  long  and  6  in.  deep.  This 
was  accomplished  by  placing  the 
strickle  guides  in  the  mold  at  each 
side,  then  filling  in  between  and  strik- 
ing off  the  top.  The  guides  were  then 
drawn  and  the  spaces  left  by  them  filled 
in  flush.  This  made  a  ''bed"  in  the 
end  of  the  mold  the  exact  size  and 
shape  of  the  part  to  be  stopped  off. 
On  this  bed  the  rails  were  placed  in 
their  proper  positions  against  the  sides 
and  a  new  bed  "swept  up"  with  the 
rails  as  guides.  This  finished  the  green 
sand  mold,  bringing  it  up  to  the  in- 


1  Fig.  7 — An  End  of  an  Engine-Bed 

Pattern  Which  was  Stopped  Off 
in  the  Mold  by  Using  Strickle 
y  Guides  on  Each  Side  and  Filling 


shape  was  fastened  in  the  core  box 
to  form  the  inside  of  the  flange  on  the 
end  of  the  bed,  and  a  separate  core 
used  on  the  outside. 


Battery  Economy 

To  those  who  prefer  dry  batteries 
for  all  electrical  work,  the  following 
method  of  using  them  on  closed  cir- 
cuits will  prove  valuable;  This  method 
permits  the  use  of  dry  or  other  open- 
circuit  batteries  on  telegraph  or  tele- 
phone lines  where  the  circuit  must  be 
left  closed. 

The  ordinary  methods  of  doing  this 
require  sufiicient  battery  power  at  each 
end  of  the  line  to  operate  the  system. 
This  doubles  the  necessary  cost  of  bat- 
teries, says  Electrical  Review. 

The  better  method  is  to  get  just 
enough  batteries  to  operate  the  system, 
place  half  of  them  at  one  end  of  the 
line  and  one-half  at  the  other,  and  con- 
nect the  zincs  at  both  ends  of  the  wire 
to  one  line,  and  the  carbons  to  the 
other,  or  to  the  ground.  The  voltages 
of  both  sets  will  then  be  equal  and, 
therefore,  no  current  flows  on  the  line. 

When  either  party  wishes  to  call  the 
other,  he  simply  reverses  the  connec- 
tions of  his  set  of  batteries  and  uses 
the  instruments.  By  this  reversal  the 
current  of  both  batteries  flows  through 
the  line.    When  through  talking,  he 
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restores  the  connections  to  their  orig- 
inal condition.  The  direction  of  the 
current  through  the  line  depends  upon 
which  party  has  called  the  other. 

The  apparatus  may  be  grouped  in 
any  way,  and  distributed  anywhere  on 
the  line.  The  only  condition  to  be  ob- 
served is  that  the  open-circuit  voltages 
of  the  two  sets  of  batteries  be  equal, 
so  that  no  current  will  flow  until  one 
set  is  reversed.  Any  kind  of  batteries 
may  be  used  together. 

Gear-Cutter  Gauge 

The  illustration  shows  a  gauge  for 
setting  a  gear  cutter  in  a  milling  ma- 
chine. It  is  made  of  sheet  metal,  about 
in.  thick.  The  two  edges  are  filed 
so  that  they  will  be  parallel  to  each 
other,  and  a  line  is  then  drawn  across 
at  right  angles.  Cut  a  60-deg.  V-notch 
on  each  side,  centering  the  line  as 
shown. 

The  gauge  A  is  set  on  the  index 


Gauge  on  the  Center  of  a  Lathe  Setting   a  Cutter 
Exactly  in  the  Center 

head  center  B,  and  the  cutter  C  is  ad- 
justed to  the  opposite  V-notch.  The 
gauge  also  can  be  used  in  setting  the 
centers  of  the  lathe. — Contributed  by 
G.  Bogen,  So.  Boston,  Mass. 

Humidifier  for  a  Cigar  Case 

An  enterprising  owner  of  a  cigar 
store  kept  his  cigar  cases  moist  by  us- 
ing a  device  described  as  follows :  An 
electric  light 
was  wrapped  in 
sponges  which 
were  set  in  a 
dish  partly  filled 
with  water.  The 
heat  of  the  light  formed  steam  suffi- 
cient to  keep  the  case  moistened,  with 
the  current  turned  on  only  a  few 
minutes  each  day. — Contributed  by 
Patterson  D.  Merrill,  Chicago. 


Three-Point  Bearing  Clamp 

An  ordinary  carpenter's  clamp  can 
be  made  to  hold  twice  as  much  with 
half  the  pressure  of  the  screw  by  sim- 


■IS 


A  Groove  Filed  in  the  Center  of  the  Anvil  to  Increase 
the  Holding  Power  of  a  Clamp 

ply  grinding  or  filing  a  groove  in  the 
center  of  the  anvil,  as  shown  at  A. 
This  gives  a  three-point  bearing.  No 
matter  how  much  the  screw  is  tight- 
ened on  an  ordinary  clamp,  it  can  be 
turned  by  taking  hold  of  the  back.  This 
cannot  be  done  with  the  three-point 
bearing  clamp. — Contributed  by  F.  G. 
Marbach,  Cleveland,  O. 


Handle  for  Heavy  Doors 

The  ordinary  knob  is  entirely  in- 
adequate for  use  on  the  heavy  doors 
of  power  houses  and  mills,  and  the 
cast-iron  handle  fastened  on  with 
screws  is  never  sat- 
isfactory. With  a 
badly  stuck  door  a 
lever  or  tackle  block 
applied  to  pull  it 
open  is  very  liable  to 
pull  ofif  or  break  an 
ordinary  handle. 

A  n  unbreakable 
handle  that  gives 
good  results  is 
shown  in  the  sketch. 
The  dimensions 
given  are  those  which  actual  use  has 
proven  satisfactory.  The  iron  may  be 
bent  cold  and  should  be  smoothed  up 
with  a  file  after  the  bending.  It  will 
be  seen  that  there  are  only  few  parts. 
The  center  of  the  handle  should  be 
ft.  from  the  floor  and  is  located  3 
in.  from  the  casing,  when  the  door  is 
closed,  to  give  safety  to  the  fingers. — 
Contributed  by  Van  Allen  Lyman, 
Paynes  Creek,  Cal. 
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A  Hand  Dog 

Frequently  a  very  useful  tool  is  also 
a  very  simple  one,  says  American  Ma- 
chinist.   The  little  hand  dog  shown  in 


Hand  Dog  for  Holding  Small  Drills  When  Drilling 
in  a  Small  Bench  Lathe 

the  illustration  is  an  example.  The 
uses  of  this  tool  are  numerous.  It 
may  be  used  for  holding  a  large  variety 
of  drills  when  drilling  in  a  bench  or 
small  engine  lathe.  It  is  also  very 
handy  for  holding  small  round  stock 
while  centering.  In  short,  it  does 
most  of  the  work  of  a  common  lathe 
dog. 

The  body  and  screw  should  be  hard- 
ened. An  attractive  appearance  may 
he  given  it  if,  in  hardening,  a  mottled 
effect  is  added,  provided  it  is  machine 
steel.  The  handle  may  be  made  solid 
or  skeleton,  and  the  screw,  either  as 
shown  or  in  the  form  of  a  thumbscrew. 


A  Strainer  Frame 

An  ordinary  globe  holder  with  the 
screw  holders.  A,  bent  inward  as 
shown  at  B  makes  a  good  strainer 
frame.  The  object  of  bending  the 
screw  holders  is  to  get  them  in  posi- 


Frame  Made  of  a  Glass- Globe  Holder  for  Holding 
Wire  Screen  to  Strain  Paint 

tion  to  press  on  and  fasten  the  screen 
securely  in  the  frame.  The  screen 
should  fit  snugly. 


This  device  will  be  found  useful  for 
straining  paint,  etc.  Screens  of  dif- 
ferent mesh  can  be  used  and  when  one 
becomes  clogged  it  can  be  withdrawn 
and  another  inserted  in  its  place. — 
Contributed  by  Jas.  M.  Kane,  Doyles- 
town,  Pa. 


Twin  China  Closets 

Where  a  kitchen  is  back  of  the  din- 
ing room  a  built-in  closet  will  save  the 
housekeeper  many  extra  steps.  The 
closets  or  cupboards  are  placed  in  the 
wall  between  the  kitchen  and  dining 
room,  each  being  a  duplicate  of  the 
other  from  top  to  bottom,  even  to  the 
drawers  in  the  lower  part  which 
slide  either  way. 

The  woodwork  of  the  closets  with 
door  catches  and  drawer  pulls  in  both 
cases  should  match  the  woodwork  and 
fittings  of  their  respective  rooms.  The 
upper  drawer  of  the  cupboard  for  the 
silverware  should  be  lined  with  un- 
bleached Canton  flannel.  The  other 
drawers  are  for  the  table  linen. 

The  upper  part  is  made  with  glass 
doors  on  the  dining-room  side,  and 
wood  doors  on  the  kitchen  side.  In- 
stead of  carrying  dishes  back  and 
forth  they  are  placed  on  the  lower 
shelf  of  the  closet  where  they  can  be 
reached  from  either  side.  This  cup- 
board closet  thus  takes  the  place  of 
a  serving  table. 

The  silverware,  dishes  and  table 
linen,  when  washed,  should  be  put  in 
their  compartments  on  one  side  and 
taken  out  for  use  on  the  other. — Con- 
tributed by  Katharine  D.  Morse,  Syra- 
cuse, N.  Y. 


Steel  Pen  Used  in  Draftsman's  Ink- 
Bottle  Cork 

A  steel  pen  makes  an  ideal  substitute 
for  a  quill  in  the  stopper  of  the  drafts- 
man's ink  bottle.  The  advantage  of 
this  substitute  is  that  there  is  always 
one  handy  to  replace  a  broken  or  lost 
pen,  \xhile  it  is  not  so  with  the  quill. — 
Contributed  by  George  C.  Madison, 
Boston,  Mass. 
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How  to  Build  a  Simple  Electric  Motor 

By  A.  G.  McCLURE 


An  exceedingly  simple  and  inexpen- 
sive motor  that  may  be  used  in  operat- 
ing small  toys  can  be  constructed  as 
follows :  First  procure  a  good  per- 
manent magnet,  about  5  in.  long  and 
about  in.  between  the  inside  edges 
at  the  open  end.  This  magnet  should 
be  at  least  %  in.  thick,  and  if  it  can- 
not be  had  in  one  piece,  two  or  more 
may  be  placed  side  by  side,  like  poles 
being  placed  together.  The  writer 
was  unable  to  procure  ready-made 
magnets,  so  one  was  formed  and  mag- 
netized. Obtain  a  piece  of  tungsten 
or  some  other  good-grade  steel,  %  in. 
by  %  in.,  and  about  11  in.  long.  Bend 
this  piece  into  the  form  of  a  U,  with 
the  inner  edges  1%  in.  apart.  Square 
off  both  ends  and  drill  two  small  holes 
in  the  outside  surface  of  each  end,  at 
AA,  about  %  in.  from  the  end.  Tap 
these  holes  for  small  machine  screws. 
•Drill  the  hole  B  with  a  small  drill, 
about  in.,  in  the  center  of  the  lower 
portion  of  the  U  and  ream  it  out.  The 
piece  should  now  be  clamped  with  a 
good  pair  of  blacksmith's  tongs, — a 
block  of  iron  being  placed  between  the 
ends  to  keep  the  pressure  of  the  tongs 
from  drawing  them  together — heated 
to  a  cherry  red  and  then  plunged  into 
a  bath  of  oil.  It  can  then  be  mag- 
netized by  placing  it  in  contact  with  a 
permanent  magnet. 

Next  obtain  a  piece  of  %-in.  brass, 
about  %  in.  wide  and  51/2  in.  long. 
Drill  two  holes  in  each  end  of  the 
piece  to  match  those  drilled  in  the 
ends  of  the  magnet,  also  one  in  the 
center,  and  tap  it  for  a  %-in.  machine 
screw.    Now  bend  this  piece  into  the 


form  shown.  Provide  a  machine 
screw,  S,  for  the  hole  C  and  drill  a  small 
tapered  hole  in  the  end  of  the  screw. 

Obtain  a  small  quantity  of  soft  sheet 
iron  and  cut  a  sufficient  number  of 
pieces  similar  to  that  shown  at  D  to 
make  a  pile  %  in.  high.     Cut  two 


Detail  of  Armature  Laminations,  and  Completed  Parts 
Assembled,  but  without  Armature  Windings 

pieces  of  the  same  size  from  some 
thin  sheet  brass.  Now  place  all  of 
these  pieces  in  a  pile,  the  brass  pieces 
being  on  the  outside,  and  clamp  them 
securely,  then  drill  the  two  small  holes, 
E  and  F.  Place  two  small  copper  riv- 
ets in  these  holes  and  rivet  the  heads 
down  before  removing  the  clamp. 
Drill  a  %-in.  hole,  G,  through  this 
piece,  the  armature,  for  the  shaft  to 
pass  through.  Procure  a  piece  of 
in.  steel  rod,  about  6  in.  long.  Sharpen 
one  end  so  that  it  will  enter  the  hole 
B,  then  cut  the  other  end  off  and 
sharpen  it  so  that  it  will  enter  the 
opening  made  in  the  end  of  the  screw  S. 
The  armature  may  now  be  soldered  to 
this  shaft,  its  left-hand  surface  being 
flush  with  the  ends  of  the  magnet. 

A  small  commutator,  H,  should  now 
be  made  as  follows:  Obtain  a  piece  of 
thin  brass  tubing  about  %  in.  in  diam- 
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eter.  Turn  down  a  piece  of  hard  rub- 
ber so  that  the  tube  will  fit  tightly  on 
it.  Drill  a  hole  in  this  piece  of  rub- 
ber of  such  a  size  that  it  will  have  to 
be  forced  on  the  steel  shaft.  Saw  two 
longitudinal  slots  in  the  brass  tube 
diametrically  opposite  each  other  and 
then  bind  these  two  pieces  in  place  on 
the  piece  of  rubber  with  some  heavy 
linen  thread  wrapped  around  each  end. 
The  armature  is  now  ready  to  wind. 
Get  a  small  quantity  of  No.  22  gauge 
cotton-covered  wire,  solder  one  end  to 
one  of  the  segments  of  the  commuta- 
tor, then  wind  one  end  of  the  armature 
full  and  cross  over  and  wind  the  other 
end  full,  soldering  the  end  of  the  wire 
to  the  second  commutator  segment. 
Make  sure  to  wind  both  ends  of  the 
armature  in  the  same  direction  so  the 
current  in  both  parts  of  the  winding 
produces  magnetizing  effects  in  the 
same  direction.  Insulate  the  winding 
from  the  core  and  the  different  layers 
from  each  other  with  a  good  quality 
of  thin  writing  paper. 
^  Two  small  brushes  should  now  be 
made  from  some  thin  spring  brass  and 
mounted  on  the  brass  piece  as  shown. 
These  brushes  should  be  insulated 
from  the  piece  of  brass  and  two  small 
binding  posts  should  be  provided  for 
making  connections  to  them.  The  po- 
sition of  the  commutator  and  brushes 
should  be  such  that  the  brushes  move 
from  one  segment  to  the  other  when 
the  ends  of  the  armature  are  directly 
in  line  with  the  ends  of  the  permanent 
magnet. 

A  small  pulley  should  be  mounted 
upon  the  shaft  to  be  used  in  transmit- 
ting the  power.  The  whole  device 
may  be  mounted  in  a  horizontal  posi- 
tion on  a  wooden  base  as  shown,  and 
the  motor  is  complete. 


How  to  Make  a  Humidity  Indicator 

A  simple  weather  indicator  that 
may  be  used  in  determining  the  con- 
dition of  the  atmosphere  may  be  made 
as  follows:  Dress  a  small  figure,  in 
the  form  of  a  doll,  with  a  piece  of 
cloth,  previously  dipped  in  the  fol- 
lowing solution :    Chloride  of  cobalt. 


30  parts  by  weight ;  sodium  chloride, 
15  parts ;  gum  arabic,  7I/2  parts ;  cal- 
cium chloride,  4%  parts,  and  water, 
400  parts.  This  cloth  will  change 
color  as  the  amount  of  moisture  in 
the  atmosphere  changes,  the  change 
being  due  to  the  cobalt  salt,  which,  in 
dry  air,  is  lavender  blue.  As  the  mois- 
ture in  the  atmosphere  increases,  the 
color  changes  first  to  bluish  red,  then 
light  i-ed  and  finally  pink,  according 
to  the  amount  of  moisture.  With  a 
decrease  in  moisture,  the  colors  change 
in  the  reverse  order  to  that  given 
above,  and  the  blue  color  returns  when 
the  air  becomes  dry. 


The  "Q"  Trick 

Lay  out  the  form  of  the  capital  let- 
ter Q  with  coins  on  a  table  and  ask 
someone  in  the  audience  to  select  a 
number  and  then 

ask  that  person  ®    ^  ^ 

to      count      up  ^ 
from    one    until  ® 
the    number    is   60  ^ 
reached,  begin- 

ning  at  A  and      ^  q 
stopping  on  the  ^   ^  ^ 

circle,     for     in-  ^ 
stance  at  B,  then  @ 
counting  back 
again   beginning  ® 
with    one,  but, 
instead  of  count- 
ing on  the  tail,  pass  it  and  go  around 
the  circle,  say,  to  C.    The  performer 
gives  these  instructions  to  the  person 
doing  the  counting.   The  one  selecting 
the  number  must  not  tell  the  per- 
former what  the  number  is,  and  the 
latter  is  to  leave  the  room  while  the 
counting   proceeds.     The  performer, 
before  leaving  the   room,  is  to  tell 
which    coin    will    be    the    last  one 
counted. 

Take,  for  example,  the  number  7. 
Counting  from  A  to  B  there  are  just 
7  coins  and  counting  back  the  last 
number  or  7  will  be  at  C.  Try  9  for 
the  number  and  the  last  one  counted 
will  also  be  C.  The  number  of  coins 
in  the  tail  represents  the  number  of 
coins  in  the  circle  from  the  intersec- 
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tion  of  the  tail  and  circle  to  the  last 
number  counted.  For  instance,  the 
sketch  shows  4  coins  in  the  tail,  there- 
fore the  last  coin  counted  in  the  circle 
will  be  at  C  or  the  fourth  coin  from 
the  intersection  of  the  tail  and  circle. 

By  slipping  another  coin  in  the  tail 
the  location  of  the  last  coin  counted 
is  changed,  thereby  eliminating  any 
chance  of  exposing  the  trick  by  locat- 
ing the  same  coin  in  the  circle  every 
time.  This  can  be  done  secretly  with- 
out being  noticed. 


To  Keep  Ants  Away  From  Food 

Suspend  a  shelf,  breadbox  or  rack 
with  wire  around  which  is  tied  a  piece 
of  cotton  cloth,  saturated  with  a  min- 
eral oil.  The  ants  will  not  cross  the 
oil-soaked  cloth. 

Some  strong  wire  hooks  attached  to 
the  rack  or  shelf  answer  well  to  hang 
small  articles  on,  such  as  bacon,  bags 
of  sugar,  syrup  cans,  etc. — Contributed 
by  C.  B.  Hosford,  Swansea,  Ariz. 


Vaulting-Pole  Holder 

An  adjusting  device  for  a  vaulting 
pole  that  can  be  easily  fixed  at  any 
point  on  a  round  pole  by  using  a 
wedge  and  ring,  is  shown  in  the 
sketch.  The  wedge  carries  a  pin  on 
which  to  place  the  cross  pole.  The 


manner  of  using  this  device  as  well  as 
its  construction  is  clearly  indicated. 
— Contributed  by  Sterling  R.  Speirs, 
St.  Louis,  Mo. 


Flying  Model  Aeroplane  for  a  Display 

A  novelty  for  a  window  display  is 
made  of  a  model  aeroplane  flying  by 
its  own  power.  To  control  the  direc- 
tion and  make  the  model  fly  in  a  circle 


Detail  of  Parts  Showing  Wire  Connections  and  Model 
in  Flight  around  the  Central  Axis 


it  is  fastened  to  a  long  stick  or  beam 
which  is  pivoted  in  the  center.  The 
one  shown  was  pivoted  to  a  roller- 
skate  wheel  which  in  turn  was  fast- 
ened to  a  metal  standard.  The  beam 
was  attached  to  the  skate  wheel  with 
two  small  bolts  which  were  insulated 
and  carried  two  brushes  as  com- 
mutator contacts. 

The  commutator  rings  were  made 
of  heavy  brass  strips,  fastened  to  a 
round  piece  of  wood  which  was  at- 
tached to  the  metal  standard.  The 
wires  from  the  current  supply  were 
connected  to  the  commutator  rings. 
From  the  brushes  connecting  wires 
were  carried  along  the  beam  to  the 
aeroplane  motor  which  was  a  small 
battery  motor  with  propeller. 

The  opposite  end  of  the  beam  was 
weighted  to  balance  it.  The  first 
sketch  shows  the  parts  and  the  man- 
ner of  making  the  connections.  The 
aeroplane  is  driven  in  a  circular  path 
by  its  own  power  in  a  realistic 
manner. 
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Drip-Pan  Alarm 

The  trouble  caused  by  overflowing 
of  the  drip  pan  for  an  ice  box  or  re- 
frigerator can  be  overcome  by  attach- 


The  Float  in  the  Pan,  and  Contacts  for  Closing  the 
Circuit  to  Ring  the  Bell 

ing  a  device  that  will  sound  an  alarm 
when  the  water  reaches  a  level  safely 
below  the  overflow  point.  A  device 
of  this  kind  may  be  attached  to  the 
back  of  the  refrigerator  as  shown  in 
the  sketch.  A  float,  A,  is  attached  to 
the  lower  end  of  a  rod,  B,  which  slides 
through  staples  CC.  At  the  upper  end 
of  the  rod,  a  V-shaped  copper  sheet, 
D,  is  soldered.  This  makes  the  con- 
tact points  in  the  electric  wiring.  The 
battery  E  can  be  placed  under  or  back 
of  the  refrigerator  as  desired.  The 
method  of  wiring  is  clearly  shown. 


A  Live-Bait  Pail 

Every  fisherman  knows  that  live 
bait  will  soon  die  if  they  do  not  receive 
sufficient  air.  I  have  succeeded  in 
keeping  bait 
alive  and  healthy 
by  using  a  pail 
of  my  own  con- 
struction, which 
is  provided  with 
a  compressed-air 
space  to  force  air 
to  the  surface  of 
the  water.  The 
air  space  A  takes 
up  one-fifth  of 
the  interior  at- 
the  bottom  of  the  pail,  and  an  ordi- 


nary hand  bicycle  pump  is  used  to  fill 
it  through  a  bicycle-tire  valve,  B.  The 
pipe  C  from  the  air  space  extends  up 
along  the  side  of  the  pail  and  the  up- 
per end  is  bent  so  that  it  just  touches 
the  surface  of  the  water.  The  pipe  con- 
tains a  valve  to  regulate  the  flow  of 
air. 

After  the  pail  has  been  standing  for 
an  hour  or  more,  the  bait  will  rise  to 
the  top.  The  valve  is  then  opened  for 
a  few  minutes,  and  the  minnows  will 
soon  swim  around  in  the  water  as 
when  this  was  fresh. — Contributed  by 
T.  Whelan,  Paterson,  N.  J. 


A  Mouse  Trap 

After  using  various  means  to  catch 
the  mice  in  my  pantry,  I  finally  de- 
cided I  could  not  catch  them  in  the 
ordinary  manner.  Knowing  that  mice 
are  not  afraid  of  dishes  but  will  run 
all  over  them,  while  they  will  stay 
away  from  other 
things,  I  took  a 
dinner  plate,  a 
bowl  that  held 
about  1  qt.,  a 
thimble,  filled 
with  toasted 

cheese,  and  arranged  the  articles  as 
shown  in  the  sketch,  balancing  the 
bowl  on  the  thimble.  When  the 
mouse  nibbled  the  cheese,  the  bowl 
came  down  on  it,  making  it  a  prisoner. 
The  whole  was  then  dropped  in  a  pail 
of  water.  Scald  the  dish  and  bowl  be- 
fore using  them  again  to  remove  all 
traces  of  the  mouse. 


Quickly  Made  Rheostat 

A  short  time  ago  I  found  it  neces- 
sary to  melt  some  silver,  and  in  set- 
ting up  an  arc  light  to  obtain  the  heat 
I  made  a  rheostat  by  winding  wire 
around  a  large  earthenware  jar.  As 
the  jar  is  a  non-conductor  and  would 
not  burn,  it  served  the  purpose  per- 
fectly. In  winding  the  wire,  be  care- 
ful to  keep  the  coils  from  touching 
each  other. — Contributed  by  P.  D. 
Merrill,  Chicago,  111. 
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Leaded -Glass  Panels  for  Furniture 


Certain  kinds  of  furniture  may  be 
greatly  improved  in  appearance  by  the 
use  of  simple  glazed  panels  in  the  door 
frames.  It  would  be  inappropriate  to 
have  anything  elaborate  in  a  small 
cabinet  for  the  reception  of  china  as  it 
distracts  the  attention  from  the  con- 
tents, but  a  simple  leaded  diapering  or 
pattern  of  small  design,  such  as  shown 
in  Figs.  1  and  2,  would  be  quite  in 
place  and  have  a  good  effect.  For 
other  purposes  more  elaborate  effects 
can  be  worked  out  in  deep  shades,  says 
Work,  London. 

A  hanging  cabinet  with  leaded 
panels  is  shown  in  Fig.  3.  These 
panels  for  the  doors  are  in  the  design 
shown  in  Fig.  2.  Panels  of  this  design 
can  be  used  either  for  furniture  or  for 
small  windows.  The  process  of  mak- 
ing these  panels  is  not  difficult  and  the 
ordinary  workman  can  form  them,  the 
only  difficult  part  being  the  soldering 
of  the  joints. 

The  beginner  should  confine  himself 
to  plain  glazing,  the  design  being 
formed  by  piecing  together  glass  of 
different  shades.  The  method  of  pro- 
cedure is  to  first  make  a  small  sketch 
in  color  to  a  scale  of  about  1  in.  to  the 
foot,  carefully  arranging  the  parts  and 
colors.  A  full-sized  panel  can  be 
drawn  from  this  sketch.   The  effect  of 
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Fig.  I  Fig. 2 

Simple  Leaded  Diapering  of  Small  Design  for  a  Small 
China  Closet  or  Cabinet 


plain  glazing  depends  entirely  on  the 
arrangement  of  the  lead  lines  and  the 
art  glass.    In  the  full-sized  drawing 


A  Small  Hanging  Cabinet  with  Doors  Having  the 
Leaded-Glass  Design  Shown  in  Fig.  2 


the  shapes  are  arranged  so  that  they 
may  be  easily  cut,  all  long  forms  being 
either  avoided  in  the  design,  or  divided 
by  a  cross-lead  to  guard  against  break- 
age in  the  cutting. 

Two  simple  forms  of  glazing  are 
shown  in  Figs.  1  and  2.  The  one 
shown  in  Fig  4  is  somewhat  different, 
the  top  of  the  panel  being  decorated 
with  simple  curves.  This  general  de- 
sign is  considerably  elaborated  in  Figs. 
5,  6  and  7.  It  is  desirable  to  decorate 
only  a  part  of  a  window  so  that  the 
maximum  of  light  may  gain  access. 

Two  simple  treatments  of  a  sailing 
craft  are  shown  in  Figs.  8  and  9.  The 
effect  of  the  introduction  of  this  de- 
sign in  one  of  the  panels  of  a  small 
cal3inet  is  shown  in  Fig.  1. 

An  example  of  plain  glazing  is 
shown  in  Fig.  10.    This  is  a  piece  of 
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simple  leading  and  yet  very  effective, 
involving  no  difficulty  of  construction. 

For  this  lead  glazing  a  quantity  of 
strip  lead,  the   section  of  which  is 


>< 

X- 

Fig. 4 


Only  a  Part  of  the  Top  of  Each  Window  is  Highly  Decorated  so  That  the 
Maximum  Light  may  Gain  Access 

shown  in  Fig.  11,  will  be  required. 
This  can  be  purchased  from  dealers  in 
art-glass  supplies.  The  lead  is  sold 
on  spools  and  it  must  be  straightened 


Sketch  out  the  lines  of  the  design 
full  size  on  paper,  drawing  in  only  one 
side  of  a  symmetrical  pattern  and  trac- 
ing the  other.    After  the  design  has 
been  prepared,  the  next 
step  is  to  make  a  cut- 
ting pattern.     To  do 
this,  take  a  piece  of 
tracing  cloth  and  lay  it 
on  the  drawing.  Trace 
the  lines  and  go  over 
them    with    a  brush 
dipped  in  black,  mak- 
ing the   lines  exactly 
the  same  thickness  as 
the  core  of  the  lead,  or 
the    thickness    of  the 
distance  the  glasses  are 
separated  from  one  an- 
other, as  shown  in  Fig. 
11.     Each   division  is 
marked  for  the  color  it 
is  to  be  and  the  paper  is  then  cut  into 
sections  on  each  side  of  the  broad  line. 
These  pieces  form  the  patterns  for  cut- 
ting similar  shapes  from  heavy  card- 
board which  serve  as  templates  for 
cutting  the  glass. 

Proceed  to  cut  the  glass  by  laying 
a  pattern  on  the  right  side  and  scoring 
around  with  the  cutter  guided  by  the 
pattern.  Little  difficulty  will  be  ex- 
perienced in  this  work  if  the  general 
design  does  not  have  very  irregular 


Fig. 6 


shapes. 
When 


the  various  pieces  of  glass 


Fig. 7 

Two  Windows  Placed  Together  May  Have  Their  Tops 
Leaded  to  Produce  a  Combined  Effect 

before  it  can  be  worked.  This  is  most 
easily  done  by  fastening  one  end  and 
pulling  on  the  other.  The  glass  for 
this  work  must  be  reasonably  thin  as 
no  advantage  is  gained  by  the  use  of 
thick  material,  and  it  is  difficult  to  cut. 
A  piece  of  art  glass  has  a  right  and  a 
wrong  side,  the  side  on  which  the  spots 
and  streaks  appear  is  the  right  side, 
and  it  is  cut  on  this  side.  The  tools 
required  are  a  glass  cutter,  a  heavy 
knife  and  soldering  appliances. 


Fig. 8 


Fig.9 


Two  Designs  for  the   Tops  of  Windows, 
Treatments  of  Sailing  Craft 


Showing 
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have  been  successfully  cut  and  are 
ready  for  leading  up,  arrange  them  in 
position  on  the  preliminary  sketch, 
and  then  measure  the  outside  leads  and 
cut  one  piece  for  each  side,  the  lead 
being  cut  to  fit  against  the  core  of  the 
other  at  the  joint,  as  shown  in  Figs.  12 
and  13.  Proceed  to  cut  the  lead  for 
the  long  curves,  obtaining  the  length 
by  bending  the  strips  along  the  lines 
of  the  design.  As  each  is  cut  it  will 
be  found  convenient  to  tack  it  in  posi- 
tion on  the  working  table  by  means 
of  small  brads,  so  as  to  simplify  the 
measuring  and  cutting  of  the  other 
parts.  Continue  until  the  panel  is 
complete,  when,  after  truing  up,  it  is 


Fio.lO 

Example  of  Plain  Glazing  with  Cross  Section  of  Glass 
and  Lead  Strip,  also  Showing  Joint 


CORE  OF  LEAD 


r 

> 

FlG.13  Fic.14 

The  Lead  Frame  is  First  Made,  the  Long  Lines  are 
Put  in  and  Then  the  Short,  Horizontal  Ones 

ready  for  soldering.  This  is  done  in 
the  usual  way  but  requires  extraordi- 
nary care  to  avoid  the  possibility  of 
melting  the  lead.  The  overlapping 
parts  of  the  leads  are  pressed  well 
against  the  glass  in  each  division  to 
keep  it  from  rattling. 

In  making  up  the  squares  and  rec- 
tangles such  as  appear  in  Figs.  2,  4,  5, 
6  and  7,  lead  the  long  lines  first,  add- 
ing the  shorter,  horizontal  pieces  last. 
The  sketch.  Fig.  14,  will  clearly  illus- 
trate this  part  of  the  work.  The  sketch 
shows  the  starting  of  the  panel,  Fig.  5. 


Raising  Cucumbers  on  a  Trellis 

A  novelty  in  cucumber  culture,  tried 
recently  with  great  success,  is  as  fol- 
lows: As  soon  as  the  vines  are  about 
18  in.  long,  stretch  wire  mesh  24  in. 
wide  on  poles  alongside  the  row  of 
plants  and  train  the  vines  on  the  wire. 
The  cucumbers  will  grow  larger  and 
the  plants  will  require  less  care  than 
when  they  are  on  the  ground. 


A  Barrel  Boat 

A  boat  that  any  handy  boy  can 
easily  make  is  constructed  of  a  barrel 
which  is  kept  with  the  opening  cut  in 
one  side  up  by  two  4  by  6-in.  timbers 
and  two  tie  pieces,  2  by  4  in.  The 
lengths  of  these  pieces  will  depend  on 
the  size  of  the  barrel. 

A  good  watertight  barrel  should  be 


selected  and  an  opening  cut  in  the  cen- 
ter between  the  hoops,  of  such  a  size 
as  to  allow  the  body  of  the  occupant 
room  for  handling  an  oar.  The 
timbers  are  attached  to  the  barrel  with 
iron  straps — pieces  of  old  hoops  will 
do.  The  two  tie  pieces  are  put  across 
the  timbers  at  the  ends  of  the  barrel 
and  spiked  in  place. 

The  boat  is  to  be  propelled  with  a 
single,  double-end  paddle.  There  is 
no  danger  of  the  boat  capsizing  or  the 
water  splashing  into  the  barrel. 


Boat  Made  of  a  Barrel  Which  is  Kept  from  Capsizing 
by  Timbers  Attached 
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Electric-Light  Mystery 

A  novel  attraction  for  a  window  dis- 
play can  be  made  of  a  piece  of  plate 
glass  neatly  mounted  on  a  wood  base, 


Electric  Light  Mounted  on  Top  of  a  Plate  Glass  with 
Hidden  Connections  on  the  Glass  Edge 

and  an  electric  light  which  is  placed 
on  the  top  edge  and  may  be  lighted 
apparently  without  any  wire  connec- 
tions. 

The  method  of  concealing  the  con- 
nections is  to  paint  the  edges  of  the 
glass  green,  then,  before  the  paint  is 
quite  dry,  lay  on  a  thin  strip  of  copper, 
making  the  connections  at  the  base  on 
both  sides,  and  to  the  lamp  in  the 
*same  manner.  Another  coat  of  paint 
is  applied  to  cover  the  strip.  The 
color  should  be  an  imitation  of  the 
greenish  tint  of  glass  edges.  Any  de- 
sired lettering  can  be  put  on  the  glass. 
— Contributed  by  O.  Simonson,  Brook- 
lyn, N.  Y. 

An  Oar  Holder 

Persons  roAving  boats,  particularly 
beginners,  find  that  the  oars  will  slip 
out  of  the  oarlocks,  turn  or  fall  into 


The  Screweye  in  Position  on  the  Oar  and  over  One 
Prong  of  the  Oarlock 

the  water.  This  may  be  avoided  by 
turning  a  screweye  of  sufficient  size  to 
prevent  binding  on  the  lock  into  the 


oar  and  placing  it  over  the  lock  as 
shown  at  A,  so  that  the  pull  will  be 
against  the  metal.  The  oars  will  never 
slip  or  jump  out,  will  always  be  in  the 
right  position,  and  it  is  not  necessary 
to  pull  them  into  the  boat  to  prevent 
loss  when  not  rowing.  The  locks  will 
not  wear  the  oars,  as  the  pull  is  on  the 
metal  eye.  Place  the  eye  so  it  will 
have  a  horizontal  position  on  the  side 
of  the  oar  when  the  blade  is  in  its  right 
position. 


Cooking  Food  in  Paper 

A  flat  piece  of  paper  is  much  more 
convenient  to  use  than  a  paper  sack 
in  cooking,  as  it  can  be  better  fitted  to 
the  size  of  the  article  to  be  cooked. 
Wrap  the  article  as  a  grocer  wraps 
sugar,  folding  and  refolding  the  two 
edges  together  until  the  package  is  of 
the  proper  size,  then  fasten  with  clips 
and  proceed  to  close  the  ends  in  the 
same  way.  This  avoids  all  pasted 
seams  and  makes  the  package  airtight. 
— Contributed  by  J.  J.  A.  Parker, 
Metamora.  O. 


Washing  Photograph  Prints 

Photographic  prints  may  be  washed 
in  a  stationary  washbowl  with  just  as 
good  results  as  if  washed  in  a  high- 


A  Medicine  Dropper  on  a  Faucet  Produces  a  Whirl- 
ing Motion  of  the  Water  in  the  Bowl 

priced  wash  box,  by  cutting  ofif  the 
upper  end  of  the  rubber  nipple  on  a 
bent  glass  medicine  dropper  and  plac- 
ing it  on  the  faucet  as  shown  in  the 
illustration.  This  arrangement  causes 
the  water  to  whirl  around  in  the  bowl, 
which  keeps  the  prints  in  constant 
motion,  thus  insuring  a  thorough 
washing. — Contributed  by  L.  O.  D. 
Sturgess,  Arlington,  Oregon. 
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A  Toy  Popgun 

A  toy  popgun  can  be  easily  made 
of  two  blocks  of  hard  wood,  i/^  in. 
thick;  a  joint  of  bamboo,  about  %  in. 
in  diameter  and  6  in.  long;  a  small 
hinge,  a  piece  of  spring  steel,  %  in. 
wide  and  1  in.  long,  and  a  piece  of 
soft  wood  for  the  plunger. 

The  plunger  A  is  cut  to  fit  snugly, 
yet  so  it  will  move  easily  in  the  piece 
of  bamboo  B.  One  of  the  blocks  of 
hard  wood,  C,  is  bored  to  fit  one  end 
of  the  bamboo,  the  other  block  has 
a  %-in.  hole  bored,  to  center  the  hole 
in  the  first  block.  The  two  blocks  are 
hinged  and  the  spring  latch  attached 
as  shown  in  the  sketch.  The  spring 
has  a  hole  drilled  so  it  can  be  fastened 
with  a  screw  to  the  outer  block,  and 


Detail  of  Popgun,  Showing  the  Parts  Assembled  and 
Position  of  the  Paper 

a  slot  cut  in  the  other  end  to  slip 
over  a  staple  driven  into  the  block  C. 

A  piece  of  paper,  D,  is  placed  in 
between  the  blocks  while  the  plunger 
A  is  out  at  the  end  of  the  bamboo. 
A  quick  pressure  on  the  plunger  A 
will  cause  the  paper  D  to  break  out 
through  the  small  opening  with  a 
loud  pop. — Contributed  by  Paul  H. 
Burkhart,  Blue  Island,  111. 


A  Non-Rolling  Thread  Spool 

A  spool  of  thread  may  be  kept  from 
rolling  by  gluing  squares  of  cardboard 
to  the  ends.  The 
squares  should 
be  a  little  larger 
than  the  spool. 
This  will  save 
many  a  step  and 
much  bending 
over  to  pick  up 
the  spool.  The 
spool,  when  it 
falls,  will  stop  where  it  landed. — Con- 
tributed by  Katharine  D.  Morse,  Syra- 
cuse, N.  Y. 


Shoe-Shining  Stand 

To  anyone  who  finds  it  tiresome  to 
shine  his  shoes  while  putting  the  foot 
on  the  rim  of  a  bathtub,  on  a  cook- 


Dimensioned  Parts  and  Completed  Stand  Which 
has  a  Box  to  Hold  the  Shining  Outfit 

stove  or  chair  with  a  newspaper  on  it, 
the  stand  here  described  will  afford 
relief  and  at  the  same  time  he  will 
always  have  the  shining  outfit  ready 
for  use. 

The  whole  is  of  pine,  the  foot  rest 
being  made  of  a  piece  2  by  4  in. ;  the 
legs,  of  1  by  2  in.,  and  the  bottom  of 
the  box,  of  1^  by  414  in.  All  other 
dimensions  are  given  in  the  sketch. 
After  the  legs  are  attached  and  the 
bottom  of  the  box  in  place,  the  sides 
are  fitted  and  fastened  with  nails. — 
Contributed  by  Samuel  Hughs,  Berke- 
ley, Cal. 

Cutter  Made  of  a  Wafer 
Razor  Blade 

A  useful  instrument  for  seamstresses 
and  makers  of  paper  patterns  and 
stencils  can  be  made  of  a  piece  of  steel 


The  Wafer  Blade  Attached  to  the  Handle,  the  Top 
Edge  being  Protected  with  a  Cork 

or  iron  and  a  wafer  razor  blade.  The 
end  of  the  metal  is  flattened  and  two 
holes  drilled  to  match  the  holes  of  the 
razor  blade.  Small  screw  bolts  are 
used  to  attach  the  blade  to  the  handle. 
Place  a  cork  on  one  edge  as  a  protec- 
tion for  the  hand  of  the  user. — Con- 
tributed by  Maurice  Baudier,  New 
Orleans,  La. 
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A  Fish  Stringer 

The  illustration  shows  a  very  sim- 
ple and  inexpensive  device  for  the 
angler  to  string  and  carry  fish.    It  is 


made  of  a  pail  handle  through  which 
is  passed  a  piece  of  soft  wire,  having 
sufficient  length  for  bends  or  loops  at 
each  end,  and  a  piece  of  chain.  A 
chain  18  in.  long  is  sufficient.  One  end 
of  the  chain  is  fastened  in  the  loop  at 
one  end  of  the  handle,  and  the  other 
has  a  piece  of  wire  attached  for  push- 
ing through  tlie  gills  of  the  fish.  The 
other  end  of  the  wire  through  the 
handle  is  arranged  in  a  hook  to  catch 
into  the  links  of  the  chain. — Contrib- 
uted by  G.  O.  Reed,  Stratford,  Canada. 

Substitutes  for  Drawing  Instruments 

Three  of  the  most  used  draftsman's 
instruments  are  the  compass,  ruler 
and  square  or  triangle.  When  it  is 
necessary  to  make  a  rough  drawing 
and  no  instruments  are  at  hand,  com- 
mon and  easily  obtainable  things  can 
be  used  as  substitutes. 

A  sheet  of  heavy  paper  folded  as 


A  Compass,  Ruler  and    Square    Made   of  Ordinary 
Things  at  Hand 


shown  at  A  will  serve  as  a  ruler,  and 
the  same  sheet  given  another  fold  will 
make  the  square  B,  If  given  another 
fold  diagonally,  a  45-deg.  triangle  is 


formed.  A  substitute  compass  is 
readily  made  of  a  short  pencil  and  a 
pocket  knife,  as  shown  at  C. — Con- 
tributed by  Jas.  J.  Joyce,  Olongopo, 
Philippine  Islands. 


How  to  Make  an  Aspirator 

A  simple  aspirator  that  may  be  used 
for  a  number  of  different  purposes, 
such  as  accelerating  the  process  of 
filtering,  emptying  water  from  tubs, 
producing  a  partial  vacuum  in  vessels 
in  which  coils  are  being  boiled  in  paraf- 
fin, etc.,  may  be  constructed  as  fol- 
lows :  Obtain  two  pieces  of  brass 
tubing  of  the  following  dimensions : 
one  7  in.  long  and  %  in.  outside  diam- 
eter, and  the  other,  3  in.  long  and  ^/i 
in.  outside  diameter.  Drill  a  hole  in 
one  side  of  the  large  tube,  about  3  in. 
from  one  end,  of  such  a  diameter  that 


Detail  of  the  Aspirator  and  Its   Connections  to  a 
Faucet,  for  Increasing  the  Speed  of  Filtration 

the  small  brass  tube  will  fit  it  very 
tightly.  Take  an  ordinary  hacksaw 
and  cut  a  slot  in  the  side  of  the  large 
piece,  as  shown  at  A.  This  slot  is 
sawed  diagonally  across  the  tube  and 
extends  from  one  side  to  the  center. 
Obtain  a  piece  of  sheet  brass  that  will 
fit  into  this  slot  tightly,  and  then 
solder  it  and  the  small  tube  into  the 
large  tube.  The  slot  and  hole  for  the 
small  tube  should  be  so  located  with 
respect  to  each  other  that  the  small 
tube  will  empty  into  the  larger  one 
directly  against  the  piece  of  sheet 
brass  soldered  in  the  slot. 

The  upper  end  of  the  large  tube 
should  be  threaded  inside  to  fit  over 
the  threads  on  the  faucet,  or  an  attach- 
ment soldered  to  it  similar  to  those  on 
the  end  of  an  ordinary  garden  hose. 
A  rubber  hose  should  be  attached  to 
the    small    tube    and    connected,  as 
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shown,  to  a  piece  of  glass  tubing  that 
is  sealed  in  the  cork  in  the  top  of  the 
large  bottle.  The  funnel  holding  the 
filter  paper  is  also  sealed  into  the  cork. 
Melted  paraffin  may  be  used  in  sealing 
the  glass  tube,  funnel  and  cork  in 
place,  the  object  being  to  make  them 
airtight.  The  filter  paper  should  be 
folded  so  that  it  sticks  tightly  against 
the  sides  of  the  funnel  when  the  liquid 
is  poured  in,  thus  preventing  any  air 
from  entering  the  bottle  between  the 
paper  and  the  funnel.  Turn  on  the 
faucet,  and  it  will  be  found  that  the 
time  required  to  filter  any  liquid  will 
be  greatly  reduced.  Be  careful,  how- 
ever, not  to  turn  on  too  much  water, 
as  the  suction  may  then  be  too  strong 
and  the  filter  paper  become  punctured. 


A  Key-Holder  Hook 

A    good   hook    for   hanging  keys, 
toothbrushes  and  other  small  articles 
can     be  made 
(j        "  from  ordinary 

_      c¥^^^^    wire  staples,  as 
^  B  |L  shown    at  A. 

^  One  leg  of  the 
staple  is  cut  away  as  shown  at  B 
and  the  other  leg  driven  into  the 
board  as  shown  at  C.  These  will  an- 
swer the  purpose  as  well  as  screw- 
hooks. — Contributed  by  W.  C.  Heidt, 
Chicago. 


A  Hand  Hoe 

A  hand  hoe,  especially  adapted  for 
weeding  or  cultivating  small  truck, 
particularly  onions,  can  be  made  of  a 
piece  of  hard  wood,  %  by  1%  in.  by  4 
ft.  long,  and  a  piece  of  old  bucksaw 
blade.    A  blade,  18  in.  long  and  2  in. 


wide,  bent  into  a  loop  is  attached  with 
bolts  to  the  handle. — Contributed  by 
Geo.  H.  Miller,  Iowa  City,  Iowa. 


Seed  Receptacle  for  Bird-Cages 

A  handy  seed  and  water  container 
for  a  bird-cage  can  be  made  of  a  com- 
mon spice  tin.    The  receptacle  can  be 


Spice  Tin  Attached  to  the  Wires  of  a  Bird-Cage  for 
a  Water  or  Seed  Receptacle 

filled  without  removal  by  simply  tak- 
ing off  the  cover.  Thus  the  seed  will 
not  be  scattered. 

The  tin  is  attached  by  cutting  a  hole 
in  the  back  as  shown,  and  bending 
the  side  edges  to  fit  over  the  wires  to 
hold  it  in  place.  The  bottom  strip  is 
a  support  which  rests  on  the  floor  of 
the  cage  and  prevents  the  tin  from 
slipping  down  on  the  wires. 


Kitchen-Utensil  Scraper 

A  flexible  utensil  scraper  is  one  of 
the  most  useful  articles  I  have  in  my 
kitchen.   It  covers  such  a  large  surface 


The  Blade  is  Flexible  so  It  can  Readily  Shape  Itself 
to  the  Curves  of  a  Kettle 

in  scraping  pans,  kettles,  etc.,  that  this 
most  disagreeable  part  of  the  kitchen 
work  is  quickly  and  easily  accom- 
plished. 

The  flexible  blade  is  attached  to  the 
tin  handles  with  small  rivets.  The 
blade  should  be  thin  and  narrow 
enough  to  allow  it  to  bend.  When  the 
handles  are  pressed  together,  the  blade 
curves  to  the  shape  of  the  utensil's  sur- 
face.— Contributed  by  Mrs.  Delia 
Schempp,  Brodhead,  Wis. 
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INTERESTING  PATENTS, 

LEG-PULLING  APPARATUS— An  apparatus  for 
pulling  or  stretching  the  lower  limbs  of  a  person, 
a  treatment  used  in  certain  hip  diseases,  etc.,  is 
shown  in  Fig.  1.  A  vertical  post,  carrying  pulleys, 
is  attached  to  the  foot  of  the  bed,  and  a  cord,  bear- 
ing weights  on  one  end,  is  run  over  the  pulleys  and 
attached  to  the  ankle  of  the  subject.  The  weights, 
which  are  similar  to  those  of  a  weighing  scale,  may 
be  increased  or  decreased  in  number  as  the  treatment 
requires. 

ARM-OPERATED  SHOE  CLEANER  (British 
patent) — Figure  2  shows  a  shoe-cleaning  and  polish- 
ing apparatus  comprising  a  stand  on  which  to  place 
the  foot,  and  a  band  of  cloth  with  a  wooden  arm 
attached  to  each  end.  The  cleaning  or  polishing 
cloth  is  worked  over  the  shoe  by  means  of  the  wooden 
arms,  the  purpose  of  which  is  to  do  away  with  the 
necessity  of  stooping  down  to  reach  the  shoe.  Some 
kind  of  a  pulley  arrangement  that  would  allow  the 
strip  of  cloth  to  be  worked  over  the  shoe  by  pulling 
and  pushing  the  arms  or  levers,  instead  of  work- 
ing them  loosely  up  and  down,  would  seem  to  be 
a  practical  improvement. 

SLIVER-REMOVING  TWEEZERS  (British  pat- 
ent)— A  pair  of  tweezers,  especially  designed  for 
the  extraction  of  splinters,  hair,  etc.,  from  the 
flesh,  is  shown  in  Fig.  3.  The  tweezers  are  provided 
with  means  for  pressing  on  the  flesh  surrounding  the 
splinter,  thereby  preventing  the  flesh  from  being 
pulled  up  with  it,  and  also  assuring,  by  pushing  the 
flesh  down  from  the  splinter,  a  firm  hold  upon  the 
latter.  In  the  form  of  tweezers  shown  in  operation, 
the  pressure  of  the  palm  on  the  spring  head  holds 
down  the  flesh  as  the  tweezer  arms  are  raised  up- 
ward in  withdrawing  the  splinter.  In  the  modifica- 
tion shown  at  the  right,  the  points  of  one  arm  are 
adapted  to  grip  the  splinter  _  and  slide  up  the  in- 
clined arm  when  pressure  is  exerted,  while  the 
modification  shown  on  the  left  is  a  form  similar 
to  the  first,  but  having  the  spring  connected  to 
one  of  the  pressing  legs. 

COMBINED  SICKLE,  CORN  KNIFE  AND 
PRUNING  SAW — Figure  4  shows  a  combination 
tool  which  may  be  used  for  pruning  small  trees  and 
shrubs,  for  cutting  the  grass  of  lawn  borders,  and  as 
a  corn  knife.  The  handle  is  adjustable  to  the  posi- 
tions shown  in  the  drawing. 

HOOF  SUPPORT  FOR  HORSESHOEING— A 
support  adapted  to  hold  either  of  the  hind  hoofs 
of  a  horse  in  raised  position  for  shoeing  is  illus- 
trated by  Fig.  5.  The  apparatus  comprises  a  saddle ; 
a  lever ;  a  collar,  to  engage  with  one  end  of  the  lever, 
and  a  foot-supporting  attachment  fastened  to  the 
other  end  of  the  lever. 

LOCK  FOR  WEARING  APPAREL— Devices  of 
several  kinds  for  locking  umbrellas  to  hooks  or 
umbrella  stands  in  restaurants  and  like  places,  have 
made  their  appearance  from  time  to  time.  Figure 
6,  however,  shows  a  device  for  not  only  safeguard- 
ing the  umbrella,  but  the  outer  coat  and  the  hat 
as  well.  It  comprises  a  rod  adapted  to  pass  through 
eyes  or  other  openings  in  the  articles  to  be  locked, 
and  a  lock  designed  to  cap  one  end,  after  the  arti- 
cles have  been  placed  on  the  rod.  The  rod  is  at- 
tached to  one  end  of  a  chain  and  the  cap  to  the 

°  BEDCLOTHES  FASTENER  (British  patent)  — 
Any  person  who  has  experienced  the  disagreeable 
sensation  which  results  from  pulling  or  kicking  the 
bedclothes  from  under  the  mattress  at  the  foot  of 
the  bed  on  a  cold  night,  will  appreciate  the  en- 
deavor of  the  British  inventor  of  the  device  shown 
in  Fig.  7,  to  prevent  such  an  experience.  It  con- 
sists of  two  strips  of  wood  or  other  suitable  mate- 
rial adapted  to  be  bolted  together  to  clamp  the 
bedclothes  at  the  foot. 

GOLF-STROKE  TEACHING  APPARATUS 
(British  patent) — An  apparatus  for  teaching  the  cor- 
rect swing  with  a  golf  club  is  shown  in  Fig.  8.  It 
comprises  an  arm  pivoting  on  a  spindle  and  attached 
by  straps  to  the  shoulders  of  the  player's  body.  It 
constrains  the  player's  body  to  move,  when  making 
a  stroke,  about  an  imaginary  line  passing  from  a 
point  near  the  crown  of  his  head  and  emerging 
near  the  base  of  his  spine.  Both  the  height  of 
the  rod  and  the  inclination  of  the  spindle  may  be 
adjusted.  A  wall  bracket  may  be  used  instead  of  the 
column  to  support  the  apparatus. 
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PRACTICAL  OR  UNIQUE 

ROLLER   POLE    FOR    ROLLER  SKATERS— 

Wlien  the  very  small  boy  who  likes  to  play  horse 
astraddle  a  broomstick  becomes  old  enough  to  use 
roller  skates,  he  may  carry  out  the  idea  in  a  more 
practical  way  with  a  roller  pole  of  the  kind  shown 
in  Fig.  9.  The  device  comprises  a  pole  provided 
with  a  roller  at  one  end,  a  seat  near  the  center,  a 
crosspiece  for  the  hands  at  the  other  end,  and  a 
second  crosspiece  between  the  first  mentioned  cross- 
piece  and  the  seat.  This  second  crosspiece  is  to 
brace  his  knees  against  when  he  sits  down  on  the 
seat  after  getting  a  good  start. 

MAGNIFYING  GLASS  FOR  NEEDLE- 
THREADING  (British  patent) — The  device  shown 
in  Fig.  10  is  designed  as  an  aid  to  the  eyesight  when 
it  is  necessary  to  thread  a  needle.  It  is  a  small 
magnifying  glass  which  may  be  attached  to  the 
thumb  by  means  of  a  spring  clip,  in  the  position 
shown. 

RUBBER-PROTECTED    NURSING  BOTTLE— 

(British  patent) — A  boat-shaped  nursing  bottle  pro- 
tected by  two  large  rubber  rings  projecting  beyond 
the  body  of  the  bottle  is  illustrated  in  Fig.  11. 
The  rings  may  be  solid  or  hollow  and  are  connected 
together  by  a  sheath. 

BOTTLE-RINSING  FAUCET— Figure  12  illus- 
trates a  special  cock  arrangement  for  kitchen-sink 
faucets,  the  purpose  of  which  is  clearly  shown.  The 
bottle  to  be  rinsed  is  slipped  over  the  fixture  and 
rests  on  a  collar,  in  the  sides  of  which  portions 
are  cut  away  to  provide  an  escape  for  the  water 
from  the  bottle. 

PARACHUTE  FIRE  ESCAPE— Figure  13  is  a 
curious  parachute  arrangement  by  means  of  which 
a  person,  shut  off  by  fire  or  smoke  from  other  ways 
of  escape,  is  expected  to  drop  to  the  sidewalk  or 
ground  in  safety.  The  parachute  apparatus  is  de- 
signed to  be  attached  in  operative  position  outside 
a  window,  the  parachute  being  contained  in  a  tubular 
protector.  The  person  attempting  to  escape  works 
himself  to  the  outer  edge  of  the  window  sill,  places 
his  arms  through  arm  supports  and  slides  off,  the 
parachute  opening  to  retard  and  brake  the  descent, 
so  that  the  ground  will  be  reached  without  any 
harmful  shock. 

DIVISIONAL  TOOTHBRUSH— Figure  14  illus- 
trates a  toothbrush  having  its  bristles  arranged  in 
differein-sized  tufts,  so  shaped  as  to  reach  every 
part  of  the  surfaces  of  the  teeth. 

COAT-AND-SKIRT  HANGER  (British  patent)— 
Coat  hangers  of  many  kinds  and  varieties  have 
made  their  appearance  on  the  market,  but  this 
hanger  (Fig.  15)  is  a  little  different  from  others  in 
that  it  is  designed  especially  for  women's  wearing 
apparel  and  accommodates  both  the  coat  and  skirt 
of  a  suit.  The  hanger  comprises  two  hinged  mem- 
bers, each  of  which  is  formed  with  two  arms  of  dif- 
ferent curvatures,  the  upper  arms  supporting  the 
coat,  and  the  lowers  arms,  the  skirt.  The  hanger 
may  be  folded  about  the  hinge,  which  is  just  under 
the  hook,  and  is  prevented  by  stops  from  collapsing 
while  in  use. 

ROLLER  FLOUR  CONTAINER— Figure  16 
shows  a  rolling-pin  flour  container,  the  hollow  body 
of  which  is  perforated  to  allow  a  discharge  of  flour 
onto  the  surface  over  which  the  pin  is  rolled.  One 
of  the  roller  handles  is  also  hollow,  and  in  it  is 
contained  a  dough  knife. 

SWIMMING  MITT— A  swimming  mitt,  having 
a  body  of  a  length  and  width  to  slip  fairly  closely 
over  the  four  fingers  of  the  hand,  is  shown  in  Fig. 
17.  The  purpose  of  the  mitt  is  to  make  possible  a 
more  effective  stroke  in  swimming  by  preventing 
any  flow  of  water  between  the  fingers. 

SHOE  WITH  COMBINATION  ELASTIC  AND 
LACED  UPPER— A  laced-upper  shoe  which  may  be 
drawn  onto  and  removed  from  the  foot  without  un- 
lacing is  shown  in  Fig.  18.  The  back  portion  of  the 
upper  is  of  elastic  material,  and  around  this  passes 
a  leather  strap  provided  with  a  snap  button,  the 
purpose  of  the  strap  being  to  hold  the  upper  snugly 
around  the  ankle.  The  strap  may  be  unsnapped  to 
ease  the  tightness  of  the  shoe  when  the  wearer  is 
reclining  in  an  easy-chair. 
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■p»  OR  the  purpose  of  advertising  fishing  rods,  a 
shopkeeper  hung  a  large  rod  outside  his  shop, 
with  an  artificial  fish  at  the  end  of  it.  Late  one 
night  Perkins,  who  had  been  dining  a  bit  too  well, 
happened  to  see  the  fish.  Going  cautiously  to  the 
door,  he  knocked  gently. 

"Who's  there?"  demanded  the  shopkeeper  from 
an  upper  window. 

"Sh-h !  Don't  make  a  noise,  but  come  down  as 
quietly  as  you  can,"  whispered  Perkins.  Thinking 
something  serious  was  the  matter,  the  man  dressed 
and  stole  downstairs. 

"Now,  what  is  it?"  he  inquired. 

"Hist!"  admonished  Perkins.  "Pull  in  your  line, 
quick;  you've  got  a  bite." 

"Mighty  mean  man  I's  wukin'  fer." 
"Wliat's  de  mattah?" 

"Took  de  laigs  off^  de  w'eelbarruh  so's  I  kain't 
set  it  down  an'  rest." 

Recently  in  Seattle  in  a  cigar-stand  appeared  the 
sign,  "We  give  $15.00  for  1909  Lincoln  pennies." 
No  less  a  person  was  attracted  by  this  than  Judge 
Watson.  He  walked  up  to  the  counter  and  laying 
down  a  penny  triumphantly  asked  for  $15.00.  The 
clerk  took  the  penny,  examined  it  closely,  asked  if 
it  were  genuine,  and  after  several  minutes  sighed 
and  said  he  guessed  it  was  good. 

"Certainly  it  is,"  answered  the  Judge.  "Where 
is  my  $15.00." 

"Where,"  said  the  clerk,  "are  the  other  1908?" — 
Life. 

He  had  dropped  a  nickel  in  the  slot  of  a  tele- 
phone pay  station  and  stood  patiently  waiting.  He 
was  full  to  the  brini.  He  read  the  instructions  and 
took  down  the  receiver. 

"Number?"  asked  central. 

"Fife  centscli." 

"What  do  you  want?" 

"Spearmint." 

A  Harvard  professor,  noted  for  his  severe  way  of 
examining  students,  tackled  a  raw-looking  freshman : 
**I  understand  you  attend  the  class  for  mathematics?" 
**Yes."  "How  many  sides  has  a  circle?"  "Two," 
said  the  student.  "Indeed!  What  are  they?"  "An 
inside  and  outside !"  was  the  prompt  reply.  "And 
you  attend  the  moral  philosophy  class  also?"  "Yes." 
*'Well,  no  doubt  you  heard  lectures  on  various  sub- 
jects. Did  you  ever  hear  one  on  cause  and  efiFect?" 
"Yes."  "Does  an  effect  ever  go  before  a  cause?" 
**Yes."  "Give  an  instance!"  "A  barrow  wheeled 
by  a  man !"  The  doctor  hastily  sat  down  and  put 
no  more  questions. 

A  Texan  and  a  New  Yorker  were  one  day  dis- 
cussing the  relative  merits  of  their  respective  climates. 

"Down  where  I  live,"  said  the  Texan,  "we  grew 
a  pumpkin  so  big  that  when  we  cut  it  my  wife 
used  one-half  of  it  as  a  cradle  to  rock  the  baby  in." 

The  New  Yorker  smiled.  "Why,  my  dear  fellow," 
he  said,  "that's  nothing  at  all.  A  few  days  ago,  right 
in  New  York  City,  three  full-grown  policemen  were 
found  asleep  on  one  beat." 


A  new  book  of  memoirs  in  England  recalls  what 
has  been  styled  the  most  brilliant  epigram  ever 
written.  It  was  written  by  one  J.  K.  Stephen,  Cam- 
bridge undergraduate,  about  a  stout  professor,  Oscar 
Browning : 

KINDLY  WARNING  TO  A  FAT  MAN. 
O.  B.,  oh,  be  obedient 

To  Nature's  stern  decrees ; 
For,  tho  you  be  but  one  O.  B., 
You  may  be  too  obese ! 

"Bill's  goin'  to  sue  the  company  fer  damages." 

"Why?  wot  did  they  do  to  'im?" 

"They  blew  the  quittin'  whistle  whin  'e  was  car- 
ryin'  a  'eavy  piece  of  iron  and  'e  dropped  it  on  'is 
foot." — Domestic  Engineering. 

He  had  been  to  Europe  and  returned,  and  he  was 
telling  a  friend  on  the  car  what  he  had  seen,  when 
a  man  with  red  eyebrows  leaned  across  the  rail  and 
said': 

"I  beg  your  pardon,  sir,  but  I  should  like  to  butt 
in.    You  have  been  to  Europe?" 
"Yes,  sir." 

"They  knew  you  were  an  American?" 
"They  did." 

"You  talked  with  many  men?" 
"A  great  many." 

"Did  any   of  them   refer  to   the   political  corrup- 
tion in  this  country?" 
"No." 

"Nor  to  the  cold-storage  sharks?" 
"No." 

"The  Beef  Trust?" 
"No." 

"The  coal  robbers?" 
"No." 

"The  extortion  in  express  rates?" 
^^No." 

"To  the  trusts  in  everything,  even  in  coffins?" 
"No." 

"To  the  buying  and  selling  of  Senators?" 
"No." 

"Then,  dear  sir,  will  you  be  kind  enough  to  telt 
me  in  whicn  direction  Europe  lies  and  how  loiig 
It  will  take  me  to  get  there?  I  want  to  go  there 
instead  of  to  heaven." — Rochester  Democrat  and 
Chronicle. 

Police  Commissioner — If  you  were  ordered  to 
disperse  a  mob,  what  would  you  do? 

Applicant — Pass  around  the  hat,  sir. 

Police  Commissioner — That'll  do,  you're  engaged, 
sir. — Pathfinder. 

The  Visitor — Why  are  you  here,  my  misguided 
friend  ? 

The  Prisoner — I'm  the  victim  of  the  unlucky  num- 
ber 13. 

The  Visitor — Indeed;  how's  that? 

The  Prisoner — Twelve  jurors  and  one  judge. 

Mrs.  Bacon :  "She's  one  of  the  most  obstinate 
women  I  ever  knew." 

Mrs.  Egbert  :  "Indeed?" 

Mrs.  Bacon :  "Yes ;  why,  I  believe  if  she  took 
laughing-gas  she'd  cry!" 


NEW  BOOKS 


THE  PRIMER  OF  HYDRAULICS— By  Fred- 
erick A.  Smith,  Hydraulic  Engineer,  is  a  commend- 
able work  for  anyone  interested  in  the  subject.  The 
beginner,  without  any  but  a  grammar-school  education, 
will  find  in  the  first  nine  articles  a  clearly  written, 
and  easily  understood  introduction  into  the  mathe- 
matical principles  and  methods,  which  must  be  com- 
prehended, before  the  practical  problems  are  ap- 
proached; and  the  full-fledged  hydraulic  engineer  will 
also  find  much  in  the  work  of  great  value  to  him  in 
the  use  of  the  tables  and  methods  of  analysis  con- 
tained therein.  The  book  is  fully  illustrated  and 
contains,  besides  an  alphabetical  index,  all  the  tables 
required  to  solve  working  problems.  215  images, 
5x7^,  cloth,  $2.50.    D.  H,  Anderson,  Chicago. 


INTRODUCTION  TO  ANALYTICAL  ME- 
CHANICS—By  Alexander  Ziwet,  Prof,  of  Mathe- 
matics, and  Peter  Field,  Ph.  D.,  Assistant  Prof,  of 
Mathematics,  in  the  Univ.  of  Michigan.  A  brief  in- 
troduction to  mechanics  for  junior  and  senior 
students  in  colleges  and  universities,  without  applica- 
tions to  engineering.  The  nature  and  purpose  of  the 
work  have  made  it  necessary  to  omit  many  important 
subjects,  but  the  selection  made  seems,  on  the  whole, 
fortunate,  and  well  adapted  to  give  the  reader  a  gen- 
eral view  of  the  science  of  mechanics  as  a  whole, 
and  a  broad  enough  foundation  for  further  study. 
378  pages,  5x7^,  cloth,  illustrated  and  indexed. 
Price  $1.00  net.  The  Macmillan  Company,  New 
York  and  London. 


popular' 
mechanics 

WRITTEN   SO  YOU   CAN    UNDERSTAND  IT 


Popular  Mechanics  Magazine  Offers  No  Premiums ;  Does  Not  Club,  and  Employs  No  Subscription  Solicitors 


Buys  the  Material 

To  Build 
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We  Save  Home  Builders  30%  to  50% 


Design  No.  152-D 

Seven  rooms  and  bath 
modern,  up-to-date  inter- 
ior, a  beautiful  home,  28x28. 


Design  No.  F17 
Iffc^OC'  SixRoomsand 

V  ern  Bungalow, 

Excellent  Interior.  Size,  39 
feet,  6  inches  by  27  feet. 


Design  No.  55 
A^^^  SixRoomsand 
?KI*j!^*^  bath, all  rooms 
v^^i^^i^  convenient  and 
roomy.  Size  22  ft.  by  31  ft. 


The  Chicago  House  Wrecking  Co.  would  not  dare  Ship 
you  a  carload  of  building  material,  valued  anywhere  from  $500 
to  $1,000  without  one  cent  down,  if  we  misrepresented  one 
single  item.  You  are  perfectly  safe,  we  take  all  the  risk. 

No  one  else  in  all  the  world  can  make  such  low  prices  on  new  Building  Material. 
Our  reputation  as  cash  buyers  places  at  our  command,  first— every  bargain  worth 
having.  We  are  satisfied  with  one  small  profit— let  the  in-between  profits  remain  in 
your  pocket— means  an  immense  saving— that  means  all  previous 

New  Building  Material  Prices  S-M-A-S-H-E-D 

Then,  when  our  expert  knowledge  of  what  to  buy  and  how  to  buy  at  the  right 
prices  is  combined  with  the  expert  knowledge  of  our  most  complete  Architectural 
Department,  the  result  is  practical,  modern,  beautiful  buildings,  constructed  absolutely 
without  waste— to  satisfy  all  tastes  and  all  pocketbooks. 

We  not  only  save  you  from  25%  to  50^  on  your  completed  building,  but  we  give 
you  all  the  assistance  you  need  for  its  proper  and  economical  construction,  free  of 
charge— Blue  Print  Plans,  prepared  by  expert  architects.  Specifications  and  Material 
Lists,  together  with  any  other  information  you  may  need. 

Compare  our  offers  and  you  will  be  satisfied  that  none  can  compete  with  our  price 
—and  none  can  equal  our  service. 

i|,$10,000  Mail  the  Coupon  Today  FREE 

™  ^       A  truly  wonderful  book  given  away  Free.  One  hundred  pages  of  modem,  up-to- 
date  designs.  Free  to  all  parts  of  the  United  States.  Other  points  upon  receipt  of  25c. 
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•  ^  •  mmm      tractive  Ex- 
ior-   l  ive  Closets,  Airy 
-icony.  Size  28  ft.  by  28  ft. 


V  Design  No.  S3. 

jM<k^\^/\  Seven  Rooms, 

r»  Living  and 

Main  Bedroom,  Modern  in 
every  respect.  Si2e  27  x  36  ft. 


Brings  Complete  $50  Set  Blue 
Prints  and  Specifications  for 
Any  of  These  Beautiful  Homes 

The  object  of  this  advertisement  is  not  to  sell  plans,  but  if  you  are  interested  in 
any  of  the  designs  shown  on  this  page,  we  will,  to  save  time,  send  a  complete  set 
of  Plans-  Specifications  and  full  descriptive  Material  List,  showing  sizes,  style,  qual- 
ity and  catalog  number  of  the  material  that  we  furnish.  The  best  part  of  it  is,  that 
the  entire  $2  will  be  credited  on  your  order,  or  if  plans  do  not  suit,  you  may  return 
them  and  all  but  50c  will  be  refunded.  In  addition,  we  will  also  name,  upon  request, 
delivered  prices  for  complete  Plumbing  Outfit  and  Heating  Plant  of  any  kind  and 
furnish  complete  specifications  free  of  charge. 

FREE  Price  Wrecking  Catalogs 

Send  for  our  Special  Building  Material  Catalog  No.  100,  Plumbing  Catalog  No.  133 
and  Heating  Catalog  No.  120  showing  a  complete  line  of  construction  of  house,  barn, 
or  any  other  building.  The  newest  and  latest  features  in  each  line  at  low  prices. 

Read  Our  Guarantee— It  Is  Your  Protection 

Our  guaranteed  proposition  to  you  is  to  furnish  the  material  as  specified  in  the 
Material  List  in  all  brand  new  stock,  of  the  grade,  sizes,  style,  quality  and  catalog 
number  mentioned,  and  in  quantities  sufficient  to  complete  the  design  strictly  accord- 
ing to  the  plans.  We  also  guarantee  prompt  shipment  of  order.  All  material  load- 
ed in  one  car  from  our  plant  here.     Our  Paid-Up  Capital  Stock,  $2,000,000 
Heating  Plants 
Write  for  our 
prices  on  our  com- 
plete  bathroom 
outfit.   We  guar- 
antee a  saving  of 
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Lake  Michigan  as  Highway  for  House-Moving 


T  AKE  Michigan  has  proved,  in  one 
'  instance  at  least,  an  economical 
highway  for  house  moving.  The 
owner  of  a  house  and  lot  at  Fifty- 
fourth  Street  and  Lake  Avenue,  Chi- 
cago, and  a  lot  at  Lake  Avenue  and 
Seventy-seventh  Street,  desired  to 
move  the  house  to  the  latter,  some 
three  miles  distant,  but  found  that  the 
moving  operation,  on  land,  would  cost 
much  more  than  the  structure  was 
worth.  Then,  convinced  that  he  had  a 
white  elephant  on  his  hands,  he  con- 
fided his  troubles  to  a  friend,  who  sar- 
castically remarked  that  he  had  better 


use  it  as  a  private  yacht,  and  this  gave 
him  the  idea  of  moving  the  house  by 
water.  •  Subsequently,  the  house,  which 
is  a  large  two-story  structure,  was 
moved  over  a  pontoon  bridge,  made 
necessary  by  the  shallowness  of  the 
water  along  the  shore,  and  rolled  onto 
two  scows,  which  were  towed  three 
miles  to  the  new  location. 

It  took  about  three  days  of  work  to 
get  the  house  onto  and  off  the  scows, 
although  the  lake  trip  was  accom- 
plished in  a  little  less  than  an  hour. 
The  cost  of  the  operation  was  less  than 
$1,000. 
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CHICAGO    SKYSCRAPER  HAS   RECESSED  FIRE  ESCAPE 


A  seemingly  practical  and  rather 
artistic  solution  of  the  fire-escape  prob- 


lem on  skyscrapers  has  been  devel- 
oped in  the  erection  of  a  new  depart- 
ment-store building  in  Chicago.  A 
fire  escape  of  skeleton  construction 
clinging  to  the  flat  face  of  a  tall  build- 
ing is  extremely  ugly  from  an  artistic 
viewpoint  under  any  condition,  but 
this  ugliness  has  in  this  instance  been 
minimized  by  recessing  the  wall  of  the 
building  where  the  fire  escape  is  lo- 
cated. As  a  result  the  fire  escape  does 
not  project  over  the  sidewalk. 


NEW  WIRELESS  CALLS  FOR 
AMERICAN  VESSELS 

New  wireless  call  letters,  conform- 
ing to  international  radio-telegraphic 
regulations,  have  been  issued  for  Amer- 
ican merchant  vessels  and  yachts  by 
the  Bureau  of  Navigation  of  the 
United  States  Department  of  Com- 
merce and  Labor,  and  are  now  effect- 
ive. 

In  view  of  the  recent  ratification  by 
the  Senate  of  the  Berlin  convention, 
the  Berne  bureau  has  consented  to  as- 
sign calls  to  American  ships  in  ad- 
vance of  the  London  radio-telegraphic 
conference. 

The  system  now  adopted  gives  a 
series  of  three  letters  for  each  call.  The 
letter  K,  as  the  first,  is  assigned  to 
American  vessels  on  the  Atlantic  Coast, 
and  W,  to  vessels  on  the  Pacific.  R 
remains  the  first  letter  in  all  calls  for 
American  revenue  cutters,  and  N,  for 
vessels  of  the  United  States  Navy.  The 
list  of  shore  stations  with  their  calls 
has  not  been  completed. 

The  letter  Y,  as  the  second  letter  in 
a  group,  is  reserved  for  yachts.  Hence, 
for  instance,  J.  Pierpont  Morgan's 
yacht,  the  ''Corsair,"  has  the  call  KYC, 
K  indicating  an  American  vessel  on 
the  Atlantic  Coast ;  Y,  a  yacht,  and  C, 
the  "Corsair." 


Recessed  Fire  Escape  on  the  Face  of  Skyscraper  Build- 
ing; an  Architectural  Idea  Which  Eliminates  Much 
of  the  Ugliness  of  Such  Escapes 


CBooks  for  the  blind  printed  in  Es- 
peranto with  raised  letters  are  in  large 
demand  in  Europe. 


LAUNCHING  JAPAN'S  GREATEST  BATTLESHIP 


Japan's  greatest  warship, 
the  battle-cruiser  "Kongo , " 
built  in  England,  was 
launched  recently  at  Bar- 
row. She  is  a  27,500-ton 
ship,  her  main  battery- 
consists  of  14-in.  guns,  and 
her  estimated  speed  will  be 
in  the  neighborhood  of  28 
knots  (32.24 miles  an  hour). 
Her  cost  was  $12,000,000. 

The  illustrations  show 
the  interesting  ceremony- 
attending  the  launching  of 
the  powerful  vessel.  A 
smaM  balloon  attached  to 
her  bows  contained  some 
pigeons  and  quantities  of 
confetti,  which  were 
released  as  she  shpped  into 
the  water.  This  is  a  time- 
honored  custom,  always 
observed  in  the  launching 
of  ships  in  Japan,  and  is 
considered  by  the  Japanese 
to  insure  good  luck  and 
peace. 
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MOTORLESS  MAN-FLIGHT  TESTS  IN  FRANCE 


The  first  of  two  interesting  French 
aviation  competitions,  involving  a  prize 
of  $2,000  for  the  first  accomplishment 


garded  it  from  a  jumping  rather  than 
a  flight  standpoint,  with  the  result  that 
the  machines  entered,  aptly  dubbed 
"A  V  i  e  1 1  e  s,"  by  the 
French  sporting  writers, 
were  ordinary  safety  bi- 
cycles provided  with  sus- 
taining and  controlling 
surfaces,  whereby  it  was 
hoped  that  after  a  hard 
run  on  the  ground  a  sud- 
den tilting  of  the  ma- 
chine would  cause  it  to 
leap  through  the  air  to 
at  least  the  specified  dis- 
tance. 

That  complete  failure 


The  Upper  Illustration  Shows  One  of  the 
Unsuccessful  "  Aviettes "  Leaving  a 
Jump-Off.  In  the  Other  may  be  Seen 
One  of  the  Machineis  Rearing  Like  a 
Fiery  Steed,  the  Rear  Wheel  Refusing 
to  Leave  the  Ground 

of  flight  by  human  energy 
alone,  without  a  motor,  has 
proved  a  distinct  disappoint- 
ment to  the  many  enthusi- 
asts who  expected  that  its 
comparatively    easy  terms 
would  have  been  readily  met. 
The  prize  was  for  a  flight  of 
10  meters  (32.8  feet),  which 
distance  was  selected  by  the 
donors  on  the  theory  that  it 
just  sufliciently  exceeded  the  world's- 
record  distance  for  a  running  broad 
jump,  to  demand  a  real  flight  to  ac- 
complish it.    Practically  all  of  the  com- 
petitors, however,  seem  to  have  re- 


M.  Moulin's  Flying  Bicycle"  in  an  Ineffectual  Attempt  to  Leave 
the  Ground.  The  Planes  of  This  Machine  are  Mounted  Excep- 
tionally Low.  No  Amount  of  "  Knee-Grease,"  would  Raise  the 
Machine  into  the  Air 

resulted  for  all  of  the  contestants  seems 
definitely  to  have  been  due  to  the  most 
crude  and  ignorant  construction.  For, 
though  most  aviation  engineers  are 
pro1)ably  skeptical  as  to  the  prospect 
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of  sustained  man-flight,  the  simple  con- 
ditions of  the  Peugeot  prize  should 
have  been  easily  met,  while,  according 
to  a  few  experts  of  high  standing,  it  is 
freely  prophesied  that,  with  the  fullest 
application  of  present  engineering 
knowledge,  and  with  suitable  refine- 
ment of  design,  the  prize  of  $20,000  of- 
fered for  the  first  flight  by  man  power 
from  Paris  to  Versailles,  will  be  won 
before  many  months  are  past. 

In  any  case,  it  is  certain  that  the 
road  to  success  in  this  interesting  field 
of  aerial  endeavor  must  lie  in  scientific 
reduction  of  the  forward  resistances, 
rather  than  in  any  hope  that  by  main 
force  alone  powerful  athletes  can  force 
present  types  of  structures  through  the 
air  at  sufficiently  great  speeds  to  cause 
them  to  lift. 

The  planes  of  some  of  the  machines, 
according  to  a  French  writer,  had  an 
angle  of  incidence  of  20  deg.,  other  ma- 
chines had  tractive  propellers  2.3  ft. 
in  diameter,  revolving  something  over 
a  foot  in  front  .of  the  operator,  and 
most  of  the  planes  were  flat,  all  of 
which,  in  his  judgment,  is  sufficient  to 
prove  that  the  competition  could  have 
no  real  interest,  or  any,  bearing  on  the 
solution  of  the  problem.   He  still  be- 


One  of  the  Motorless  Aeroplanes  Which  Failed  to  Fly 
the  32  Ft.  Necessary  to  Win  the  $2,000  Prize 


lieves  that  the  realization  of  motor- 
less  flight  simply  depends  on  the 
proper  construction  of  the  machine. 


LEAD  ROPE  AND  LEAD  WOOL 
FOR  CALKING 

An  improvement  in  the  handling  of 
lead  for  calking  and  repair  work,  has 
of  late  been  made  by  an  eastern  con- 


vogue    being  to 

melt  the  lead,  pour  it  into  the  joint, 
and  then  calk  or  hammer  the  lead  to 
expand  it.  Calking  was  necessary  be- 
cause the  heated  lead,  in  cooling,  con- 
tracts, leaving  a  space  between  lead 
and  hub,  which  can  only  be  closed  by 
expanding  the  lead. 

This  company  has  brought  out  lead 
wool  and  lead  rope,  a  spool  of  which 
is  herewith  illustrated.  Lead  rope  is 
made  of  specially  -refined  lead,  very 
finely  stranded,  each  strand  measuring 
.007  in.  and  the  rope  %  in.  in  diameter. 
When  hammered,  this  rope  becomes 
a  very  dense  mass,  and  no  skill  is  re- 
quired to  pack  it  into  joints  and  insure 
a  thoroughly  gas  or  water-proof  joint. 
It  is  used  cold,  each  length  of  rope 
being  calked  separately,  so  that  the  en- 
tire space  at  the  joint  is  filled  with 
lead.  The  advantages  of  using  lead  in 
this  form  are  that  a  good  joint  can  be 
easily  made  even  by  an  unskilled  work- 
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man;  that  the  danger  of  injuries  from 
melted  lead  is  eliminated,  and  that  the 
material  is  always  ready  for  instant 
use. 


NOVEL  DROP  GATES  FOR 
GARAGE  ENTRANCE 

A  garage  in  London,  Eng.,  has  a 
very  novel  and  effective  arrangement 
for  preventing  rash  driving  in  and  out 
of  its  building.  There  are  two  gates, 
marked  "in"  and  "out"  respectively, 
which  can  be  raised  and  lowered,  both 
being  normally  lowered.  Every  car 
wishing  to  enter  or  leave  the  garage 


altitudes.  The  preventive  treatment, 
which  was  described  together  with  the 
experiments  confirming  its  efficiency  at 
a  recent  session  of  the  French  Acad- 
emy of  Sciences,  consists  simply  in  the 
subcutaneous  injection  of  small  quan- 
tities of  pure  oxygen  gas,  the  effect  of 
which  is  claimed  to  persist  for  several 
days. 


Drop  Gates  at  the  Entrance  of  a  London  Garage,  Designed  to  Prevent 
Rash  Driving  In  and  Out 

is  thus  compelled  to  stop  until  the 
gate  is  raised,  which  enforces  careful 
driving  in  and  out,  as  well  as  enabling 
the  timekeeper  to  check  and  record  the 
movements  of  all  the  cars. 


STORING  OXYGEN  IN  AIRMEN 
BY  INJECTION 

Injecting  pure  oxygen  gas  into  the 
blood  of  airmen  and  mountain  climb- 
ers, as  an  auxiliary  supply  to  that  in- 
haled into  the  lungs,  is  a  remarkable 
means  proposed  for  the  prevention  of 
the  so-called  mountain  sickness,  which 
is  due  to  the  rarity  of  air  at  high 


THE  EMERGENCY  LIGHTING 
OF  THE  "MEGANTIC" 

The  White  Star  liner  "Megantic,"  a 
15,000-ton  ship  built  three  years  ago 
for  the  Montreal-Liverpool  route,  is 
provided  with  an  emer- 
gency electric-power  in- 
stallation which  is  much 
more  progressive  in  its 
development  than  that  on 
the  ill-fated  "Titanic."  A 
45-hp.  Diesel  marine  en- 
gine, direct  connected  to  a 
dynamo,  is  installed  on 
one  of  the  upper  decks, 
and  connected  by  separate 
circuit  with  the  wireless 
apparatus  and  with  elec- 
tric lamps  fixed  in  the 
main  passages,  saloons  and 
companionways,  and  also 
in  the  neighborhood  of  the 
lifeboats.  In  case  of  ser- 
ious disaster  a  supply  of 
electricity  would  be  avail- 
able right  up  to  the  last 
moment  when  the  upper 
deck  sinks  below  the  sea.  The  appa- 
ratus is  set  to  working  each  day  as 
darkness  approaches  and  continues 
until  daylight,  quite  irrespective  of 
the  fact  that  the  steam-driven  electri- 
cal dynamos  are  working.  This  is 
done  so  as  to  avoid  any  rush  or  hurry 
in  starting  up  the  plant  in  case  of  any- 
thing happening  in  the  night. 


CA  railroad  report  cites,  as  evidence  of 
the  need  of  a  practical  and  infallible 
automatic  stop  for  trains,  figures  show- 
ing that  171  persons  were  killed  and 
931  injured  last  year  because  engineers 
ran  past  danger  signals. 


A  SECOND  GENERATION 
IN  STEEL  BUILDINGS 

On  the  site  of  the  Rand,  McNally 
Building  in  Chicago,  the  first  steel 
skyscraper  ,  erected  by  Daniel  H. 
Burnham,  is  now  rising  the  twenty - 
one  story  Continental  Bank  Building, 
the  great  architects  final  idea 
planned  this  year  just  before  his 
death. 


Lower  Section  Shows  Part  of  Old  Building  Not  Yet  Demolished 
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FEARLESS   TESTING   OF   A   DYNAMITE  SUBSTITUTE 


Safety  Demonstration  in 
Which  the  Inventor  of 
an  Explosive  More  Pow- 
erful than  Dynamite  is 
Holding  a  Stick  of  His 
Explosive  in  a  Bonfire, 
While  the  Spectators 
Stand  Close  By 


tration  showing  the  inventor  of  the  ex- 
plosive holding-  the  end  of  it  in  a  bon- 
fire, does  not  lie,  however,  in  this  dem- 
onstration of  its  harmlessness,  but  in 
the  nonchalant  air  of  the  spectators  of 
the  test,  standing  but  a  few  feet  away. 


A  new  substitute  for  dynamite,  so 
safe  to  handle  that  it  may  be  shot  full 
of  holes,  burned  in  a  fire,  or  pounded 
with  a  hammer  without  danger,  is  be- 
ing introduced  into  this  country  by 
an  English  mining  engineer.  And  yet 
its  rending  power,  ounce  for  ounce,  is 
claimed  to  be  twice  that  of  dynamite, 
once  it  is  exploded,  which  is  possible 
only  with  a  percussion  cap. 

The  particular  interest  of  the  illus- 


AEROPLANE    ACTIVITY  IN 
THE  ARMY 

Despite  the  accident  which  caused 
the  deaths  of  Lieutenant  Hazlehurst 
and  Airman  Welsh,  one  of  the  Wright 
representatives  working  with  the  army 
airmen,  the  work  of  the  army  aerial 
corps  is  steadily  progressing.  Among 
the  new  departures  is  the  installation 
of  hydro-aeroplanes  at  the  College 
Park,  Md.,  school,  where  Capt.  Paul 
W.  Beck  and  Lieut.  Joseph  M.  Ken- 
nedy will  experiment  with  them. 

The  officers  who  have  been  training 
at  the  aviation  schools  at  Augusta,  Ga., 
and  College  Park  are  also  called  upon 
to  put  their  knowledge  of  flight  to  prac- 
tical use.  The  aeroplanes  will  be  used, 
in  conjunction  with  field  artillery,  to 
direct  from  aloft  the  fire  of  batteries 
from  which  the  targets  used  to  repre- 
sent an  enemy  cannot  be  seen. 
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APPARATUS  TO  DETECT  CHANGES  IN  FRUIT 


Automatic  Devices  for  Controlling  Temperatures  and 
Recording  Temperature  Differences 


Through  the  ingenuity  of  scientific 
men  in  the  Office  of  Experiment  Sta- 
tions of  the  Department  of  Agriculture, 
an  apparatus,  known  as  the  respira- 
tion calorimeter,  has  recently  been  in- 
vented to  aid  in  the  determination  of 
changes  which  take  place  in  unripe 
fruit  and  vegetables  after  they  have 
been  picked,  stored  and  transported. 

With  an  apparent  greed  to  obtain 
high  prices  for  their  products  in  the 
earliest  season,  orchardists  and  truck 
farmers  send  to  remote  markets  various 
kinds  of  unmatured  fruits  and  vege- 
tables. Necessarily  the  most  scientific 
methods  must  be  followed  in  the  stor- 
ing and  shipping  of  these  products  to 
provide  against  great  losses. 

The  respiration  calorimeter  is  quite 
similar  to  the  larger  calorimeter  which 
has  been  in  use  for  some  time,  and 
which  was  designed  for  the  study  of 
problems  as  to  the  relation  between  the 
use  man  makes  of  his  food  and  his  effi- 
ciency as  a  labor  producer. 


Exterior  of  the  Respira- 
tion Chamber, 
Hermetically 
Sealed  During 
Experiments 


View  Showing  Interior  of  Respiration  Calorimeter 

The  great  advancement  in  the  meth- 
ods of  storing  and  transportation  which 
now  put  the  summer  fruits  and  vege- 
tables within  the  reach  of  the  con- 
sumer at  all  seasons  of  the  year,  re- 
quires new  systems  of  growing  crops, 
and  very  different  methods  in  send- 
ing the  garden  and  orchard  produce 
great  distances  than  are  necessary  or 
profitable  for  produce  designed  for 
near-by  markets,  where  a  few  miles  and 
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a  few  hours  only  intervene,  between 
the  picking  and  the  final  selling. 

Such  few  experiments  as  have  been 
made  in  the  ripening  of  fruits  by  means 
of  the  calorimeter  have  been  suffi- 
ciently enlightening  to  warrant  an  ex- 
haustive and  elaborate  investigation, 
with  the  use  of  the  same  apparatus,  in 
order  to  acquire  better  knowledge  of 
the  ferments  which  follow  maturity, 
and  to  provide  against  the  subsequent 
losses.  Such  knowledge  would  be  of 
the  utmost  value  to  all  farmers,  or- 
chardists  and  truckers  who  store  and 
ship  fruit  and  vegetables  in  large 
quantities. 

While  this  calorimeter  is  designed 
especially  for  the  study  of  fruit  and 
vegetable  products,  it  has  been  so  con- 
structed that  the  respiration  chamber 
can  be  removed  and  another  substi- 
tuted for  it.  This  would  not  involve 
any  change  in  the  recording  and  con- 
trolling devices,  nor  in  other  accessory 
apparatus.  It  would  be  possible,  with 
minor  changes,  to  adapt  this  appar- 
atus to'  the  study  of  other  problems, 
such  as,  for  instance,  the  incubation  of 
eggs  and  the  changes  which  take  place 
in  curing  and  storing  meats  and  cheese. 

The  inner  or  respiration  chamber 
proper  of  the  calorimeter  consists  of 
a  double-walled,  air  and  heat-tight  cop- 
per box,  18  in.  by  18  in.  by  36  in.,  and 


will  accommodate  one  bunch  of  ba- 
nanas or  a  similar  quantity  of  fruit  or 
vegetables,  which  are  packed  in  the  ap- 
paratus in  the  same  manner  as  when 
shipped  to  market.  Surrounding  the 
respiration  chamber  and  separated 
from  it  by  an  air  space  is  a  thick  outer 
covering,  which  is  a  poor  conductor  of 
heat,  and  prevents  changes  of  tempera-' 
ture  in  the  surrounding  air  from  affect- 
ing the  temperature  in  the  chamber. 

To  make  it  air-tight  the  seams  in  the 
copper  walls  are  carefully  soldered, 
and  when  an  experiment  is  in  progress 
all  openings  into  the  chamber  are  her- 
metically sealed,  while  air  is  forced 
through  it  constantly.  The  outgoing 
air  is  purified  of  the  products  of  the 
respiration,  which  are  carbonic  acid 
and  water;  and  thus  there  is  a  conthiu- 
ous  circulation  and  purification  of  air 
throughout  any  experiment.  To  make 
the  apparatus  heat-tight,  provision  has 
been  made  by  which  the  two  walls  are 
kept  at  the  same  temperature. 

Three  windows  are  placed  in  the 
box-like  affair  near  the  top,  two  of 
which  are  on  opposite  sides,  thus  pro- 
viding a  view  of  the  cont'ents  of  the 
chamber,  which  is  lighted  with  a  small 
electric  light.  The  windows  are  her- 
metically closed  with  sealing  wax,  and 
may  easily  be  removed  when  samples 
are  to  be  examined. 


GETTING  LIGHT  FROM  AN 
AUTOMOBILE 


When  it  happens  that  a  man  finds 
himself  without  a  match  or  any  light- 


Lack  of  Matches  Need  Not  Prevent  Automobilists 
from  Lighting  Lamps 

ing  device  when  darkness  overtakes 
him  and  it  is  necessary  to  light  the 


lamps  on  the  car,  there  is  a  solution  to 
the  difficulty.  Disconnect  one  of  the 
spark  plugs  and  tie  a  piece  of  cotton 
waste  to  a  stick  with  a  piece  of  string. 
Cover  this  liberally  with  gasoline  and 
turn  the  starting  handle  slowly  until 
the  plug  sparks. 

CSillar,  a  hard  compact  clay,  is  the 
principal  building  material  in  the  vi- 
cinity of  Monterey,  Mexico,  the  clay 
being  cut  into  blocks,  in  much  the  same 
manner  as  ice  is  cut  from  lakes  and 
rivers  in  the  north,  and  buildings  con- 
structed of  these  blocks,  being  later 
plastered  inside  and  outside.  Sillar  is 
cheaper  than  adobe  mud  or  plaster  and 
consequently  more  generally  used. 


NEW  WIRELESS  INSTALLATIONS  FOR  AEROPLANES 


New  wireless  installations  for  aeroplanes,  one  American,  the  other  French,  are  shown  in  the  accompanying 
illustrations;  the  former,  an  arrangement  of  the  aerial,  is  shown  in  the  line  drawing,  while  the  three  other 
illustrations  show  the  French  installation  on  a  Savary  aeroplane,  and  officers  on  the  ground  in  wireless 
communication  with  it.  The  aerials  of  the  American  installation  are  rigged  from  the  tail  to  the  main 
planes  of  the  machine,  which  is  the  idea  of  Airman  McCurdy. 
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FINE-TEXTURE  PAPER  MADE 
FROM  GRAPEVINES 

Grapevines    have    been    found  to 
yield,  by  a  special  chemical  treatment 
and  the  usual  process  of  maceration,  a 
pulp  from  which  an 
excellent  quality 
of  paper  can  be  made. 

The  experiments 
leading  to  the  discov- 
ery were  made  at  a 
French  school,  which 
is  devoted  exclusively 
to  the  study  of  paper 
making,  and  it  is  said 
that  paper  made  from 
this  pulp  is  very 
beautiful,  has  nearly 
the  same  strength  as 
parchment,  and  in 
many  respects  resem- 
bles Japanese  paper. 
It  is  further  stated 
that  it  is  particularly 
adapted  for  litho- 
graphic, chromolitho- 
graphic,  halftone,  and 
other  styles  of  art 
printing  now  in  gen- 
eral use. 


View  of  the  Surface  of  the  New  $2,000,000 
Causeway 


GALVESTON'S  GREAT  CAUSE- 
WAY OPENED 

Galveston's  $2,000,000  causeway,  the 
third  of  the  three  great  works  of  pro- 
tective engineering  planned  to  fortify 
that  city  against  a 
repetition  of  the 
disaster  which  de- 
stroyed it  in  1900,  was 
recently  opened  to 
traffic.  Governor  Col- 
quitt of  Texas,  at  the 
wheel  of  an  automo- 
bile, headed  a  proces- 
sion of  more  than 
1,000  cars,  driving  his 
machine  through  a 
barrier  of  ribbons  and 
oleander  blossoms. 

The  causeway 
stretches  across  Gal- 
veston Bay  for  12,642 
ft.  Midway  between 
mainland  and  island, 
the  passage  of  ocean 
liners  is  permitted  by 
a  lift  bridge,  oper- 
ated by  electric  mo- 
tors, which  leaves  a 
clear  span  of  100  ft. 
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Mainland,  as  an  Additional  Protection  against  a  Repetition  of  the  Tidal-Wave  Disaster  of  Twelve  Years 
Traffic,  Electric   Railways   and   Steam  Railroads 


when  raised.  The  causeway  proper, 
which  is  the  filled  and  protected  road- 
way approaching  the  arch-bridge  por- 
tion from  both  the  island  and  main- 
land ends,  is  4,640  ft.  long  on  the  main- 
land side  and  5,530  ft.  on  the  island 
side.  The  arch-bridge  portion  is  2,472 
ft.  in  length  and  66  ft.  in  width,  while 
the  causeway  proper  is  110  ft.  wide. 

As  the  causeway  is  used  by  pedes- 
trians, vehicle  traffic,  electric  railways 
and  steam  railroads,  the  greatest  care 
has  to  be  exercised  in  the  installation 
of  interlocking  and  signal  systems. 
Where  the  highway  and  the  interurban 


electric  road  meet  on  the  bascule 
bridge  there  has  been  installed  an  in- 
terlocking system  device  with  gates, 
so  that  when  cars  are  crossing,  the 
highway  approaches  are  automatically 
closed,  and  vice  versa.  The  installation 
of  the  block-signal  system,  which  is 
said  to  be  the  most  complete  anywhere 
in  the  south,  cost  $80,000. 

The  causeway  contains  2,620  tons  of 
reinforced  metal,  625  tons  of  tie  rods, 
74,000  cu.  yd.  of  concrete,  806,600  cu. 
yd.  of  filling,  172,081  lin.  ft.  of  con- 
crete piling,  and  246,820  lin.  ft.  of  lum- 
ber piling. 


Great  Lift  Bridge  in  Causeway  to  Permit 
Ocean  Liners  to  Pass  Through 
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MAHARAJAH'S  VENTILATOR 
AN  AUTO  FEATURE 

New  features  in  motor-car  construc- 
tion would  hardly  be  looked  for  in  the 
remote  domain  of  the  Maharajah  of 
Rewah,  yet  in  the  accompanying  illus- 
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East  Indian  Potentate's  Device  to  Ventilate  His  Car 

tration  may  be  seen  the  electric  venti- 
lator fan  fitted  in  the  roof  of  the  Ma- 
harajah's new  38-hp.  car.  The  fan  is 
arranged  to  suck  air  in  through  the 
ventilation  louvers  and  propel  it  into 
the  car,  the  fan  being  controlled  by  a 
convenient  switch.  A  heavy,  basin- 
shaped  glass  disk  is  suspended  from 
the  roof  a  short  distance  below  the 
fan,  so  as  to  form  a  deflector  for  dis- 
tributing the  air  and  overcoming  the 
discomfort  of  a  direct  draft  from  the 
fan. 


AMERICAN  AIR  DEATH  RATE  IS 
THE  HIGHEST 

Twenty-five  per  cent  of  the  fatal 
aeroplane  accidents  are  due  to  the  lack 
of  ability  of  the  pilots  of  the  machines, 
in  the  opinion  of  Major  Roche  of  the 
French  Army  Aviation  Corps.  He 
classifies  the  causes  of  accidents  under 
seven  general  heads.  About  one-third 
of  the  accidents  he  finds  to  have  been 
caused  by  faulty  construction  of  the 
machines,  which  the  French  critic  di- 
vides under  two  heads.  Lack  of 
proper  rigidity  and  solidity  of  con- 
struction, he  believes,  causes  collapse 
of  about  20  per  cent  of  the  machines 
that  fall,  and  13  per  cent  break  be- 
cause of  radical  errors  of  construction. 
Acrobatic  displays  in  the  air  claim  6 


per  cent  of  the  victims,  he  states;  10 
to  12  per  cent  lose  their  lives  through 
unfavorable  conditions  of  the  atmos- 
phere; lack  of  presence  of  mind  causes 
6  per  cent,  and  13  per  cent  are  due  to 
improper  education  of  the  pilots,  while 
no  cause  is  ascribed  for  the  remaining 
5  per  cent  of  fatalities. 

The  experts  of  L'Aero,  the  French 
aviation  daily,  find  that  more  fatal  ac- 
cidents occur  in  the  United  States 
than  elsewhere,  in  proportion  to  the 
number  of  licensed  airmen.  In  France, 
where  there  are  some  600  licensed 
pilots,  there  have  been  27  fatal  acci- 
dents, or  4.5  per  cent  of  the  total  num- 
ber of  pilots  have  been  killed.  The 
table  prepared  by  L'Aero  of  the  four 
principal  countries  interested  in  avia- 
tion shows : 

Country  Licenses  Deaths  Percentage 

France            600  27  4.5 

Great  Britain        168  6  3.57 

Germany           133  13  9.77 

United  States         70  12  17.44 

Fourteen  deaths  have  been  added  to 
the  list  since  the  figures  given  by 
Major  Roche  and  L'Aero  were  com- 
piled. A  woman's  name  is  found  for 
the  first  time  on  the  American  record 
of  victims  of  aeroplane  accidents.  Miss 
Julia  Clark  was  fatally  injured  at  the 
State  Fair  Grounds,  Springfield,  111., 
June  17.  Miss  Clark  attempted  to 
make  a  circuit  of  the  field  where  an 
aviation  meet  was  in  progress  late  in 
the  evening.  Her  machine  caught  in 
a  tree  and  was  upset,  the  young 
woman  pilot  being  thrown  to  the 
ground  with  such  force  that  she 
died  within  a  few  minutes  after  the 
accident. 

Lieutenant  L.  W.  Hazlehurst  of  the 
U.  S.  Army  Aviation  Corps  and  A.  T. 
Welch,  one  of  the  Wright  experts, 
were  killed  by  the  fall  of  a  machine 
they  were  testing  at  College  Park, 
Md.,  June  11.  They  were  endeavoring 
to  make  a  climbing  test  with  a  new 
aeroplane  and  the  machine  collapsed 
while  they  were  100  ft.  in  the  air.  The 
necks  of  both  men  were  broken.  An- 
other American,  Victor  L.  Mason,  was 
killed  in  an  accident  at  Brooklands, 
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England 


when  an  English 


May  13, 

aviator,  E.  V.  Fisher,  also  met  his 
death.  Mr.  Mason  had  gone  aloft  as 
a  passenger  with  Mr.  Fisher  when  the 
machine  broke.  Ray  Wheeler,  an 
amateur  of  St.  Louis,  Mo.,  collided 
with  a  telegraph  pole  while  making  a 
flio^ht  at  Kinloch,  ^lo.,  and  was  killed 
by  the  resultant  fall.  In  France 
there  were  a  number  of  serious  ac- 
cidents. A  machine  capsized  when 
only  50  ft.  from  the  ground  at 
Juvisy,  June  1,  and  the  airman, 
Edouard  Roby,  was  instantly  killed. 
On  June  9,  M.  Kimmerling,  one  of 
the  best  known  pilots  in  France, 
was  killed  at  the  Mourmelon  field 
while  flying  with  a  passenger 
Tonnel,  who  also  lost  his  life.  The 
machine  collapsed  at  a  height  of  300 
ft.  Captain  Dubois  and  Lieutenant 
Albert  Peignan  were  the  victims  of 
a  collision  in  midair,  June  19.  The 
two  oflicers  were  flying  in  opposite 
directions,  making  a  circuit  of  the 
field,  at  Douai,  France.  Throus:h 
some  miscalculation  their  ma- 
chines collided  and  both  fell, 
being  instantly  killed.  In 
Germany,  Lieutenant  von 
Schlichting  was  killed  at 
the  Johannisthal  a  e  r  o- 
drome,  by  a  fall  of  about 
40  ft.,  May  26,  and  Herr 
Buchstaetler  and  Lieuten- 
ant Stille,  of  the  German  aviation 
corps,  met  their  death  in  an  accident 
at  Berlin,  June  1. 


RODIN'S  HEAD  OF  FRANCE 

The  head  of  the  bronze  statue  which 
rises  from  the  socle,  or  base,  of  the 
Champlain  Monument,  close  beside  the 
main  shaft,  the  gift  of  France  to 
America,  is  a  wonderful  example  of 
ure.  M.  Hano- 
minister  and 


modern  sculpt 
taux,  e  X  - 


SUBMERGED  PIT  FOR  COAL 

STORAGE 

An  electric  power  plant  in  Omaha, 
Neb.,  stores  its  emergency  supply  of 
coal  in  a  6,000-ton  submerged  pit  hav- 
ing several  interesting  features.  The 
pit  is  supported  by  piles  driven 
through  quicksand  to  rock,  a  rein- 
forced concrete  wall  was  erected  as  a 
fire  protection,  and  steel  rails  are  im- 
bedded in  the  concrete  floor  of  the  pit 
to-  protect  it  from  the  bite  of  the  grab 
bucket.  The  coal  is  stored  under  water 
to  prevent  the  possibility  of  spontan- 
eous combustion. 


France,  as  Conceived  by  the  Great  Sculptor  Rodin  for  the  Champlain 
Monument 

a  member  of  the  French  presentation 
committee,  said  of  the  statue  in  his 
speech  at  the  inauguration  of  the  mon- 
ument, that  ''with  its  face,  at  the  same 
time  smiling  and  grave ;  its  pure  and 
delicate  features ;  its  firm  expression, 
indicating  resolve  and  sincerity,  it  may 
well  be  said  to  represent  a  French 
Minerva.'' 


C German  theatrical  managers,  actors 
and  playwrights  are  taking  steps  to 
stop  the  onslaught  of  motion  pictures, 
which  have  practically  captured  the 
theatrical  business  in  Germany,  even 
the  Kaiser's  Imperial  Theater  having 
adopted  this  form  of  entertainment. 
The  theatrical  managers  think  the  pic- 
tures should  be  restricted  to  educa- 
tional and  scientific  subjects. 
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INTERESTING  ROOF-TREE 
GARDEN 

A  roof  garden,  probably  unique  in 
Chicago,  is  shown  in  the  accompany- 
ing illustration.     In  erecting  a  one- 


A  Structure  with  a  Very  Unusual  Roof  Tree,  Which 
Provides  an  Excellent  Roof  Garden 

Story  flat-topped  building  in  his  back 
yard,  the  owner  did  not  wish  to  de- 
stroy a  large  tree,  so  built  the  struc- 
ture around  it,  and  then  realized  that 
he  had  a  fine  roof  garden  for  the  en- 
joyment of  his  family  ^  and  friends 


BACTERIA   THAT   THRIVE  ON 
A  DIET  OF  IRON 

Professor  S.  N.  Vinogradskij  and  H. 
Molisch  have  announced,  in  Berlin, 
their  discovery  of  a  remarkable  species 
of  bacteria,  which  grows  only  in  solu- 
tions that  contain  carbonate  of  iron. 

Another  striking  faculty  of  these 
iron  germs,  is  that,  in  the  total  absence 
of  other  sources  of  carbon,  they  are 
capable  of  extracting  carbon  from  car- 
bonic acid. 

To  a  germ-nourishing  medium,  hold- 
ing inorganic  salts  in  solution,  iron  fil- 
ings were  added  and  carbonic-acid  gas 
supplied  to  the  extent  of  one  per  cent 
of  the  air  in  the  flask.  With  inorganic 
salts,  metallic  iron,  and  no  other  source 
of  carbon,  there  was  a  great  increase 
in  the  carbon  present  in  the  culture. 
Great  masses  of  the  iron  bacteria  were 
formed  by  growth  and  multiplication. 
The  microbes,  in  order  to  gain  one  part 
of  carbon,  produce  from  iron  carbonate 
no  less  than  seven  hundred  parts  of 
oxide  of  iron. 


THE    ILL-FATED  SUBMARINE 
"A  3"  AFTER  RAISING 

The  accompanying  illustration  of  the 
British  submarine  ''A  3"  shows  the 
little  vessel  soon  after  she  had  been 
raised.  The  damage  which  sent  her  to 
the  bottom  with  her  entire  crew  a  mo- 
ment after 


the  collision 
is  clearly 
shown,  the 
most  dam- 
age being 
near  the  base 
of  the  con- 
ning tower. 


M 


Wrecked   British  Submarine,  Showing 
Injuries  to  Conning  Tower 
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A  Motorboat  Being  Built  under  an  Awning  Rigged 
across  the  Clothesline  Posts  on  a  Roof 


BOAT-BUILDING  IN 
UNUSUAL  PLACES 

Passengers  on  Chicago  elevated  rail- 
ways now  and  then  catch  a  glimpse  of 
odd  shops  in  queer  places,  and  boat 
building  may  be  included  in  the  con- 
struction activities  thus  glanced.  In  the 
accompanying  illustrations  is  shown 
a  motorboat  while  being  built  on  a 
roof  at  the  back  of  an  apartment  house. 
It  is  a  20-ft.  boat  which  will  be  pro- 
vided with  a  6-hp.  engine.  On  com- 
pletion this  boat  was  swung  onto  a 
truck  in  the  alley  and  carted  to  the 
Lake  Michigan  shore  for  launching. 


ELECTRIC  REFRIGERATION 
FOR  THE  HOME 

The  conversion  of  the  ordinary  box 
refrigerator  into  an  artificially  cooled 
refrigerator  is  made  possible  by  the  in- 
stallation of  the  electric  refrigerat- 
ing and  ice-making  machine  shown 
mounted  on  the  top  of  a  house  refriger- 
ator in  the  accompanying  illustration. 

The  outfit  is  about  3  ft.  in  length,  2% 
ft.  in  height,  weighs,  complete,  150  lb., 
and  has  a  200-lb.  capacity.  The  operat- 
ing cost  is  said  not  to  exceed  10  cents 
per  day.  It  keeps  the  refrigerator  cool 
all  the  time ;  does  away  with  the  dirt 
and  slop  incident  to  the  use  of  ice; 
there  are  no  drip  pans  or  drain  pipes 
to  think  about,  and  the  interior  of  the 


The  Crew  of  the  Boat  Actively  at  Work  Close 
Beside  One  of  Chicago's  Elevated  Railways 

refrigerator  is  always  clean  and  sani- 
tary. The  moisture  in  the  air  inclosed 
in  the  refrigerator,  or  admitted  to  it 
upon  opening  the  doors,  is  precipitated 
upon  the  outside  of  the  brine  tank  in 
the  form  of  a  hard  white  frost. 

The  machine  is  operated  by  a  1/6-hp. 
motor,  the  refrigerator  is  connected 
with  the  water  supply  of  the  house,  and 
the   ammonia   need   not  be  renewed 


The  Electric  Ice-Making  and  Refrigerating  Machine 
Mounted  on  the  Top  of  the  Ordinary  House 
Refrigerator 
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oftener  than  once  in  six  months.  Any- 
one can  recharge  the  machine  with 
ammonia  by  attaching  a  new  filled 
drum,  which  is  furnished  in  exchange 
for  the  empty  drum  for  the  price  of  the 
ammonia,  which  is  about  50  cents. 


1  he  refrigeration  is  automatic.  A 
thermostat,  set  at  the  degree  of  tem- 
perature desired,  controls  the  electric 
current,  regulating  it  automatically 
when  the  temperature  varies  from  the 
desired  degree  of  refrigeration. 


RAISING 
MINK  FOR 
FUR 

The  raising  of 
wild  animals  for 
their  fur  is  a 
subject  of  such 
general  interest 
that  the  Bio- 
logical Survey  of 
the  Department 
of  Agriculture 
has  been  led  to 
conduct  experi- 
ments in  the 
breeding  of 
mink  at  the  Na- 
tional Zoological 
Park  in  Wash- 
ington.  The  survey  wishes  to  ascer- 
tain whether  rearing  the  animals  in 
captivity  can  be  made  commercially 


ANCHOR  MAST  FOR 
DIRIGIBLES 

One  of  the  most  ingenious  means 
yet  developed  for  anchoring  or  moor- 
ing dirigible  bal- 
loons is  shown 
in  the  accom- 
panying illustra- 
tion. It  is  one 
of  the  anchor  or 
mooring  masts 
for  army  dirigi- 
bles at  Alder- 
shot,  England, 
and  is  located 
near  the  hangar. 
At  the  top  of  the 
mast  is  a  pivot- 
a  1 1  y  mounted 
cone  into  which 
the  b  a  1 1  o  o  n's 
nose  fits. 


successful.  The  experiments  seek  to 
supply  facts  in  regard  to  their  hous- 
ing, feeding,  mating,  and  in  general  to 
determine  the  best  methods  of  caring 
for  the  animals.  Preliminary  hints 
on  mink  farming  can  now  be  obtained 
from  the  Department  of  Agriculture. 


GERMAN  ARTIFICIAL 
SANDSTONE 

An  artificial  sandstone,  said  to  be 
harder  than  the  natural,  and  particu- 
larly adapted  as  a  material  for  garden 
statues,  fountains,  grave  monuments, 
and  other  outside  sculptures,  is  being 
manufactured  by  a  concern  in  Ger- 
many. The  new  stone  is,  according  to 
**Die  Woche,"  absolutely  weather- 
resisting  as  well  as  considerably  harder 
than  natural  sandstone,  and  can  be 
worked  in  exactly  the  same  manner  as 
the  latter.  It  is  made  in  any  desired 
grain  or  texture,  and  can  be  colored, 
without  the  use  of  foreign  coloring 
substances,  into  a  perfect  imitation  of 
the  genuine  French  limestone. 

The  cost  of  the  artificial  sandstone  is 
said  to  be  about  half  that  of  the  natural. 


THE  HYDROELECTRIC  POWER 
FROM  VICTORIA  FALLS 

The  hydroelectric  power  company 
which  controls  most  of  the  power  de- 
rived from  the  Victoria  Falls,  of  the 
Zambesi  River,  Rhodesia,  Africa,  will, 
by  the  close  of  this  year,  be  operating 
four  power  stations  having  an  aggre- 
gate capacity  of  156,000  hp.  Addi- 
tional plants,  now  in  construction  by 
the  company,  will  increase  the  capac- 
ity to  232,000  hp.,  all  of  which  has 
already  been  contracted  for. 

The  available  water  power  at  the 
Victoria  Falls  is  far  greater  than  that 
of  Niagara. 
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BEARLIKE  SHEPHERD  DOGS 
OF  THE  PYRENEES 

It  has  already  been  noted  by  scien- 
tists that  certain  mountain  dogs  have 
shapes  and  assume  attributes  remind- 
ing of  a  bear's.  Among  these  dogs  the 
sheep  dog  of  the  Pyrenees  bears  a 
closer  resemblance  to  the  bear  than 
most  others.  Although  he  is  seldom 
over  20  in.  high,  his  bones  are  very 
massive  and  his  muscles  exceptionally 
developed.  His  fur  is  thick,  consist- 
ing of  long,  fine,  silky  hair,  either 
black,  dun-colored,  or  gray.  His  head 
is  large  and  the  nose  tapering,  the 
eyes  small  but  sharp  and  lustrous,  his 
ears  always  ''attentive."  The  toes 
and  the  base  of  the  feet  are  elongated 
and  flat.  The  tail  is  very  short,  or  even 
entirely  missing,  and  by  his  manner  of 


Dog  of  the  Pyrenees  Which  has  Developed  Many 
Bearlike  Features 


climbing  the  abrupt  mountain  slopes 
in  quest  of  some  strayed  member  of  his 
flock,  he  may  easily  be  mistaken  for  a 
young  bear. 


NAVY'S    GREAT    DRYDOCK    AT    LAST  COMPLETED 


The  great  drydock  at  the  Brooklyn 
Navy  Yard,  the  first  appropriation  for 
which  was  made  in  1900,  has  at  last 
been  completed,  after  having  been 
twice  given  up  by  contractors,  and 
was  used  for  the 
first  time  in  dock- 
i  n  g  the  super- 


the  surface  so  extensively  underlaid 
with  quicksand,  that  the  task  proved  a 
very  diflicult  engineering  work.  The 
first  contractor  encountered  shifting 
sands  and  abandoned  the  work  in  1908. 
In  the  same  year 
a  new  contract  was 
let,  but  the  sec- 
o  n  d  contractor 
was  confronted 
with  the  same 
d  i  f  f  i  c  u 
ties,  and  in 
1909  the  work 
was  practi- 

6AND 


The  Navy's  Great  Drydock  at  the  Brooklyn  Navy  Yard  is  Supported  by  Massive  Concrete  Piers  Extending 
Down  through  Quicksand  to  Bed  Rock.   Length  of  Dock,  726  Ft. ;  Width,  110  Ft. 
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cally  abandoned  the  second  time.  In 
October,  1909,  the  contract  was 
awarded  the  third  and  last  time, 
the  contracting  concern  pushing  it 
through  to  a  successful  completion. 

The  drydock  as  now  completed 
is  adequate  for  the  docking  of  the 
largest  battleships  America  is  likely  to 
construct  for  many  years.  The  -first 
contract  called  for  a  dock  554  ft.  in 
length,  capable  of  taking  a  ship  506  ft. 
long  and  91  ft.  beam.  At  the  time  of 
the  second  contract  the  size  was  in- 
creased to  620  ft.  in  over-all  length, 
and  the  final  contract  was  for  a  dock 
726  ft.  in  length,  with  a  width  of  110  ft. 


The  plan  of  construction  which 
proved  successful  was  novel  and  some- 
what radical  for  drydock  construction. 
It  consisted  of  sinking  the  outer  wall 
of  the  dock  to  bedrock,  or,  where  bed- 
rock could  not  be  reached  by  the  pneu- 
matic method,  to  the  hardpan  and 
boulders,  and  to  carry  the  floor,  which 
is  8  ft.  thick,  upon  lines  of  massive 
piers,  also  sunk  to  bedrock.  The 
outer  wall  was  sunk  in  caissons,  each 
36  ft.  long  by  5  ft.  wide.  The  floor- 
supporting  piers,  which  are  7  ft. 
square,  flaring  out  toward  the  base, 
which  is  11  ft.  square,  were  sunk  in 
three  rows. 


AN  ENGLISH  MOTORCYCLE 
FIRE  TRUCK 

A  motorcycle  fire  truck,  exception- 
ally complete  in  its  equipment,  is  used 
at  the  Beckenham  fire  station,  London, 
for  emergency  work.     The  machine, 


Motorcycle  Fire  Truck  Equipped  with  Chemical,  Hose,  Scaling  Ladders 
First-Aid-to-the-Injured,  Etc. 


which  is  three-wheeled,  has  two  seats, 
one  for  the  driver  and  the  other  for 
the  fireman ;  a  fire  extinguisher  and 
hose,  scaling  ladders,  and  a  "first-aid'' 
equipment.  The  outfit  can  travel  at  a 
speed  of  40  miles  an  hour,  and  has 
proved  its  practicability  in  rendering 
service  before  the  arrival  of  the  main 
fire-fighting  apparatus. 


CThe  British  post  office  has  adopted 
the  night-lettergram  service  for  tele- 
graph lines  in  the  British  Isles. 


POWER     PLANT  SUPPORTS 
LAKE  PLEASURE  RESORT 

Creating  an  artificial  lake  to  provide 
a  pleasure  resort  for  the  public,  and 
paying  for  it  by  selling  the  electric 
power  which  will  be  developed,  is  the 
project  now  being 
carried  out  by  the  city 
of  Austin,  Texas.  Con- 
struction is  in  progress 
on  a  reinforced  con- 
crete dam  across  the 
Colorado  River  at  a 
point  just  outside  the 
city  limits,  which  will 
form  a  large  artificial 
lake  and  provide  a 
storage  supply  of 
water  for  generating  a 
minimum  of  6,000-hp. 
The  dam  will  replace  a 
similar  structure  that 
about  14  years  ago  and 
destroyed  by  a  flood  in 
new  dam  will  be  -5  ft. 
the  old  and  of  a  stronger 
type  of  construction.  It  will  be  1,100 
ft.  long  and  back  the  water  through  a 
chain  of  picturesque  hills  for  a  dis- 
tance of  about  30  miles.  This  body  of 
water  will  have  an  average  width  of 
about  1,500  ft.,  and  a  mean  depth  of 
about  40  ft. 

While  it  is  expected  that  this  hydro- 
electric enterprise  will  be  of  much 
benefit  to  the  people  of  Austin  by  pro- 


was  erected 
which  was 
1900.  The 
higher  than 
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viding  cheap  light  and  power,  the 
primary  incentive  that  brought  about 
the  arrangements  for  the  construction 
of  the  dam  was  to  establish  a  pleasure 
resort.  The  cost  of  the  dam  and 
power  plant  will  amount  to  $1,720,000, 
w^hich  sum  the  city  has  undertaken  to 
pay,  in  semiannual  installments,  cov- 
ering a  period  of  25  years,  out  of  the 
revenue  expected  to  be  derived  from 
the  water  and  light  plants,  without 
having  to  resort  to  any  bond  issue. 


THE  FIRST  HYDRO- 
MONOPLANE 

The  Xieuport  hydro-monoplane, 
which  underwent  recent  tests  in  France 
under  the  direction  of  Lieutenant  De- 
lage,  is  the  first  monoplane  equipped 
for  landing  on  and  rising  from  the 
water.  It  will  probably  be  one  of  the 
hydro-aeroplane  types  adopted  by  the 
French  navy.  The  floats  are  of  a  novel 
design,  not  at  all  like  the  pontoons 
used  on  biplanes  in  America  and  in 
England.  The  two  forward  floats  have 
hydroplane-type  bottoms,  and  small 
wooden  wings  or  planes  extending  out 


The  Tail  of  the  Nieuport  Monoplane  with  Its 
Elongated  Egg-Shaped  Support 

like  the  fins  at  the  back  of  a  fish's  head. 
The  tail  portion  of  the  monoplane  is 
supported  on  the  water  by  an  elongated 
egg-shaped  float. 


CThe  final  stone  has  recently  been  laid 
in  the  system  of  breakwaters  in  the 
harbor  of  Colombo,  Ceylon,  complet- 
ing a  work  commenced  in  1875,  which 
cost  $15,000,000,  incloses  one  square 
mile  of  water,  and  gives  Colombo  one 
of  the  largest  artificial  harbors  in  the 
world. 


Front  View,  Showing  the  Supporting  Floats  of  the  First  Hydro-Monoplane 
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ARTISTIC  TRELLIS-WORK 
SUN  ROOM 

In  the  New  York  City  residence  of 
Mrs.  E.  H.  Harriman  is  an  exception- 
ally artistic  sun  room,  done  completely 
in  trellis  work  of  pleasing  design.  The 


metal-work  globes  containing  the  elec- 
tric lamps,  the  sculptured  fireplace,  and 
the  wicker  furniture  give  the  whole  a 
very  delightful  efifect. 


NEW  YORK'S  WATER  SUPPLY 
STERILIZED  WITH  LIME 

The  sterilization  of  New  York's  wa- 
ter supply  with  hypochlorite  of  lime 
is,  according  to  the  Engineering  Rec- 
ord, undertaken  on  a  larger  scale  than 
ever  before  attempted.  The  plant  at 
Dunwoodie  will  tap  both  the  old  and 
the  new  Croton  aqueducts  and  apply  a 
solution  of  the  chemical  to  the  water 
delivered  each  day  to  the  Boroughs  of 
Manhattan  and  Bronx.  The  daily  flow 
thus  sterilized  may  reach  a  maximum 
of  380,000,000  gallons. 

This  arrangement  for  sterilization  is, 
of  course,  but  temporary,  pending  the 
erection  of  a  permanent  filtration  plant, 
for  which  plans  are  now  in  course  of 
preparation. 


MONSTER    TUNNEL  PROJECT 
FOR  CENTRAL  GERMANY 

A  railroad  tunnel,  from  15  to  19  miles 
in  length,  in  the  very  heart  of  Germany 
has  recently  been  proposed  by  the 
Braunschweig  Commerce  association. 

The  Harz  Mountains  form 
an  obstacle  in  the  way  of 
rapid  transit  between 
points  in  northern  and 
southern  Germany,  and  as 
an  ordinary  road  over  the 
mountains  would  present 
very  considerable  technical 
difficulties,  a  tunnel  is 
judged  much  more  feas- 
ible, and  the  cost  is  esti- 
mated at  the  comparatively 
reasonable  sum  of  $6,000,- 
000.  An  express  train 
would  be  able  to  run 
through  the  tunnel  in  less 
than  an  hour  and  the  gain 
in  time  for  freight  traffic 
would  be  of  great  value. 

Beside  these  direct  ad- 
vantages, the  surveyors  of 
the  projected  tunnel  are 
convinced  that  water  courses  will  be 
met  with  during  the  tunneling  which 
could  be  used  for  power  purposes,  and 
that  many  valuable  ore  deposits  will  be 
discovered,  the  Harz  Mountains  being 
one  of  Germany's  richest  ore-bearing 
regions.  Silver,  iron,  lead,  copper, 
zinc,  etc.,  are  mined  at  various  points, 
and  marble,  alabaster  and  granite 
quarried. 


GERMAN  AIR-CRAFT 
INSURANCE 

The  several  German  life  and  accident 
insurance  companies,  which  have  been 
underwriting  aerial  risks  during  the 
past  few  years,  are  all  at  present  re- 
stricting their  operations,  the  expe- 
rience up  to  date  having  proved  dis- 
couraging. Rates  of  insurance  against 
liability  for  damages,  arising  from  in- 
jury to  persons  and  property  inflicted 
during  flights,  have  been  made  almost 
prohibitive ;  insurance  of  aeroplane 
operators  against  death  seems  to  have 


Courtesy  International  Studio 
The  Exceptionally  Artistic  Trellis-Work  Sun  Room  in  the  New  York  . 
City  Residence  of  Mrs.  E.  H.  Harriman 
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been  abandoned  altogether;  the  rates 
for  insurance  of  balloonists  have  been 
recently  increased,  and  at  present  the 
number  of  policies  of  any  kind  in  this 
class  is  exceptionally  small. 

A  Swiss  insurance  company  doing 
business  in  Germany,  which  wrote 
about  100  policies  during  the  two  years 
it  experimented  in  the  field,  has  now 
abandoned  all  classes  of  aerial  insur- 
ance. Its  original  rate  against  death 
was  $110  per  year  for  a  $2,380  policy, 
and  for  an  accident  insurance  giving  a 
daily  indemnity  of  $2.40  during  inva- 
lidity the  same  premium  was  exacted. 


METAL   "GOOSE-NECK"  TUBES 
OF  GREAT  ELASTICITY 

A  Polish  engineer,  M.  Maciejewski, 
has  recently  constructed  a  machine 
for  producing  flexible  metal  tubes  or 
pipe,  by  means  of  parallel  corrugations 
in  the  metal,  for  use  as  conduits  of 
various  kinds,  and  in  fire-tube  boilers. 
The  tubes  are  so  flexible  that  they  can 
be  easily  bent  into  elbow  or  goose- 
neck shape,  as  shown  by  the  illustra- 
tion, from  which  the  size  of  the  tubes 
may  be  j'udged. 

These  tubes  will  effectively  with- 
stand internal  shocks,  such  as  water 
hammer,  and  the  like,  and  their  longi- 
tudinal elasticity  naturally  eliminates 
the  necessity  of  expansion  joints.  It 


Polish  Invention  of  Tubes  Which  may  be  Bent  into 
Goose-Neck  Shapes 


is  claimed  that  a  fire-tube  boiler  in 
which  these  tubes  are  used  will  cost 
considerably  less  than  if  built  in  the 
ordinary  manner. 


TO  ELIMINATE  THE  POSTAGE 
STAMP 


A  little  machine  has  been  invented 
by  a  Los  Angeles  inventor  which  is  in- 
tended to  eliminate  the  postage  stamp, 


with  the  bother  of  licking  the  little 
labels  or  messing  with  a  damp  sponge. 
It  should  be  of  considerable  value  to 
the  business  man  who  sends  out  a 
large  mail,  and  in  the  case  of  mail-or- 
der firms  should  effect  a  saving  in  time 
and  energy  on  the  part  of  clerks. 

The  device  makes  an  imprint  sim- 
ilar to  the  ''postage  paid"  permits 
printed  on  envelopes,  which  have  al- 
ready proven  their  value  and  are  in 
constantly  increasing  use.  The  differ- 
ence is  that  this  device  can  be  operated 
in  the  oflice  and  imprinted  on  any  en- 
velope and  used  from  day  to  day  as 
required.  It  is  locked  after  being  set 
for  a  certain  number  of  imprints  and 
can  be  adjusted  up  to  10,000.  When 
the  given  number  of  imprints  has  been 
stamped,  no  more  impressions  can  be 
made  until  the  case  is  opened  and  the 
machine  reset.  It  is  proposed  by  the 
inventor  to  have  the  Post  Oflice  De- 
partment authorize  its  use,  and  in  that 
event  the  business  man  will  secure  a 
machine  with  any  desired  number  of 
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imprints,  paying  for  them  as  if  they 
were  so  many  stamps.  Any  denomina- 
tion can  be  imprinted  of  course.  In 
case  the  two-cent  imprint  is  in  use  in 


a  given  machine,  overweight  letters 
can  be  stamped  with  two  or  more  im- 
pressions to  make  up  the  desired 
amount  of  postage. 


THE  FIRST  GREAT  TURBINE  BECOMES  A  MONUMENT 


The  first  great  steam  turbine,  with 
its  original  stairways  and  galleries, 
now  stands  in  the  middle  of  a  grass 


plot  in  front  of  the  turbine  department 
of  the  General  Electric  Company's 
plant  at  Schenectady,  N.  Y.,  as  a 
monument  to  the  development  of 
the  turbine.  The  machine  is  one  of 
the  three  5,000-kilowatt  turbine  units 
contracted  for  in  1901,  and  installed 
in  the  Fisk  Street  station  of  the 
Commonwealth  Edison  Company  of 
Chicago,  in  1903.  Previous  to  the 
placing  of  the  contract  for  these 
units  there  was  not  a  generating  tur- 
bine in  the  world  of  larger  capacity 
than  1,000  kilowatts,  and  no  com- 
mercial Curtis  turbines  had  been 
built. 

The  ''monument"  was  used  in  con- 
tinuous service  from  1903  until  May, 
1909,  when  it  was  replaced  by 
a  new  and  larger  turbine,  which 
now  operates  in  the  same  space 
occupied    by   its  predecessor, 
and  which,  from  the  same  bat- 
tery of  boilers  originally  de- 
signed  to  provide  power  for 
generating  5,000  kilowatts,  de- 
livers 14,000  kilowatts  for 
considerable  periods  of 
time. 

The  monument  commem- 
orates  the   great    step  in 
?    engineering    which  was 
1   marked  by  its  installation 
as  a  power  unit  in  1903. 


CSteel  trolley  wire  is  a  re- 

The   First  Great  Turbine;  Erected  in  Front  of  the  General  Electric    CCUt    produCt    of    the  wirC 
Company's    Schenectady    Plant  to    Commemorate   the   Progress    in        ^  „  n  f t-^t-o 
Turbine  Development  llianUlaCtUrcrS. 


ELECTRICITY  IN  A   LOS  ANGELES  FESTIVAL 

To  the  wonderful  pageants  of  the  Angeles,  an  event  that  takes  place"  in 

carnival  at  Nice,  the  Mardi  Gras  of  the  middle  of  May,  when  Southern 

New  Orleans,  and  the  Midwinter  Rose  California  is  at  its  best.   This  year  the 

Tournament   of   Pasadena,   must   be  Fiesta  was  observed  with  unusual  dis- 

added  the  Fiesta  de  los  Flores  of  Los  play,  as  it  took  place  during  the  na- 
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tional  conclave  of  the  Shriners,  and  a 
whole  week  of  festivity  caused  the  reg- 
ular business  of  the  city  to  be  sus- 
pended. 

The  finest  feature  of  the  Fiesta  was 
due  to  electricity,  for  it  was  conceded 
that  the  electrical  night  parades  were 
the  most  striking  part  of  the  en- 
tertainment. Fifteen  floats,  costing 
$1,000  each,  and  carrying  thousands  of 
incandescent  lights,  were  sent  through 
the  streets  for  three  successive  even- 
ings. These  floats  were  built  upon 
trolley  flatcars  and  were  sent  along 
the  street-railway  tracks  the  same  as 
street  cars,  receiving  power  and  light 
from  the  overhead  wires,  and  dispens- 
ing with  the  horses  that  add  nothing 
to  the  beauty  of  a  pageant.  The 
most  weird  and  wonderful  designs 
were  chosen  for  subjects,  such  as  the 
''Love  Bug,"  ''Giant  Grasshopper," 
"  Flying  Fish,"  "  Monoplane  "  and 
"Honey  Bee."  The  "American  Eagle" 
was  one  of  the  finest  and  most  spectac- 
ular, with  the  huge  golden  bird 
mounted  upon  a  red,  white  and  blue 
shield,  all  the  colors  being  masses  of 
light. 

By  means  of  flashers,  the  light  was 
sent  in  waves  through  the  designs  of 
some  floats,  such  as  the  rocket,  which 
gave  the  efifect  of  bursting  fireworks. 
Other  floats  had  mechanical  devices 
which  moved  the  various  parts ;  thus 
the  fish  appeared  to  be  swimming, 
while  the  stork  "rubbered"  at  the 
crowds  on  both  sides  of  the  street,  and 
stretched  its  neck.    Of  course,  pretty 


"American   Eagle,"   Electric  Float  in    Los  Angeles 
Fiesta,  the  Eagle  Standing  on  an  American  Shield 

girls  were  in  evidence  upon  the  floats, 
and  their  charms  afforded  the  only  se- 
rious rival  to  the  beauty  of  the  elec- 
tric display. 


The  "  Love  Bug,"  One  of  the  Floats  in  the  Los  Angeles  Fiesta  Which 
Obtained  Weird  Effect  by  Flashing  Lights 


BLASTING  RAIN  CLOUDS  WITH 
DYNAMITE 

Sections  of  Texas  which  have  been 
handicapped  by  drought  have  turned 
to  the  ancient  scheme  of  using  high 
explosives  to  blast  moisture  from  the 
clouds  and  give  dying  crops  relief 
from  the  burning  sun.  For  weeks  a 
large  part  of  the  great  state  was 
totally  without  rain.  A  northern 
manufacturer  who  has  a  large  estate 
in  one  section  of  the  state,  when 
threatened  with  loss  of 
his  crops,  bought  $1,000 
worth  of  dynamite  and 
sent  up  bombs  filled  with 
it.  Copious  rain  followed. 
The  apparent  success  that 
attended  these  e  fif  o  r  t  s 
aroused  the  people  of 
other  sections.  The  resi- 
dents of  AVichita  Falls 
made  up  a  purse  and  pur- 
chased some  6,000  lb.  of 
explosive.  Wichita  Falls 
was  about  to  go  bankrupt 
because  of  the  lack  of  rain, 
and    water    was  needed 
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forthwith.  The  dynamite  was  ex- 
ploded in  large  charges,  but  no  rain 
came.  When  the  last  of  it  had  gone 
without  result  and  the  people  were 
wondering  what  to  do  next,  telegrams 
began  to  arrive  from  surrounding 
sections  thanking  the  Wichita  Falls 
people  for  their  kindness,  as  rain  in 
large  quantities  had  fallen  in  many 
places,  though  not  a  drop  had  laid  the 
dust  in  the  vicinity  of  the  town  where 
the  work  to  get  it  was  performed. 
The  Texas  people  have  great  faith  in 
dynamite,  however,  and  several  com- 
munities have  already  subscribed  to 
funds  with  which  to  purchase  it  and 
try  to  blow  a  few  drops  of  rain  out  of 
the  otherwise  clear  sky. 


SHOOTING  BUTTERFLIES 
WITH  ARROWS 

The  great  butterfly  "troides  chi- 
mera," which  often  has  a  wing  spread 
of  5  or  6  in.,  is  hunted  by  the  natives  of 


Courtesy  Illustrated  London  News 

Shooting  Great  Butterflies  with  Arrows 
in  New  Guinea 


New  Guinea  with  bow  and  arrows. 
The  arrows,  which  the  natives  also  use 
for  killing  small  birds,  are  four- 
pronged. 


CIt  is  estimated  that  the  Mississippi 
River  has  added  1,200  square  miles  of 
area  to  the  continent  of  North  Amer- 
ica by  the  deposits  it  has  made  in  the 
Gulf  of  Mexico. 


WAVE-ACTION  PRESSURES 
ON  BREAKWATERS 

It  is  a  well-known  fact  that  the  im- 
pact of  a  wave  on  the  face  or  top  of  a 
iDreakwater  formed  of  blocks  of  ma- 
sonry or  concrete  may  cause  such  a 
block  to  become  loosened  from  its 
seat  and  move  in  the  opposite  direc- 
tion to  that  of  impact,  even  to  the  ex- 
tent of  being  actually  pushed  out  of 
its  position,  although  it  may  weigh 
several  tons  besides  carrying  the 
weight  of  adjoining  blocks,  states  the 
London  Times. 

This  effect  may  be  explained  either 
by  assuming  that  wave  pressure  on 
the  face  of  the  breakwater  at  the  in- 
stant of  impact  is  transmitted,  as  in 
the  hydraulic  press,  to  every  portion  of 
the  interior,  thus  giving  rise  to  an  ex- 
cess outward  pressure  at  those  por- 
tions of  the  face  over  which  the  wave 
is  not  at  the  instant  breaking;  or  by 
the  compression  of  air  which  is  en- 
trapped in  the  open  joints,  such  a  com- 
pression causing  an  internal  pressure, 
which  is  maintained  for  a  short  period 
of  time  after  the  recession  of  the  wave 
has  relieved  the  pressure  on  the  face. 

Experiments  carried  on  at  Univer- 
sity College,  Dundee,  indicate  that,  as- 
suming a  maximum  velocity  of  wave 
impact  of  80  ft.  per  second,  the  maxi- 
mum internal  pressure  to  be  antici- 
pated through  hydrostatic  transmis- 
sion of  the  impact  is  about  2.9  tons  per 
square  foot,  while,  in  the  case  of  air 
compression,  the  pressure  may  reach 
about  6  tons  per  square  foot.  The  ex- 
periments  also  show  that,  in  circum- 
stances favoring  such  an  effect,  the  im- 
pact  of  the  wave  on  an  open  joint 
gives  rise  to  a  water-hammer  action, 
far  more  violent  than  either  internal 
water  pressure  or  air  pressure,  and 
the  force  of  which  may  amount  to 
some  40  tons  to  the  square  foot. 

It  is  suggested  that  a  free  outlet  by 
means  of  a  series  of  drains  or  weep 
holes,  opening  out  on  the  sheltered 
face  of  the  breakwater,  be  provided  for 
the  water  that  may  percolate  to  the  in- 
terior of  such  a  structure,  in  order  to 
relieve  such  strains. 


I 


THE  SPIRIT        THE  MODERN  WONDERS 

MAN'S  THOUGHT  APPLIED  TO 
THE  SERVICE  OF  MANKIND 


I 


"To  the  Ancients,  a  wonder  had  to 
be  fashioned  with  the  strong  arn^; 
its  virtues  were  chiefly  those  of 
size  and  strength.  The  Modern 
Wonders  find  their  inspiration  in 
the  service  of  human  life — every 
human  life — and  their  conception 
in  minds,  not  in  muscle." 
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EDITOR'S  NOTE 


n^HE  Editor  of  Popular  Mechanics  Magazine  invited  nearly  one 
-■-  thousand  scientists,  representing  every  European  and  American 
school  of  advanced  thought,  to  participate  by  ballot  in  the  selection  of 
seven  wonders  of  the  modern  world.  A  ballot  was  prepared  containing 
56  subjects  of  scientific  and  mechanical  achievement.  There  were 
blank  spaces  for  the  Insertion  of  any  other  subject  the  voter  might 
desire.  Each  of  the  eminent  men  to  whom  the  ballots  were  sent  was 
requested  to  indicate  the  seven  that  appeared  to  him  to  be  the  most 
wonderful.  He  was  under  no  obligation  to  accept  any  of  those  on  the 
list.  He  was  assured  that  his  name  would  not  be  used  in  connection 
with  the  publication  of  the  result,  which,  of  course,  precludes  the  printing 
of  the  list  herewith. 

The  American  scientists  were  selected  after  consultation  with  the 
Secretary  of  the  American  Academy  of  Sciences,  Dr.  L.  0.  Howard 
of  Washington,  D.  C. ;  the  European  authorities  consulted  were  mem- 
bers, either  of  the  Royal  Society  of  London,  the  French  Academy  of 
Science,  or  the  faculties  of  the  great  German  universities.  The  response 
received  was  cordial.  About  70  per  cent  of  the  ballots  sent  out  were 
marked  and  returned.  These  came  from  the  most  distinguished  men  of  the 
entire  group,  the  names  of  many  of  whom  are  household  words  throughout 
the  civilized  world.  Several  eminent  men  hesitated  to  select  seven 
individual  forms  of  progress  as  the  most  wonderful,  and  a  number  of  letters 
were  received  commending theenterprise, but  declining  to  put  their  writers 
on  record  for  the  reason  that  any  titles  selected  would  be,  to  their  minds, 
in  many  instances  results  of  some  general  element  of  modern  progress, 
such  as  electrical  development,  chemical  research  or  civil  engineering, 
and  not,  therefore,  entitled  to  place  as  separate  wonders.  A  class  of 
50  professors,  instructors  and  advanced  students  of  the  department  of 
chemistry  of  Cornell  University,  by  a  supplementary  ballot,  selected  a 
list  of  seven  things,  five  of  which  are^o  be  found  on  the  list  which  repre- 
sents the  consensus  of  opinion  of  the  entire  voting.  Only  one  ballot,  the 
last  to  be  received,  which  bore  the  name  of  one  of  the  most  distinguished 
authorities  on  chemistry  of  Munich,  Germany,  was  checked  for  the 
seven  titles  the  total  vote  showed  to  have  been  selected.  Six  ballots, 
one  from  India,  two  from  France,  two  from  Germany  and  one  from  the 
United  States,  showed  the  selection  of  six  of  the  final  seven.  The 
international  character  of  the  poll  and  the  wide  diversity  of  opinion  of  the 
men  chosen  to  participate  in  it  resulted  in  some  remarkable  answers, 
and  in  a  scattering  of  votes  over  a  wide  range  of  human  achievement, 
so  that  the  subject  which  received  the  largest  number  of  votes  was 
selected  by  a  little  more  than  35  per  cent  of  the  scientists  voting  and  the 
seventh  on  the  final  list  by  but' a  trifle  more  than  17  per  cent.  The  final 
analysis  of  the  poll  shows  the  ten  subjects  highest  on  the  list  were : 


Wirelfess  Telegraphy 

244 

Spectrum  Analysis 

126 

Telephone 

185 

X-Ray 

111 

Aeroplane 

167 

Panama  Canal 

100 

Radium 

165 

Anesthesia 

94 

Antiseptics  and  Antitoxins 

140 

Synthetic  Chemistry 

81 

THE  SEVEN  WONDERS  OF 
THE  MODERN  WORLD 


Result  of  the  International  Poll  of  Scientists 


1.  Wireless  3.  Aeroplane  5.  Antiseptics  and  Antitoxins 

2.  Telephone  4.  Radium  6.  Spectrum  Analysis 

7.  X-Ray 


THE  Seven  Wonders  of  the  Modern  World! 
It  were  a  far  easier  task  for  even  the  learned  men  who  shared  in  the 
selection  to  name  seven  score  than  seven.  On  every  hand,  by  night,  by 
day,  we  walk  and  see  and  breathe  amid  a  multitude  of  wonders,  which  are 
no  wonders  to  us,  but  only  commonplace,  because  a  part  of  our  everyday 
existence.  Today  an  infant's  feeble  voice  finds  its  unerring  way  along  a  tiny 
wire  across  rivers  and  over  plains  and  mountains  to  the  one  home  in  mil- 
lions it  seeks.  To  us  no  wonder,  and  our  young  men  and  women  cannot 
recall  the  time  before  the  telephone  was.  They  use  without  a  thought,  an 
instrument  before  which  the  Seven  Wise  Men  would  have  prostrated  them- 
selves as  a  thing  supernatural. 

The  Seven  Ancient  Wonders  were  selected  by  the  Greeks,  and  their  right 
to  the  title  was  established  before  Christ  was  born.  During  all  the  inter- 
vening years  no  attempt  has  been  made  to  definitely  revise  the  ''Seven 
Wonders."  Generation  after  generation  has  come  and  gone  accepting  the 
decision  one  from  the  other.  In  fact  there  was  no  opportunity  for  a  revision. 
As  the  years  increased  civilization  ebbed  and  about  all  the  man-made 
marvels  we  have  to  show  for  those  2,000  years  of  human  life  are  a  few 
cathedrals  and  pictures. 

Of  the  ancient  wonders  only  one  was  a  practical  utility — Pharos,  the  400- 
foot  lighthouse  of  Alexandria ;  one  was  a  hanging  garden,  not  for  the  people, 
but  built  by  a  queen  for  her  sensual  pleasure  ;  two  were  tombs ;  one  was  a 
temple  of  beauty  devoted  to  a  heathen  god ;  another,  the  Colossus  of  Rhodes, 
was  a  freakish  mass  of  cast  metal,  less  than  half  the  height  of  our  own  Statue 
of  Liberty,  and  not  comparable  in  dignity ;  and  one  was  a  beautiful  statue 
to  typify  certain  aesthetic  ideals.  Not  a  single  one  created  for  the  uplifting 
or  well-being  of  the  masses. 

As  brute  force,  represented  in  vast  armies,  was  the  measure  of  power,  so 
the  Ancients  honored  the  strong  arm  and  the  mighty,  inert  mass.  It  would 
seem  that  the  pent-up  forces  of  civilization,  held  in,  thrust  back,  ruthlessly 
cut  down  for  20  centuries,  had  finally  burst  forth  to  fill  the  19th  century 
with  wonders.  And  the  greatest  of  these  are  neither  connected  oceans, 
mountains  thrust  through  with  tunnels,  towering  structures  each  housing  the 
population  of  a  city,  floating  palaces,  land  vehicles  that  outdistance  the  eagle, 
nor  any  of  the  things  which  typify  the  might  of  muscle.  On  the  contrary 
each  modern  wonder  is  a  monument  to  the  might  of  mind. 

As  we  move  out  into  the  20th  century  we  are  pushed  on  by  a  tremendous 


THE   SEVEN   WONDERS   OF   THE   ANCIENT  WORLD 
Pyramids  of  Egypt  Temple  of  Diana  at  Ephesus 

Pharos  of  Alexandri  Statue  of  Jupiter  by  Phidias 

Hanging  Gardens  of  Babylon  Mausoleum  of  Artemisia 

Colossus  of  Rhodes 
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momentum  of  scientific  and  mechanical  and  physiological  knowledge  of  which 
the  Ancients  were  utterly  incapable  to  even  dream. 

Shall  we  contrast  the  Ancient  Wonders  and  our  Modern? 
The  Panama  Canal :  An  engineering  feat  so  stupendous  as  to  find  its  equal 
only  in  Nature  herself — is  not  thought  worthy  to  be  one  of  the  Seven  Mod- 
ern Wonders.  And  yet  Colonel  Goethals  with  his  men  and  machines  could 
erect  a  mass  in  a  few  weeks  which  would  put  to  insignificance  the  Great 
Pyramid,  to  build  which  required  100,000  men  for  20  years.  And  when 
completed  it  was  only  a  resting  place  for  a  few  human  bones  which  have 
long  since  been  desecrated  and  scattered.  The  Panama  Canal  will  for  all 
time  be  of  real  service  to  all  the  peoples  of  the  earth  and  to  republics  yet 
unborn,  bringing  food  in  time  of  famine  from  lands  of  plenty  to  those  in 
want,  and  by  reason  of  accessibility  make  alien  nations  neighbors.  Yet  this 
accomplishment  with  all  its  mighty  possibilities  is  less  a  wonder  than  the 
story  brought  by  a  single  ray  of  light  from  the  smallest  star  as  related  by 
the  Spectrum  Analysis. 

The  Hanging  Gardens  of  Babylon — the  artificial  mountain  in  a  monotonous 
plain — built  by  slaves;  devoted  to  the  riotous  revelry  of  a  wicked  court;  its 
beauty  known  throughout  the  world  :  Yet  this  lofty,  hand-made  height  sinks 
into  smallness  beside  a  single  phial  of  antitoxin  as  it  triumphs  over  the  dis- 
ease of  some  poor  unfortunate  outcast  whose  pain-racked  body  the 
ambulance  rescues  from  the  slums. 

What  is  a  cold  marble  statue,  however  beautiful  and  stately,  to  those 
quivering  waves  which  Marconi  snatched  from  out  of  space  and  wove  into 
invisible  chords  that  tether  the  ships  of  the  seas  to  ten  million  firesides! 

What  even  the  beauties  of  the  Temple  of  Diana  to  the  beauties  and  yet 
unknown  blessings  of  radium? 

The  wonder  of  our  Modern  Wonders  is  the  thing  itself — not  the  instru- 
ment. To  the  Ancients,  a  wonder  had  to  be  fashioned  with  the  strong  arm; 
its  virtues  were  chiefly  those  of  size  and  strength.  The  Modern  Wonders 
find  their  inspiration  in  an  improvement  of  human  life — every  human  life — 
and  their  conception  in  minds,  not  in  muscle. 


Modern  Telephone  Instrument 
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THE  TELEPHONE 


By  ALEXANDER  GRAHAM  BELL 

Inventor  of  the  Telephone 


HE  period  that  marks 
the  incipiency  of  the 
telephone  was  the 
years  1874  to  1877. 
From  1873  until  the 
beginning  of  1876,  I 
was  a  resident  of 
Salem,  Mass.,  and 
came  into  Boston 
every  day  for  my 
professional  work. 
Then  I  would  spend 
my  summer  vaca- 
tions in  Canada,  at  Brantford,  On- 
tario, the  home  of  my  parents.  So 
these  three  places,  Salem,  Boston,  and 
Brantford,  are  concerned  in  the  early 
days  of  the  telephone.  Boston  is  par 
excellence  the  home  of  the  telephone, 
for  it  was  there  that  all  the  apparatus 
was  made  and  the  important  experi- 
ments carried  on.  Brantford  was  my 
thinking  place,  where  I  would  go  and 
spend  my  summer  holidays  and  review 
the  line  of  experiments  made  in  Bos- 
ton, and  plan  for  the  future  of  the 
work. 

Right  in  the  beginning  I  want  to 
state  that  while  I  invented  the  tele- 
phone, credit  for  much  of  its  develop- 
ment belongs  to  a  number  of  able  and 
conscientious  co-workers,  and  men 
who  came  into  the  work  later. 

During  the  summer  of  1874,  while 
on  a  visit  at  my  father's  home  at 
Brantford,  and  discussing  with  my 
father  the  numerous  experiments  I 
had  made  relative  to  the  reproduction 
of  musical  sounds  by  electricity  for  the 
purposes  of  multiple  telegraphy,  the 
thought  of  the  membrane  telephone 
was  elaborated.  So  that  the  concep- 
tion of  the  telephone  originated  in 
Brantford.  It  was  a  theoretical  con- 
ception of  the  magneto  telephone, — 
that  the  vibrations  of  the  voice  might 
create  electrical  impulses  like  the 
aerial  impulses  and  produce  an  audible 
result  at  the  other  end. 
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Professor  Alexander 
Graham  Bell 


To  tell  the  truth, 
as  a  practical  man, 
I  did  not  quite  be- 
lieve it ;  as  a  theo- 
retical man,  I  saw 
a  speaking  telephone 
by  which  we  could 
have  the  means  of 
transmitting  speech 
and  reproducing  it  in 
distant  places.  But 
it  really  seemed  too 
good  to  be  true,  that 
one  could  possibly  create,  by  the  action 
of  the  voice  itself,  electrical  impulses 
intense  enough  to  serve  any  practical 
purpose. 

And  so,  on  my  return  to  Boston,  in 
Octo-ber,  and  all  through  the  winter 
and  spring  of  1875,  instead  of  making 
the  apparatus  and  experimenting,  I 
was  attempting  to  devise  methods  of 
increasing  the  strength  of  these  elec- 
trical undulations.  Then  came  the  dis- 
covery that  a  magneto-electric  current 
would  produce  by  itself  sonorous  ef- 
fects at  a  receiving  station.  In  a  mo- 
ment all  the  difficulties  in  the  way  of 
a  practical  solution  of  the  telephone 
disappeared.  We  had  only  one  mem- 
brane telephone,  and  the  receiver  was 
one  of  the  old  tuned-reed  receivers.  It 
was  held  up  to  the  ear  and  you 
crammed  the  armature  against  the  ear 
to  dampen  its  vibrations.  I  was  listen- 
ing at  the  armature  while  Mr.  Thos. 
A.  Watson,  my  assistant,  was  in  the 
basement  of  the  building  on  Court 
Street,  Boston,  shouting  at  the  mem- 
brane telephone.  I  may  say  that  I 
heard  nothing.  Then  we  changed  in- 
struments and  he  listened  while  I 
spoke,  and  while  I  was  thus  engaged, 
Mr.  Watson  came  rushing  upstairs  in 
a  state  of  great  excitement,  saying, 
''Why,  Mr.  Bell,  I  heard  your  voice 
very  distinctly  and  could  almost  un- 
derstand what  you  said." 

Well,  that   was  gratifying,   but  it 
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would  have  been  still  more  gratifying 
if  I,  too,  could  have  heard  that.  The 
workshop  in  which  we  were  experi- 
menting was  a  very  noisy  place  and 
Mr.  Watson  was  accustomed  to  that 
noise  and  could  hear  a  good  deal  bet- 
ter than  I  could.  I  was  more  accus- 
tomed to  throwing  out  my  voice  than 
Mr.  Watson,  so  that  he  had  the  advan- 
tage of  me  in  hearing  and  I  had  the 
advantage  of  him  in  speaking.  The 
results  would  be  considered  very  un- 
satisfactory at  the  present  time;  yet, 
encouraged  by  the  results,  poor  as 
they  were,  I  went  ahead  immediately 
to  prepare  specifications  for  a  patent. 
The  specifications  for  the  patent  were 
ready  in  October,  1875,  but  were  not 
filed  until  later. 

After  the  granting  of  the  patent 
came  a  period  of  publication.  In 
cases  of  new  inventions,  we  are  gen- 
erally led  to  believe  that  the  public  is 
ready  to  swallow  anything,  and  that 
grave  scientific  men  are  the  most  skep- 
tical of  all.  In  the  case  of  the  tele- 
phone I  found  this  not  to  be  true. 
The  public  generally  and  the  business 
men  of  the  country  were  very  slow  to 
perceive  any  value  in  the  telephone. 
The  scientific  world,  on  the  other 
hand,  took  it  up  at  once. 

The  telephone  was  exhibited  at  the 
Centennial  Exhibition  in  Philadelphia 
in  1876.  I  must  admit  that  at  that  time 
I  was  not  very  much  alive  to  com- 
mercial matters — not  being  a  business 
man  myself,  but  conducting  a  school 
of  vocal  physiology  in  Boston.  I  was 
right  in  the  midst  of  examinations. 
My  pupils,  those  studying  under  me, 
were  working  to  become  teachers  of 
the  deaf,  and  I  could  not  be  bothered 
at  that  time  by  having  to  go  to  Phil- 
adelphia and  attend  the  exhibition.  I 
finally  decided,  however,  that  I  could 
take  a  Sunday  ofif,  and  run  down  to 
Philadelphia.  I  was  an  unknown  man, 
and  looked  around  upon  the  celebrities 
who  were  the  judges  there,  and  fol- 
lowed them  while  they  examined  this 
exhibit  and  that  exhibit.  Mine  came 
last.    Before  they  got  to  it,  it  was  an- 


nounced that  the  judges  were  too  tired 
to  make  any  further  examination  that 
day.  That  meant  that  the  telephone 
would  not  be  seen,  for  I  had  resolved 
to  return  to  Boston  immediately. 

And  that  was  the  way  the  matter 
stood,  when  suddenly  there  was  one 
man  among  the  judges  who  happened 
to  remember  me  by  sight.  That  was 
no  less  a  person  than  Dom  Pedro,  then 
Emperor  of  Brazil.  I  had  shown  him 
what  we  had  been  doing  in  teaching 
speech  to  the  deaf  in  Boston,  and 
when  he  saw  me  he  remembered  me. 

"Mr.  Bell,  how  are  the  deaf-mutes 
of  Boston?"  he  asked.  I  said  they  were 
very  well  and  told  him  that  the  next 
exhibit  on  the  program  was  my  de- 
vice. "Come  along,"  he  said,  and  he 
took  my  arm  and  marched  ofif  with 
me,  and,  of  course,  where  an  emperor 
led  the  other  judges  followed.  And 
thus  the  telephone  exhibit  was  saved. 

The  emperor  held  the  receiving  end 
of  the  line  and  I  was  told  that  he  sud- 
denly started  and  said,  "My  God,  it 
speaks."  He  put  it  down,  and  then 
Sir  \\'illiam  Thomson,  the  great  Eng- 
lish scientist,  took  it  up  and  listened. 
I  have  reason  to  suspect,  from  some 
contemporary  documents  I  have  exam- 
ined, that  this  was  not  quite  what  hap- 
pened, but  as  I  was  not  present  at  the 
receiving  end  of  the  line  I  cannot  of 
my  own  knowledge  state  what  did 
take  place.  I  was  at  the  transmitting 
end  and  suddenly  I  heard  a  noise  of 
people  stamping  toward  me  and  there 
was  Dom  Pedro  rushing  along  at  a 
very  un-emperorlike  gait,  followed  by 
Sir  W^illiam  Thomson  and  others,  to 
see  what  I  was  doing  at  the  other  end. 

Developments  followed  rapidly  and 
the  first  reciprocal  communications  oc- 
curred in  Boston,  in  1876.  On  October 
9,  that  year,  the  first  conversation  by 
telephone  between  persons  separated 
by  miles  of  space  took  place.  This 
was  between  a  manufacturing  com- 
pany in  Cambridgeport  and  its  ofiice 
in  Boston.  It  was  not  a  very  long 
distance,  probably  2V:i  miles,  1)Ut  com- 
munication was  carried  on  freely. 
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WIRELESS 


By  F.  MINTURN  SAMMIS 

Ckief  Engineer  in  America  of  the  Marconi  System  and  Assistant 
to  Marconi  in  the  Early  Improvements  of  the  Original  Invention 


S  wireless  telegraphy 
grips  the  imagina- 
tion of  men  more 
and  more  by  its  ever 
growing  wonders, 
so  does  the  marvel 
increase  that  its  in- 
V  e  n  t  o  r  developed 
and  achieved  his 
epoch-making  idea 
when  he  was  in  age 
but  a  schoolboy,  expected  to 
do  no  more  than  study  his 
lessons  and  enjoy  himself.  Guglielmo 
Marconi  studied  at  the  universities  of 
Bologna  and  Padua,  and  when  only 
15  years  old,  on  his  father's  estate  near 
Bologna,  Italy,  plunged  enthusiastic- 
ally into  the  dreamlands  of  electricity. 
In  the  course  of  the  next  few  years 
he  headed  straight  for  one  of  its  great 
mysteries,  the  so-called  Hertzian 
waves,  or  electrical  impulses  which 
could  travel  through  air  without  the 
use  of  a  wire.  In  1895,  when  he  was 
only  20  years  old,  his  advanced  knowl- 
edge on  this  obscure  subject  inspired 
him  with  the  theory  that  these  waves 
could  be  sent  out  and  received  at  will, 
and  in  that  year  he  had  constructed 
the  first  wireless  apparatus,  whose  ef- 
ficiency astonished  even  his  enthu- 
siasm. 

Wireless  telegraphy  under  the  mas- 
terful hand  of  Guglielmo  Marconi 
sprang  into  commercial  success  in  a 
remarkably  short  space  of  time.  Prior 
to  1895,  electromagnetic  waves  had 
been  discovered,  and  men  of  many 
countries  had  experimented  with  them, 
but  it  remained  for  Marconi  to  see 
that  these  waves  could  be  harnessed 
and  made  the  servant  of  man,  that 
they  could  be  made  to  transmit  in- 
telligence from  ship  to  shore  and  from 
one  continent  to  another. 

The  waves  or  vibrations  that  make 
wireless  telegraphy  possible  are  in 
many  respects  similar  to  those  of  light. 
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They  travel  at  the 
same  tremendous 
speed  of  186, 330miles 
a  second.  There  are 
several  ways  of  pro- 
ducing these  waves, 
but  the  one  in  com- 
mon use  is  called  the 
spark  method.  Brief- 
ly, it  is  this  :  An  in- 
duction coil  or  high- 
tension  transformer 
is  connected  to  an 
electric-current  supply  so  as  to  produce 
a  spark  across  an  air  space.  By  opening 
or  closing  an  ordinary  telegraph  key 
the  operator  causes  a  spark  of  longer 
or  shorter  duration  to  jump  across  the 
air  space.  This  spark  produces  the  vi- 
brations by  virtue  of  its  oscillatory 
character.  In  other  words,  it  acts  sim- 
ilarly to  a  straight  spring  drawn  back 
and  suddenly  released.  It  vibrates  to 
and  fro  until  its  energy  is  exhausted 
and  the  rate  at  which  it  vibrates  is 
determined  by  its  length.  By  varying 
the  rate  of  vibration  longer  or  shorter 
waves  may  be  produced.  By  means 
of  a  device,  called  the  oscillation  trans- 
former, the  vibrations  are  transferred 
from  the  primary  circuit  to  the  aerial 
or  masthead  wire,  always  conspicuous 
at  any  wireless-telegraph  station,  thus 
performing  the  same  function  relative 
to  the  spark-gap  circuit  that  a  radiator 
does  to  a  steam-heating  boiler. 

That  which  is  called  "tuning"  has  to 
do  with  the  adjustment  of  the  wave 
length  of  the  aerial  wire  to  that  of  the 
closed  circuit.  In  this  manner  a  re- 
ceiving station  may  be  tuned  to  a 
transmitting  station  or,  in  other  words, 
the  instruments  of  the  former  so  ad- 
justed that  they  will  be  more  sensitive 
to  the  waves  from  the  latter  than  to 
those  from  other  stations. 

In  the  receiving  system  the  same 
aerial  wire  and  a  smaller  oscillation 
transformer  are  used,  but  in  lieu  of 
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the  spark  gap  we  have  the  detector. 
This  detector  may  consist  of  a  special 
form  of  glow  lamp,  called  an  oscilla- 
tion valve,  or  of  a  mineral  or  crystal 
such  as  silicon  or  carborundum,  or 
other  devices.  However  constructed, 
the  various  detectors  serve  the  purpose 
of  causing  an  intermittent  current  to 
flow  through  the  operator's  telephone 
receivers,  thus  producing  audible  dots 
and  dashes,  corresponding  to  the 
shorter  or  longer  duration  of  the  im- 
pulses sent  out  by  the  transmitting 
station.  This  brief  account  descrit>es 
with  fair  accuracy  the  commercial, 
tuned  wireless  system  of  today. 

At  the  present  time  there  may  be 
found  stations  a  thousand  miles  up  the 
Amazon  River  working  500  miles  over 
land  through   the  virgin  forest,  and 


huge  commercial  stations  flashing 
thousands  of  words  daily  across  the 
broad  Atlantic,  and  yet  the  art  is  still 
in  its  infancy.  Mr.  Marconi,  ever  look- 
ing for  new  worlds  to  conquer,  and 
confident  in  his  ability,  gained  by  years 
of  hard  work  and  painstaking  experi- 
ment, is  about  to  start  the  work  of 
erecting  11  huge  stations  that  will 
completely  encircle  the  world. 

There  is  something  fascinating  and 
inspiring  about  the  pioneer  work  of 
any  great  achievement,  and  the  writer 
feels  that  he  has  been  honored  in  hav- 
ing a  part  in  the  early  development  in 
the  United  States  of  so  important  an 
art  as  that  of  wireless  telegraphy.  It 
has  been  particularly  pleasant  to  have 
been  engaged  in  this  work  as  one  of 
Mr.  Marconi's  engineers. 


THE  AEROPLANE 


By  ALBERT  F,  ZAHM,  M.  E.,  Ph.  D. 

Chairman  of  the  Aerodynamic  Committee  of  the  Aero  Club  of  America, 
and  'Leading  American  Authority  on  the  Scientific  Side  of  Aviation 


HE  aeroplane  is  the 
invention  of  the 
nineteenth  century, 
and  the  fruition  of 
the  twentieth. 

Its  essential  fea- 
tures are  mainly  of 
English  origin.  In 
1909  and  1910,  Sir 
George  Cayley,  the 
father  of  the  aerial 
glider,  published  ac- 
counts of  his  models  which  coasted 
down  hill  slopes  in  good  balance,  fore 
and'aft  and  laterally.  He  determined 
the  power  expended  by  gravity  in 
such  flights,  and  estimated  the  weight 
of  motor  required  for  dynamic  flight. 

In  1842,  Samuel  Henson  patented 
a  monoplane  having  all  the  mechanical 
features  essential  to  successful  flight, 
a  motor,  screw  propellers,  wheeled 
chassis,  trussed  wings  of  suflicient 
curvature  covered  al)ove  and  below, 
horizontal  and  vertical  rudder,  Voisin- 
like  vertical  keel  for  inherent  lateral 
stability.     Four  years  later,  his  col- 


league, Stringfellow,  built  a  steam- 
driven  monoplane  which  ran  down  a 
stretched  wire,  and  darted  ofif  into  the 
air  ''in  as  fair  a  flight  as  it  was  possible 
to  make,  to  a  distance  of  about  40 
yards."  In  1868,  he  built  a  triplane 
model  driven  by  twin  screws  actuated 
by  a  steam  engine  inclosed  in  a  stream- 
line body.  Vertical  posts  and  diagonal 
stay  wires,  now  so  common,  were  used 
in  the  trussing. 

The  aeroplane  glider  with  super- 
posed plane  surfaces  was  patented  in 
England  by  Wenham  in  1866,  and 
with  superposed  concave  surfaces,  by 
Phillips  in  1884.  Phillips  at  that  date 
had  determined,  by  use  of  a  wind  tun- 
nel, the  value  of  various  favorable  con- 
cave forms  of  wings  very  like  some  of 
the  best  in  use  today. 

The  present  three-torque  system  of 
control,  comprising  a  vertical  rudder, 
a  horizontal  rudder,  and  a  pair  of  ail- 
erons operable  by  hand  or  automatic- 
ally, was  given  to  the  world  by  Boul- 
ton  of  England,  in  1868.  Systems  of 
torsional  wings  together  with  vertical 
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and  horizontal  rudders  for  controlling 
flight  were  publicly  described  by  Ader 
in  France,  and  the  present  writer  in 
1893.  Skids  for  landing  were  shown 
on  Ader's  machine  at  about  the  same 
date.  Floats  for  starting  from  water 
were  used  by  Kress,  of .  \^ienna,  in 
1898.  Patent  specifications  for  a  com- 
plete hydro-aeroplane  with  two  floats 
and  the  three-torque  system  of  con-, 
trol  were  drawn  by  Mattullath,  of  New 
York,  in  1899 ;  the  claims  being  al- 
lowed subsequently. 

Before  the  close  of  the  nineteenth 
century,  the  gasoline  engine  had  been 
proposed  for  aeroplane  propulsion,  and 
several  were  actually  constructed  for 
that  purpose.  In  1898,  Balzer,  of  New 
York,  undertook  to  build  for  Langley 
an  air-cooled  five-cylinder  rotatory 
gasoline  engine  of  12  horsepower, 
weighing  100  pounds.  From  this  as  a 
start,  Manley  built  for  Langley  a  ra- 
dial five-cylinder  fixed  gasoline  engine 
of  50  horsepower,  weighing'200  pounds. 
This  was  the  first  motor  in  history 
adequate  to  propel  a  passenger  aero- 
plane in  prolonged  flight.  It  was  de- 
signed in  1900  and  completed  in  1907, 
after  experiments  with  a  quarter-size 
model. 

Having  traced  the  origin — mainly 
English — of  the  chief  important  fea- 
tures of  the  aeroplane,  we  may  next 
trace  the  progress  in  utilizing  them. 

The  passenger  gliding  machine  was 
first  successfully  used  by  Lilienthal,  of 
Germany,  then  by  Pilcher,  of  Glasgow, 
and  by  Chanute  and  Herring,  of  Chi- 
cago, who  perfected  its  trussing  to  the 
modern  form  of  concave  biplane. 
These  were  all  balanced  by  the  rider 
shifting  his  weight  as  he  hung  be- 
neath the  surface  in  flight.  Subse- 
quently the  Wright  brothers  used  a 
biplane  glider,  and  Professor  Mont- 
gomery a  monoplane  glider,  in  which 
they  made  successful  flights  by  using 
the  three-torque  system  of  control, 
previously  invented  by  others.  The  ul- 
timate aim  of  the  human  glider  was  to 
achieve  soaring  flight;  but  this  has 
not  yet  been  satisfactorily  accom- 
plished. 

As  to  the  first  human  power-flights, 


Ader  is  reported  to  have  flown  150 
feet  in  1890,  in  a  wheel-mounted  mon- 
oplane driven  by  a  steam  engine  actu- 
ating twin-screws,  and  Maxim,  three 
years  later,  rose  from  a  track  in  a 
steam-driven  multiplane,  weighing  3.5 
tons  and  lifting  more  than  a  ton  of  ex- 
tra load.  Neither  machine  was  suitably 
proportioned  for  stable  and  steady 
flight. 

On  May  G,  1896,  Langley  launched 
a  steam  monoplane  model  which  flew 
over  3,000  feet  with  good  inherent  sta- 
bility. On  August  8,  1903,  he  launched 
a  gasoline  model  monoplane  which 
flew  with  good  stability  and  ample  re- 
serve power  for  a  voyage  of  many 
miles.  It  was  the  first  successful  gas- 
oline aeroplane  in  history.  On  Sep- 
tember 7,  1903,  Langley  launched  the 
first  gasoline  passenger  aeroplane  of 
adequate  stability  and  power  for  pro- 
longed flight. 

On  December  17,  1903,  the  Wright 
brothers  successfully  launched  a  gas- 
oline-driven aeroplane,  which  carried 
a  passenger  59  seconds  and  landed 
safely.  Three  short  flights  were  made 
that  day.  These  famous  trials  satis- 
fied the  witnesses  and  many  others 
that  the  aeroplane  ''had  come  to  stay.'' 
Their  aeroplane  was  controlled  by  an 
embryo  and  dangerous  three-torque 
system,  in  which  the  vertical  rudder 
was  compelled  to  turn  in  proportion 
to  the  warping  of  the  wings.  The  in- 
dependent working  of  the  wings  and 
rudder  system  was  practically  intro- 
duced in  subsequent  years  by  the 
Wrights  and  by  Montgomery,  though 
previously  invented  and  patented  by 
others. 

In  the  winter  of  1911,  Mr.  Curtiss 
made  the  first  successful  flights  frori 
water  in  a  hydro-aeroplane,  thus  add- 
ing a  new  and  most  valuable  realm  to 
the  dominion  of  aviation. 

We  have  thus  briefly  sketched  the 
growth  of  this  wonderful  vehicle  of 
the  air  from  the  time  of  its  first  inven- 
tors, scientist  Cayley  and  engineer 
Henson,  through  its  many  radical  im- 
provements to  the  present  day.  It  is 
truly  a  century-long  creation,  still  in 
the  experimental  state,  and  far  from 
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commercially  practicable.  But  though 
still  an  "enfant  terrible/'  the  aeroplane 
has  achieved  excellent  records.  It  has 
attained  a  speed  of  104  miles  an  hour 
in  a  closed  circuit,  has  flown  nearly 
14,000  feet  high,  and  has  carried  13 
passengers  at  once,  their  weight  ag- 
gregating 1,440  pounds.  It  has  flown 
through  storm  clouds,  over  mountains. 


seas  and  continents.  It  has  voyaged 
by  compass  over  inhospitable  routes, 
from  city  to  city,  faster  than  the  eagle 
or  the  railway  locomotive.  When 
finally  perfected  sufficiently  for  regu- 
lar transportation,  who  will  be  called 
its  inventor,  and  what  will  be  its  rank 
among  the  marvelous  mechanical 
triumphs  of  human  genius? 


THE  X-RAY 


By  ROBERT  WILLIAMS  WOOD 

Pyofessor  of  Expevimental  Physics,  Johns  Hopkins;  Honorary  Fellow  of  the  Royal  Microscopical  Society; 
Fellow  of  the  London  Physical  Society;  Ini^estigator  of  X-Rays  at  Their  First  Development,  in 
Professor  Rontgen's  Laboratory  in   Berlin,  and  the   First  American  to   Take  X-Ray  Photographs 


cent  light,  even 


ISCOVERY  of  the 
X-rays  resulted' from 
the  accidental  obser- 
vation made  by  Prof. 
Wilhelm  Conrad 
Rontgen,  of  the  Uni- 
versity of  Wiirzburg, 
that  certain  crystals, 
in  the  vicinity  of  a 
vacuum  tube  with 
which  he  was  exper- 
imenting, g  lo  w  e  d 
with  a  phosphores- 
when   opaque  sub- 


stances were  interposed  between  the 
tube  and  the  shining  crystals.  Fur- 
ther experimenting  showed  that  the 
tube  was  giving  ofif  a  radiation,  which 
though  quite  invisible  to  the  eye,  had 
the  power  of  afifecting  photographic 
plates,  and  passed  through  flesh  and 
bone,  metal  plates,  blocks  of  wood, 
and  practically  all  opaque  substances, 
almost  as  readily  as  light  passes 
through  a  sheet  of  glass. 

This  remarkable  and  epoch-making 
discovery  was  announced  to  the  world 
in  a  paper  of  perhaps  a  dozen  pages, 
published  in  the  proceedings  of  the 
Wiirzburg  Academy,  a  journal  rarely 
seen  or  read  outside  of  Germany,  and 
not  occupying  a  conspicuous  spot  in 
the  reading  rooms  even  in  that  country. 
It  was  more  than  a  year  before  it  was 
republished  in  the  "  Annalen  der  Phy- 
sik,"  one  of  the  three  leading  physical 
journals  of  the  world. 


As  it  happened, 
I  was  engaged  in 
graduate  study  at  the 
University  of  Berlin 
at  the  time  the  dis- 
covery was  made, 
and  one  morning,  as 
I  passed  through  the 
laboratory,  one  of 
the  junior  professors 
called  out  to  me, 
"Oh,  come  in  here 
and  see  the  pictures  ;  Prof.  r.  w.  Wood 
they  are  most  extraordinary,  and  were 
made  with  a  new  kind  of  ray  which 
Rontgen  has  discovered."  Together 
Ave  went  into  one  of  the  smaller  labor- 
atories, where,  hanging  on  the  wall 
was  a  row  of  photographs,  such  as 
we  are  now  familiar  with,  but  which  at 
the  time  were  perfectly  startling. 
Pinned  up  beside  them  was  a  copy  of 
the  short  paper  to  which  I  have  re- 
ferred, which  explained  how  the  pic- 
tures of  the  bones  in  the  hand,  and  the 
coins  in  a  purse  had  been  made. 

We  all  commenced  experimenting  at 
once.  Within  a  week  the  laboratory 
buzzed  with  the  news  that  the  emperor 
had  commanded  Professor  Rontgen  to 
exhibit  his  experiments  at  the  palace, 
and  that  he  would  set  up  the  appa- 
ratus in  the  Physical  Institute  in  Ber- 
lin before  taking  it  up  to  Potsdam.  A 
week  or  two  after  this  event,  a  second 
short  paper  was  published  in  the  same 
obscure  journal,  outlining  further  prop- 
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erties  of  the  new  rays,  and  then  noth- 
ing more,  for  there  appeared  to  be 
nothing-  more !  So  much  for  the  di-s- 
covery  of  the  rays. 

It  is  indeed  a  noteworthy  fact  that 
practically  everything  we  know  about 
these  remarkable  rays  was  contained 
in  the  two  brief  papers  published  by 
their  discoverer.  This  happened  15 
years  ago,  and  it  is  only  within  the  last 
year  or  two  that  any  new  matter  of 
importance  concerning  them  has  been 
contributed  to  the  scientific  journals. 
As  to  their  nature  Ave  are  still  some- 
what in  the  dark,  thoug^h  there  appears 
to  be  a  good  deal  of  evidence  that  they 
are  waves  in  the  ether  similar  to  light 
waves,  only  very  much  shorter.  They 
are  generated  in  a  glass  bulb  from 
which  the  air  has  been  exhausted,  pro- 
vided with  two  electrodes  which  are 
joined  to  the  terminals  of  a  powerful 
induction  coil.  From  the  cathode  ter- 
minal shoot  out,  with  a  velocity  nearly 
equal  to  that  of  light,  electrical  cor- 
puscles which,  when  they  strike  the 
platinum  plate  or  anticathode,  make 
splashes  in  the  ether  which  radiate 
outward  from  the  surface  of  the  plate 
as  X-rays. 

If  I  am  asked  why  they  constitute 
one  of  the  seven  wonders  of  the  mod- 
ern world,  I  am  afraid  that  I  shall  not 
be  able  to  give  a  wholly  satisfactory 
answer,  for  as  a  matter  of  fact,  they 
are  not  nearly  as  wonderful  as  light, 
for  the  simple  reason  that  they  have 
fewer  properties. 

The  X-rays  are  wonderful  to  the  ma- 
jority of  us  simply  because  "they  pho- 
tograph our  bones,"  but  this  does  not 
make  them  wonderful  to  the  physicist. 
If  we  had  no  bones  would  the  X-rays 
have  received  such  a  heavy  vote? 
They  are  neither  refracted  nor  reflected 
and  can  form  images  of  objects  only  as 
a  small  candle  casts  a  shadow  on  the 
wall,  and  they  have  few  or  none  of  the 
other  remarkable  properties  of  light. 
They  do  not,  however,  exist  in  nature, 
and  this,  to  my  mind,  is  what  entitles 
them  to  a  high  place  among  the  mod- 
ern wonders.  Light,  heat,  electricity, 
and  even  the  cathode  rays  exist  in 
nature,  but  no  trace  has  ever  been 


found  of  X-rays  generated  by  cosmic 
forces.  They  issue  only  from  the  man- 
made  vacuum  tube ;  they  may  be  said 
to  have  been  created  by  man  out  of 


First  X-Ray  Picture  Received  in  the  United  States. 
Dr.  Wood's  Hand  Taken  in  Rontgen's  Laboratory 
in  Berlin 


nothing,  for  are  they  not  generated  in 
a  vacuum? 

They  have,  however,  one  property 
which  makes  them  wonderful  to  the 
physicist,  namely,  their  ability  to  pass 
through  thick  plates  of  metal.  All 
other  forms  of  radiant  energy  in  the 
ether,  electric  waves,  heat  waves  and 
light  waves  are  stopped  by  even  very 
thin  films  of  metal.  True,  light  is  able 
to  struggle  through  the  thinnest  gold 
leaf,  but  the  X-ray  will  pass  through 
a  slab  of  aluminum  an  inch  thick.  This 
is,  I  think,  their  most  wonderful  prop- 
ert}^,  and  is  much  more  startling  than 
their  ability  to  pass  through  leather, 
wood,  brick  and  stone,  for  these  are 
opaque  to  light  more  as  a  result  of 
their  structure  and  accidental  peculiar- 
ities, than  of  their  inherent  atomic 
structure,  while  the  fiesh  of  animals  is 
quite  transparent  to  light,  though  to 
a  much  less  degree  than  to  X-rays. 
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ANTISEPTICS  AND  ANTITOXINS 


By  E.  E.  HYDE,  M.  D. 

Of  the  Journal  of  The  American  Medical  Association 

"  When  man  learnt  how  to  protect  himself  from  the  wild  beasts,"  says  a  French  writer,  "  he  made  the 
first  step  in  civilization.  Today  man  is  learning  how  to  defend  himself  from  the  microbes  — a  step  of  equal 
importance.  A  day  will  come  when  in  Berlin,  in  London,  in  Paris,  man  will  not  die  of  diphtheria,  of  typhoid, 
of  scarlet  fever,  of  cholera,  or  of  tuberculosis,  any  more  than  he  dies  in  these  cities  today  from  the  venom  of 
snakes  or  from  the  fangs  of  wolves." 


HEN  by  patient  ex- 
periment the  germ 
theory  was  proved 
true,  the  key  had 
been  found  which 
was  to  release  the 
South  from  the 
thraldom  of  yellow- 
fever  quarantine 
which  yearly  para- 
lyzed its  commerce ; 
to  free  our  army 
from  the  bondage  of  dis- 
eases which  slew  more 
soldiers  than  did  bullets,  and  to  unlock 
the  barrier  that  held  Atlantic  and  Pa- 
cific apart  at  the  Isthmus  of  Panama. 

Although  the  communicability  of 
many  diseases  has  been  recognized 
from  earliest  history,  it  was  not  until 
about  1860  that  Pasteur  in  his  garret 
laboratory  proved  the  dependence  of 
fermentation,  putrefaction  and  decay 
on  the  presence  of  minute  organisms. 
Up  to  this  time,  as  Velpeau  remarked, 
"a  pin-prick  was  a  door  for  death." 
Almost  all  surgical  wounds  suppur- 
ated, and  the  suppuration,  which  no 
one  could  explain  or  prevent,  was  so 
often  fatal  that  a  conscientious  surgeon 
advised  his  pupils  to  think  ten  times 
before  undertaking'  an  apparently  nec- 
essary operation. 

Lister,  pondering  over  Pasteur's  dis- 
covery, conceived  the  idea  that  if  mi- 
crobes could  be  killed  or  excluded 
from  the  field  of  operation,  the  mortal- 
ity and  suffering  from  surgery  might 
1)e  reduced.  Thus  was  antisepsis  in- 
troduced to  surgery.  Whereas  the 
death  rate  in  compound  fracture  was 
two  out  of  three  before  the  days  of 
antisepsis,  today  it  is  less  than  one  in 
fifty;  and,  whereas  in  the  old  days 
operation  was  followed  as  a  rule  by 
rotting  sores,  lockjaw,  gangrene,  and 


by  death  in  an  ap- 
palling proportion 
of  cases,  today  with 
antisepsis  the  sur- 
geon may  open  a  1  - 
most  any  cavity  of 
the  body,  and  the 
wounds  will  heal  in 
almost  every  case 
without  a  drop  of 
pus.  Hospital  gan- 
grene, erysipelas  and 
blood  poisoning, 
once  the  scourges  of  ^'  ^'  ^^^^ 

hospitals  and  army  camps,  are  now 
almost  unknown  after  operation. 

A  most  spectacular  example  of  the 
transformation  of  the  practice  of  med- 
icine is  the  solution  of  the  yellow-fever 
problem,  saving  millions  of  dollars  in 
southern  commerce  and  eliminating 
the  costly  and  often  brutal  quarantine. 
A  Havana  physician,  Carlos  Finlay, . 
had  stubbornly  maintained  that  the 
germ  of  this  disease  was  communi- 
cated to  man  only  by  the  bite  of  mos^ 
quitoes.  To  prove  this,  during  the 
American  occupation  of  Cuba,  the  Yel- 
low Fever  Commission,  composed  of 
Drs.  Walter  Reed,  James  Carroll, 
Jesse  W.  Lazear,  and  Aristides  Agra- 
monte  compared  the  results  of  definite 
contact  with  yellow-fever  patients' 
clothes  and  discharges  with  those  of 
bites  by  mosquitoes  which  had  pre- 
viously bitten  yellow-fever  patients. 
Volunteers  submitted  themselves  to 
the  experiments.  No  one  contracted 
the  disease  except  from  the  bite  of  a 
mosquito.  This  heroic  test  formed  the 
basis  for  the  new  method  of  dealing 
with  the  disease,  and  it  has  been  al- 
most abolished. 

The  germ  theory  has  enabled  us 
to  establish  two  lines  of  defense 
aG;ainst   disease,  one   inside  and  the 
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other  outside  the  body.  Our  first  ef- 
fort is  naturally  by  cleanliness  and 
care  to  avoid  admitting  these  tiny  en- 
emies in  such  numbers  that  they  can 
carry  the  body's  citadel.  Suppose, 
however,  that  the  sentries  have  been 
unequal  to  their  duty  or  the  portals 
too  numerous  to  be  guarded ;  must  the 
day  be  lost?  By  no  means;  where  we 
cannot  absolutely  prevent  infection  we 
can  increase  the  body's  resistance  to 
disease. 

It  seems  that  the  animal  body  tends 
to  cure  a  germ  disease  by  creating  a 
substance  antagonistic  to  the  germs. 
It  was  most  natural,  therefore,  to  at- 
tempt not  only  to  increase  this  sub- 
stance and  thereby  hasten  recovery, 
but  also  to  cause  an  artificial  immunity 
in  a  person  who  might  later  be  exposed 
to  the  disease.  To  take  a  concrete  in- 
stance :  Typhoid  is  caused  in  most 
cases  by  the  drinking  of  water  or  milk 
contaminated  with  discharg"es  from 
typhoid  patients.  Therefore,  the  first 
means  rationally  to  be  adopted 
against  it  is  cleanliness  in  regard  to 


food  and  drink.  It  is  difficult,  how- 
ever, under  some  circumstances,  to 
guard  all  avenues  of  possible  infection. 
Soldiers  on  a  campaign,  for  instance, 
are  exposed  to  almost  greater  dangers 
from  uncleanliness  than  from  bullets  ; 
thousands  in  our  army  were  sick  and 
hundreds  died  from  typhoid  during 
the  Spanish-American  war.  That  was 
before  the  days  of  antityphoid  vaccina- 
tion. About  a  year  ago,  under  condi- 
tions similar  except  that  the  men  had 
been  vaccinated  against  typhoid,  army 
maneuvers  were  held  in  Texas.  Two 
men  contracted  typhoid ;  none  died. 

'Tt  is  in  the  power  of  man,"  said  the 
great  Pasteur,  "to  make  all  parasitic 
diseases  disappear  from  the  earth." 
That  prophetic  utterance  is  in  process 
of  fulfillment ;  and  greatly  privileged 
are  they  to  whom  it  has  been  granted 
to  speed  the  coming  of  a  better  day, 
and  to  delve  into  the  deep  secrets  of 
God's  wonderful  world,  to  find  out 
laws  that  He  created  before  He  made 
man  himself,  and  to  write  them  large 
that  the  world  may  joyfully  obey. 


SPECTRUM  ANALYSIS 


By  DAVID  TODD,  A.  M.,  Ph,  D 

Fellow  Royal  Society  of  Arts,  Professor  of  Astronomy,  Amherst  College 


F  the  wireless  is  a 
wonder-worker 
-through  the  ear,  no 
less  is  the  spectro- 
scope to  the  eye :  by 
waves  in  the  same 
ether  both  instru- 
ments become  oper- 
ant, and  convey 
their  message  to  us. 

Although  not  so 
widely  practical  as 
the  wireless,  nevertheless  the  spectro- 
scope is  really  more  wonderful ;  for 
the  wireless  only  receives  the  wave 
impulse  and  transmits  the  same  un- 
modified. But  the  spectroscope  has 
the  marvelous  power  of  classifying  a 
confused  jumble  of  light  waves  into 
orderly  sequence,  so  as  to  signify  what 


the  original  source 
of  the  light  is,  and 
what  conditions  it 
encounters  in  pass- 
ing to  the  eye. 

Newton  was  the 
first  to  philosophize 
on  the  effect  a  glass 
wedge  or  prism  has 
upon  a  beam  of  light 
sent  through  it:  not 

only      is      the     beam         Prof.  David  Todd 

changed  in  its  direction,  but  the  prism 
transforms  the  seemingly  simple  white 
sunlight  into  a  marvelously  beautiful 
rainbow  band,  or  ribbon  of  colors,  to 
which  Newton  gave  the  name  ''spec- 
trum." White  sunlight,  then,  is  not  the 
simple  thing  it  appears,  but  is  com- 
pounded  of   all   the   colors    of  the 
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rainbow.  Basic  as  this  discovery  was, 
however,  it  remained  for  Fraunhofer, 
a  century  and  a  half  later,  to  follow  it 
up.  What  he  discovered  was  this: 
running  across  the  colors  of  the  solar 
spectrum  at  irregular  intervals  are 
dark,  parallel,  colorless  bands  of  vary- 
ing breadth,,  the  "Fraunhofer  lines"  as 
they  have  ever  since  been  known;  and 
he  was  the  first  to  chart  their  position 
accurately. 

Nearly  half  a  century  later,  Kirch- 
hofif  succeeded  in  showing  that  their 
number  and  intensity,  but  more  espe- 
cially their  position  in  the  spectrum, 
were  what  really  counted ;  so  that  if  a 
substance  in  the  form  of  vapor  were 
concerned  in  producing  light,  its  pres- 
ence could  be  infallibly  recognized  by 
its  particular  spectral  lines.  Another 
marvel  is  that  such  excessively  minute 
particles  of  elementary  substances  are 
detectible;  one  fifty-thousandth  of  a 
milligram  of  calcium,  and  even  one 
fourteen-millionth  of  a  milligram  of 
sodium  [1  milligram=0.0154  grains], 
being  recognizable  in  the  spectrum  of 
a  Bunsen  flame,  in  which  they  are  vol- 
atilized. Bunsen  and  Kirchhoff  to- 
gether formulated  the  principle  that 
it  matters  not  whether  light  examined 
by  means  of  the  spectroscope  emanates 
directly  from  a  glowing  gas,  or,  com- 
ing from  some  extraneous  source,  sim- 
ply passes  through  that  gas ;  the  lines 
characteristic  to  the  substance  will  be 
in  exactly  the  same  position  in  the 
spectrum.  By  this  great  discovery 
spectrum  analysis  became  a  science. 

The  spectroscope  is  an  engine  most 
delicate  and  at  the  same  time  most 
powerful  for  research  in  chemistry, 
biology,  meteorology,  physics  and  as- 
tronomy. Many  new  chemical  ele- 
ments have  been  found,  a  research  in 
which  Ramsay  has  led.  The  vibratory 
motion  of  the  molecule,  and  the  basic 
relation  of  matter  to  the  luminiferous 
ether  have  been  investigated.  The 
spectroscope  has  helped  in  a  study  of 
the  circulatory  functions  in  the  living 
plant  and  animal.  Industrial  proc- 
esses, too,  have  been  greatly  benefited, 
as  the  introduction  of  important  im- 
provements in  manufacturing  steel. 


But  the  greatest  wonder  is  bringing 
the  stars  to  us  so  that  we  know  what 
they  are  made  of.  So  incalculably  far 
away  that  even  in  the  largest  tele- 
scopes they  show  only  as  the  tiniest 
points,  we  nevertheless  find  out  with 
absolute  certainty  just  what  elements 
are  the  sources  of  their  distant  light. 

Sir  William  Huggins  was  quick  to 
see  that  mere  distance  of  the  light 
source  made  no  difference  in  the  char- 
acter of  the  spectrum ;  and  he  first 
examined  a  star's  spectrum  half  a  cen- 
tury ago.  All  the  fixed  stars  are 
shown  to  be  bodies  of  exceedingly  high 
temperature,  and  self-luminous  like 
our  sun.  Scattered  everywhere 
throughout  the  universe,  too,  are  the 
same  elements  that  we  know  on  earth. 
The  absolute  temperature  of  the  sun 
and  numerous  stars  has  been  ascer- 
tained. Ultimately,  the  stars  must 
yield  their  relative  ages  to  the  spec- 
troscope. So,  too,  the  physical  con- 
stitution and  life  history  of  the  nebulae 
are  revealed ;  and  even  the  wizard 
comets,  though  freaky  in  their  mani- 
festation, are  found  to  contain  well- 
known  elements. 

But  another  fundamental ,  principle 
set  forth  by  Doppler  has  been  even 
more  fruitful :  that  the  spectral  lines  of 
a  body  radiating  light  are  fixed  in  posi- 
tion only  when  that  body  is  at  rest  with 
reference  to  the  earth.  If  moving  away 
from  us,  its  lines  are  shifted  slightly 
red-ward  in  the  spectrum ;  if  coming 
toward  us,  violet-ward.  Elaboration 
of  this  simple  principle  has  led  to  an 
astounding  expansion  of  research  in 
astro-physics,  known  as  "radio-veloc- 
ity work,"  and  we  find  the  cosmos 
everywhere  alive  with  motion,  whose 
direction  and  amount  for  all  the 
brighter  heavenly  bodies  the  astron- 
omer has  already  ascertained. 

Because  the  two  members  of  a  very 
close  double  star  are  periodically  mov- 
ing toward  or  from  us,  we  find,  from 
the  doubling  of  their  spectral  lines, 
how  long  it  takes  them  to  revolve  round 
each  other,  although  no  telescope  is 
powerful  enough  to  reveal  the  compo- 
nents ;  because  the  spectroscope  shows 
that  stars  in  the  general  neighborhood 
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of  Sirius  are  going  away  from  the  sun, 
while  those  in  the  opposite  region  of 
the  sky,  near  Lyra,  are  coming  toward 
us,  we  are  able  to  ascertain  anew  the 
direction  of  interstellar  drift  of  the 
sun  with  his  planetary  family,  and 
that  the  speed  of  this  motion  is  about 
12  miles  per  second.  Because  in  its 
yearly  orbit  round  the  sun  our  earth 
is  at  one  season  going  directly  toward 
a  certain  star,  and  six  months  later  di- 
rectly away  from  it,  the  spectroscope 
fixes  the  rate  of  that  motion,  thus  giv- 
ing the  exact  size  of  the  orbit,  and  so 
the  sun's  distance,  o^  the  unit  of  cosmic 


measure.  In  such  ways  the  science 
of  the  stars  has  been  revolutionized 
by  the  spectroscope  and  the  whole 
universe  becomes  the  familiar  haunt 
of  the  astronomer,  who  tells  us  that 
outermost  space  is  filled  with  sub- 
stances precisely  like  those  of  which 
our  earth  is  composed.  Ultimately, 
too,  the  spectroscope  will  no  doubt 
afford  the  last  word  on  that  greatest 
of  all  problems  in  physical  science, 
the  order  of  the  cosmos,  or  the  origin 
and  distribution  of  the  unnumbered 
millions  of  stars  throughout  the 
celestial  spaces. 


RADIUM 


By  HERBERT  N.  McCOY,  B.  S..  Ph.  D. 

Pi^ofessor  of  Chemistry,  Universiiy  of  Chicago;  Researcher  and  Author  on  Radioactivity 


MONG  scientists,  it 
i  s  very  generally 
conceded  that  the 
discovery  of  radium 
gave  to  the  world 
one  of  its  most  in- 
teresting and  unique 
riddles.  After  all  the 
"cranks,"  as  well  as 
geniuses,  had  failed 
to  produce  a  perpet- 
ual-motion machine ;  after 
all  the  alchemists  and  their 
scientific  successors,  the 
chemists,  had  failed  to  change  any  sin- 
gle chemical  element  into  another,  and 
the  world  had  settled  down  to  the  be- 
lief in  the  impossibility  of  achieving 
either  of  these  aims,  the  discovery  of 
the  phenomena  of  radioactivity  seemed 
to  show  the  fallacy  of  the  conclusion 
in  both  cases. 

The  discovery  of  radium  was  the 
logical  result  of  the  attempt  of  Bec- 
querel,  in  1906,  to  find  a  chemical  sub- 
stance which  would  produce  X-rays. 
This  famous  French  scientist  seemed 
to  have  succeeded  when  he  found  that 
all  compounds  of  the  rather  rare  ele- 
ment uranium  gave  rays  that,  like 
X-rays,    could    penetrate  light-proof 

CopjTight,  1912,  by  H.  H.  Windsor 


Prof.  H.  N.  McCoy 


screens  and  act  upon 
photographic  plates. 
A  very  remarkable 
fact  was  then  dis- 
covered :  the  ores  of 
uranium  were  far 
more  active  than 
their  uranium  con- 
tent would  lead  one 
to  expect.  This  dis- 
covery led  Mme. 
Curie,  the  brilliant 
young  wife  of  Pro- 
fessor Curie,  Becquerel's  colleague, 
to  search  for  other  active  substances 
than  uranium  in  such  minerals.  After 
two  or  three  years  of  most  difficult 
work,  from  a  ton  of  ore  as  much  radium 
as  could  heaped  upon  a  dime  was  ob- 
tained, in  the  form  of  pure  radium  chlo- 
ride, a  white  crystalline  substance  over 
a  million  times  as  active  as  an  equal 
weight  of  uranium.  A  bit  of  this  radium 
no  larger  than  a  pin  head  could  produce 
a  photograph  in  a  minute  or  two.  The 
radium  itself  glowed  faintly  in  the  dark 
and  caused  certain  minerals,  as  zinc 
blende  or  diamonds,  brought  near  it 
to  glow  quite  brilliantly.  Viewed  with 
a  magnifying  glass,  the  glow  of  the 
zinc  blende  is  seen  to  be  due  to  numer- 
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ous  distinct  sparks  or  scintillations, 
each  visible  for  but  a  moment. 

Not  only  light,  but  heat  also  is  pro- 
duced. At  first  it  was  thought  that 
this  heat  was  produced  continuously 
and  with  no  apparent  diminution  or  loss 
of  radium  as  time  went  on.  This  led 
to  the  statement  that  radium  was  a 
source  of  perpetual  energy.  We  now 
know  that  the  rate  of  heat  production 
is  slowly  diminishing  and  that  a  given 
quantity  of  radium  can  produce  only  a 
limited  total  amount  of  heat  energy, 
which  is,  however,  about  a  million 
times  as  great  as  that  formed  by  the 
burning  of  an  equal  weight  of  coal. 
The  chemical  and  physiological  activ- 
ities of  radium  are  also  matters  of  great 
interest  and  importance. 

The  rays  or  radiations  of  radium  are 
of  three  sorts,  the  "alpha,"  the  "beta" 
and  the  "gamma"  rays.  The  latter  are 
nearly  identical  with  X-rays,  the  beta 
rays  are  electrons  or  particles  of  neg- 
ative electricity  shot  out  at  velocities 
of  over  100,000  miles  a  second.  The 
alpha  rays  are  material  particles,  also 
shot  out  at  nearly  as  great  velocities  as 
the  beta  rays.  The  identification  of 
the  alpha  rays  as  atoms  of  the  gaseous 
element  helium  was  one  of  the  great 
discoveries  that  went  far  to  explain  the 
mystery  of  radium.  In  addition  to  hel- 
ium, radium  also  produces  continuously 
another  gas,  the  emanation,  which  like 
radium  itself  is  intensely  radioactive. 
Now  both  helium  and  the  emanation 
are  material  substances,  each  of  which 
is  an  element,  and  the  change  of  radium 
into  these  gases  is,  from  the  chemical 
standpoint,  quite  as  marvelous  as  that 
of  silver  into  gold  would  be.  But  this 
is  only  a  part  of  the  story :  radium  it- 
self is  being  continuously  produced  by 
the  element  uranium,  and  the  final 
product  of  the  emanation  is  very  prob- 
ably the  metallic  element  lead. 


Any  adequate  theory  in  explanation 
of  the  phenomena  of  radioactivity  must 
naturally  be  based  on  an  assumption 
regarding  the  nature  of  matter  and  the 
structure  of  the  atoms.  It  has  long 
been  evident  that  we  can  not  consider 
the  atoms  to  be  solid,  indivisible  par- 
ticles. It  is  now  thought  that  an  atom 
is  made  up  of  electrons  and  helium 
particles  moving  in  concentric  circles 
with  enormous  velocities,  and  that  the 
atoms  of  one  element  differ  from  those 
of  another  element  only  in  the  number 
and  arrangement  of  their  component 
parts.  Such  an  atomic  system  would 
usually  be  stable,  as  in  case  of  elements 
not  radioactive.  But  if  it  were  not 
wholly  stable,  it  would  in  time  break 
up  and  in  so  doing  throw  out  electrons 
or  helium  atoms  with  high  velocities. 

According  to  this  theory,  the  energy 
of  radium  has  existed  in  the  atom  as 
the  energy  of  its  rapidly  revolving 
parts,  but  becomes  apparent  only  when 
the  atom  disintegrates.  Radium 
seemed  to  have  a  constant  activity 
merely  because  it  was  changing  very 
slowly — about  .04  per  cent  a  year :  it  is, 
therefore,  not  a  source  of  perpetual 
energy.  The  change  of  one  radioactive 
element  into  another  and  into  helium  is 
accounted  for  in  the  following  simple 
fashion :  the  larger,  heavier  parent 
atom  disintegrates,  shooting  out ,  an 
electron,  or  an  alpha  ray,  which  is  an 
atom  of  helium,  and  leaving  a  smaller 
atom  of  a  new  element,  which  becomes 
in  the  course  of  time  unstable  and  in 
its  turn  disintegrates,  this  process  con- 
tinuing until  a  stable  atom  of  lead  is 
finally  left. 

It  is  now  proved  beyond  doubt  that 
radioactive  change  is  spontaneous  and 
cannot  be  induced  or  influenced  by  any 
human  agency;  the  chemist  is  still  un- 
able to  produce  the  transmutation  of 
a  single  element  into  any  other. 


CULEBRA    "VOLCANO"    CHEMICAL    ACTION    IN  SOIL 


Burning  ground  in  the  Culebra  Cut  of  the 
Panama  Canal,  a  phenomenon  which  gave  rise 
to  the  report  of  a  developing  volcano,  is  due 
simply  to  the  unusual  chemical  action  in  the 
soil  bared  to  the  sun  and  rains. 

Blue  smoke  issues  from  vents  in  the  mass, 
fragments  of  wood  are  charred  and  consumed, 
and  small  amounts  of  steam  are  detected. 
Scientific  investigation  shows  the  phenomenon 
to  be  due  to  the  oxidation  of  pyrite  in  the 
soil,  sulphuric  acid  and  sulphates  of  calcium, 
aluminum  and  magnesium  being  present. 
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LIGHTHOUSE  TOWER  AS 
"TITANIC"  MEMORIAL 

The  new  Sailors'  Home  Building,  at 
the  corner  of  South  Street  and  Coenties 
Slip,  New  York,  will  have  a  lighthouse 
tower  designed  as  a  memorial  to  the 
"Titanic."  This  tower,  according  to 
the  Nautical  Gazette,  will  be  identical 
with  the  accepted  form  of  lighthouse, 
with  stairs  in  the  rear,  a  lantern  gal- 
lery, and  a  fixed  green  light  which  will 
shine  out  over  the  har- 
bor and  be  visible  to  all 
the  lower  anchorage 
down  through  The  Nar- 
rows to  Sandy  Hook. 
The  government  has 
given  permission  for 
the  use  of  the  green 
light,  and,  as  this  color 
is  not  used  by  any 
lighthouse  on  the  coast, 
the  memorial-tower  lan- 
tern will  be  a  partic- 
ularly distinctive  one. 


CONCRETE-BLOCK 
OUTFIT  FOR  BOYS 

Nothing  delights  the 
average  boy  more  than 
the  building  of  some- 
thing real,  whether  it 
be  a  playhouse,  a  boat, 
a  cart,  or  any  other  ob- 
ject which  a  wide- 
awake boy  can  fashion 
with  varying  degrees  of 
success.  No  material, 
however,  is  more 
suited  to  arouse  the  interest  of  the  boy 
and  convert  his  desire  to  "do  things" 
into  practical,  tangible  results  than 
concrete,  and,  provided  with  an  outfit 
similar  to  the  one  dealt  with  in  this  ar- 
ticle, he  will  be  able  to  plan  and  build 
numberless  small  structures,  such  as 
miniature  houses,  dog  kennels,  etc., 
and  also  construct  such  articles  as  re- 
tainers for  garbage  cans,  match  safes, 
flower  boxes  and  many  other  useful 
things. 

The  outfit  for  making  concrete  blocks 
consists  of  a  frame,  3  by  3  by  2  in.  or 


2  by  2  by  4  in.,  with  plates  sufficient  to 
make  four  different  block  faces  for  the 
full-sized  blocks,  and  eight  faces  for 
the  smaller  blocks ;  an  adjustable  mold 
for  making  copings,  cornices,  door  and 
window  sills,  and  any  other  special* 
blocks  up  to  2  by  2%  by  IQi/o  in.,  to- 
gether with  cores  for  making  the 
blocks  hollow.  Triangle  strips  are  pro- 
vided for  making  bevel  edges,  and 
there  is  a  full  equipment  of  tools  for 
keeping  the  molds  in  good  condition, 
as  well  as  complete  in- 
structions for  making 
concrete,  tamping  and 
coring  the  blocks,  set- 
ting up  the  molds,  and 
making  special  blocks 
and  columns. 


A  Memorial   to  the      Titanic:"  the 
Lighthouse  Tower   of  the  New 
Sailors'  Home  in  New  York 


SEA  CRABS  AS 
TRAVELERS 

The  propensity  of 
edible  sea  crabs  to 
travel  has  been  under- 
going interesting  tests 
in  England.  Between 
July  and  September, 
1910, -according  to  a  re- 
port of  the  Eastern  Sea 
Fisheries  Committee  of 
London,  Eng.,  nearly 
2,000  crabs  were  cap- 
tured, and,  after  being 
labeled,  were  again  set 
free  along  the  Nor- 
folk and  Lincolnshire 
coasts.  These  crabs 
had  cast  their  shells  a 
short  time  before  cap- 
ture and  new  ones  were  in  the  process 
of  hardening  when  they  were  labeled. 
The  crabs  were  returned  to  the  sea  at 
varying  distances  from  the  shore;  re- 
wards were  offered  for  their  return 
when  captured,  and  up  to  the  present 
time  about  ^1  per  cent  have  been  turned 
in  to  the  commission  by  fishermen,  and 
full  data  tabulated.  One  of  the  crabs 
had  traveled  a  distance  of  98  miles, 
several  had  journeyed  from  40  to  50 
miles,  52  were  captured  within  one 
mile  of  their  first  home,  and  300  had 
traveled  only  three  or  four  miles. 
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Open-Air  School  for  Weak  Children  Conducted  in  a  London  Bandstand 


OPEN-AIR  SCHOOL  IN 
BANDSTAND 

One  of  the  bandstands  in  Regents 
Park,  London,  is  now  being  used  as 
an  open-air  school  for  weak  children, 
through  the  efforts  of  Dr.  Sutherland, 
of  the  Marylebone  Dispensary.  The 
children  attend  this  school  in  all  kinds 
of  weather,  being  provided  with 
shawls  and  foot  covering  in  wet 
weather.  The  bandstand  is  an  ideal 
place  for  such  a  school,  and  the  ses- 
sions, holding  during  the  day  and  on 
week  days  only,  do  not  interfere  with 
the  use  of  the  stand  for  band  concerts. 


(EThat  safety  first  is  becoming  an  im- 
portant factor  in  railroad  operation  is 
shown  by  the  recent  statistical  report 
of  one  of  the  largest  railway  systems  in 
the  country,  which  carried^  during  the 
five  years  previous  to  December  31, 
1911,  151,802,143  passengers,  of  which 
only  three  were  killed. 


ECONOMY  OF  GASOLINE 
POWER  FOR  TUGS 

By  converting  the  tug  ''Fox"  from 
steam  to  gasoline-motor  power,  the 
owners  of  this  Pacific  Coast  boat  have 
succeeded  in  saving  the  wages  of  an 
engineer  and  have  obtained  a  number 
of  other  advantages.  It  was  necessary 
to  take  ofif  the  old  house  and  then  build 
a  new  bed  for  the  engine,  but  the  new 
arrangement  gave  much  more  room  for 
quarters.  The  reduction  in  weight  of 
power  plant  brought  the  tug  about  8 
in.  higher  out  of  the  water,  which  was 
a  decided  advantage,  as  the  absorption 
of  water  in  her  woodwork  had  carried 
her  down  10  in.  below  the  waterline 
originally  planned,  and  more  freeboard 
was  needed  for  her  class  of  work.  The 
new  engines  increased  her  speed  almost 
two  miles  an  hour,  and  are  being  con- 
trolled by  the  pilot  in  the  pilot  house, 
with  occasional  attention  from  the  one 
deck  hand. 
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Mammoth  Reinforced  Concrete  Arch  in  New  Pittsburgh  Bridge  of 


GREAT  ARCH  OF  CONCRETE 
IN  PITTSBURGH 

The  largest  concrete  arch  in  magni- 
tude in  the  world,  and  the  second  larg- 
est as  respects  length  of  span,  is  prac- 
tically completed  at  Pittsburgh,  Pa.  It 
forms  part  of  the  Larimer  Avenue 
bridge  over  a  deep  ravine  in  the  east- 
ern residential  section  of  the  city,  and 
measures  312  ft.  clear  span.  In  Aus- 
tralia, 12,000  miles  away,  there  is  a 


huge  arch  of  concrete  with  a  clear  span 
of  317  ft.;  but  as  it  is  36  ft.  wide  as 
compared  with  the  50  ft.  width  of  the 
Larimer  Avenue  bridge,  the  American 
work  is  by  far  the  largest.  The  height 
of  the  Pittsburgh  structure  is  113  ft. 

Overall,  the  bridge  is  670  ft.  with  a 
roadway  in  the  center,  30  ft.  in  width, 
flanked  by  sidewalks  10  ft.  wide.  The 
immense  arch  ribs  of  the  main  span 
have  a  rise  of  67  ft.  With  the  excep- 
tion of  these  ribs,  which  are  reinforced 
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Greater   Magnitude    Than    Any    Similar  Structure    in    the  World 


with  Structural  shapes,  the  entire 
work  is  of  reinforced  construction,  me- 
dium open-hearth  steel  rods  being 
used.  The  roadway  is  supported  on  a 
main  arch  by  means  of  columns  spaced 
17  ft.  apart  and  connected  at  the  top 
by  reinforced  concrete  girders.  The 
main  piers  are  of  cellular  or  boxlike 
construction. 

At  the  western  end  of  the  bridge  are 
four  approach  arches  and  at  the  east- 
ern end,  three;  with  30-ft.  spans  for 


all.  Immediately  beyond  these  are  the 
abutments  which  are  of  most  solid  and 
substantial  build,  in  U-form,  filled  with 
earth. 

The  roadway  is  paved  with  sheet 
asphalt  and  has  a  grade  of  lyo  P^r 
cent.  There  is  an  ornamental  bridge 
rail  of  iron,  supported  by  panel  posts 
of  concrete,  spaced  16  ft.,  center  to 
center.  Ornamental  iron  electroliers 
carry  arc  lights. 

In  the  entire  bridge  there  are  8,500 
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cu.  yd.  of  concrete  and  436  tons  of 
steel.  The  estimated  cost  of  the  work 
is  $140,000. 

Concrete  bridges  are  taking  the 
place  of  iron  and  steel  bridges  all  over 
the  country  as  they  are  more  durable, 
being  less  subject  to  atmospheric  in- 
fluences. No  less  than  three  concrete 
bridges  are  now  being  built  in  Pitts- 
burgh by  the  municipality.  The  Lari- 
mer Avenue  work  is  under  the  super- 
vision of  the  Department  of  Public 
AVorks  of  Pittsburgh. 


IMPROVED  AIR  CONDITIONS 
FOR  FACTORY 

The  heating  and  ventilating  equip- 
ment of  a  new  factory  building  in 
Springfield,  ]\Iass.,  includes  two  air- 
cooling  machines  of  the  type  shown  in 
the  accompanying  illustration.  Dur- 
ing very  hot  weather  a  simple  change 
of  air  would  not  be  of  advantage,  the 
outside  air  being  of  such  high  tempera- 
ture that  it  would  offer  no  relief  to 
draw  it  into  the  building.  When  such 
conditions  prevail  it  is  intended  to  close 
all  windows,  bring  the  fresh  air  in 
through  tAVO  stair  wells  and  cool  this 
air  before  it  enters  the  workrooms. 

The  cooling  machines  are  of  the 
water-spray  type.    The  air  is  taken  in 


This  Machine  Supplies  Fresh,  Cool  Air  to  a  Factory 
during  the  Hottest  Weather 


through  an  opening  in  the  pent  house, 
enters  the  cooling  machine,  is  drawn 
through  the  water  spray,  passes  a  num- 
ber of  baffle  plates,  where  it  loses  its 
free  moisture,  continues  through  the 
fan  into  the  stair  well  and  passes  from 
there  through  the  louvers  into  the 
workrooms.  After  it  has  circulated 
through  a  workroom  it  leaves  through 
the  upper  louvers  in  the  center  parti- 
tions and  is  drawn  into  the  main  stair 
well  and  exhausted. 

The  water  for  the  machine  is  taken 
from  the  well  at  a  rate  of  about  60  gal. 
per  minute  for  each  machine  and  at  a 
temperature  of  about  54  deg.  F.  The 
manufacturers  guarantee  that  air  enter- 
ing at  95  deg.  F.  and  containing  9.3 
grains  of  moisture  to  the  cubic  foot 
will  be  cooled  to  78  deg. 

It  is  calculated  that  under  these  con- 
ditions it  will  be  possible  to  keep  the 
temperature  inside  the  building  about 
9  deg.  lower  than  the  outside,  chang- 
ing the  air  four  times  an  hour. 

As  this  is  practically  the  first  at- 
tempt that  has  been  made  to  cool  large 
workrooms  with  a  view  to  improving 
conditions  for  workmen  during  hot 
weather,  it  is  expected  that  some  com- 
plications may  arise  that  will  make  the 
problem  more  difficult  than  it  appears, 
but  it  is  also  believed  these  difficulties 
will  be  overcome. 


REMOVING  PLANT  PESTS  OF 
LOUISIANA  WATERWAYS 

Water  hyacinth,  the  pest  of  the  bay- 
ous and  canals  of  southern  Louisiana, 
has  become  such  an  obstruction  to 
traffic  in  those  waterways  that  an  or- 
ganized effort  is  now  being  made  to 
eradicate  it.  At  the  head  of  the  move- 
ment is  Lieut. -Col.  Lansing  H.  Beach 
who  will  have  the  active  cooperation  of 
officials  from  various  counties,  and  of 
local  business  men.  Patrols  will  be  es- 
tablished on  each  stream.  The  United 
States  engineering  office  will  do  the 
heavy  work  of  removing  the  hyacinths, 
either  by  spraying  or  total  removal 
from  the  water,  and  will  also  remove 
underbrush  and  trees  along  the  banks 
where    the    plant    lodges    and  finds 
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growth.  Fixed  and  swinging  booms 
also  will  be  established,  most  of  them 
under  government  supervision. 

After  a  stream  has  been  cleared  the 
committee  will  appoint  patrols  to  de- 
tach any  large  masses  of  hyacinths 
which  may  be  found,  so  that  they  may 
float  seaward.  The  booms  also  will  be 
inspected  by  the  patrols.  It  is  believed 
a  man  in  a  skiff  can  patrol  from  5  to 
10  miles  a  day,  and  a  launch  patrolman 
from  10  to  20  miles. 


THE  WORLD'S  GREATEST 
OIL  WELL 

Potrero  del  Llano,  Mexico,  claims 
the  biggest  oil  well  in  the  world.  It  is 
situated  near  the  Gulf  of  Mexico,  about 
110  miles  southeast  of  the  port  of 
Tampico,  and  was  struck  at  a  depth  of 
about  1,800  ft.  When  the  column  of 
oil  burst  forth  it  resisted  all  efforts  to 
bring  it  under  control,  running  wild  for 
three  months  before  the  mechanical  in- 
genuity of  experts  succeeded  in  curb- 
ing it.  This  was  accomplished  by 
means  of  a  giant  steel  valve,  made  es- 
pecially for  the  purpose.  The  valve, 
which  will  withstand  a  pressure  of 
2,400  lb.  to  the  square  inch,  was  in- 


A  Mexican  Oil  Well  Which  Has  a  Capacity  of  110,000 
Barrels  per  Day 

Stalled  under  extreme  difficulties,  and 
even  with  such  a  valve  upon  the  mouth 
of  the  well  it  was  not  deemed  wise  to 
close  the  flow  entirely  at  any  time.  It 
is  throttled  to  a  daily  output  of  about 
25,000  bbl. 

Several  months  after  the  well  was 
harnessed  it  was  opened  up  to  its  full 
capacity  to  discover  whether  the  flow 
had  decreased.  It  was  permitted  to 
gush  forth  for  20  minutes,  during 
which  time  the  output  was  carefully 
measured  and  found  to  be  at  the  rate 
of  110,000  bbl.  per  day.  More  than 
10,000,000  bbl.  of  oil  was  lost  during 
the  period  the  well  ran  wild. 


Steel  Valve  on  the  Mexican  Oil  Well  Which  With- 
stands Pressure  of  2,400  Lb.  to  the  Square  Inch 


GFinal  legal  recognition  of  the  aero- 
plane seems  to  have  come  in  France, 
where  a  law  has  been  enacted  provid- 
ing that  a  report  must  be  made  within 
24  hours  to  the  Health  Department  of 
births  occurring  in  flying  machines. 
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SHIELDS  AS  PROTECTION 
FOR  POLICEMEN 

The  riots  in  Liverpool,  Eng.,  last 
year,  in  which  the  police  received  many 
severe  injuries  from  bombardments  of 


Shield  in  Position  to 
Protect  the  Face 


Warding  off  Missiles 
Hurled  irom  Roofs 


broken  bottles,  iron  fragments  and 
brickbats  thrown  by  the  disorderly  ele- 
ment, have  resulted  in  the  adoption  by 
the  police  of  that  city  of  a  shield  for 
use  in  such  emergencies.  It  is  the  in- 
vention of  a  Liverpool  citizen,  who 
acted  as  a  special  constable  during  the 
riots. 


PROTECTING  CONCRETE 
AGAINST  FROST 

A  concrete  reservoir,  45  ft.  in  diam- 
eter and  21  ft.  high,  partly  above  and 
partly  below  ground,  erected  in  Vir- 
ginia, Minn.,  by  the  Electric  Power  & 
Water  Co.,  was  successfully  protected 
against  freezing  by  covering  the  ex- 
posed part  with  a  layer  of  clay,  then  a 
layer  of  cinders  and  above  that  a  sec- 
ond layer  of  clay.  When  this  cover- 
ing was  removed  last  spring,  the  tank 
showed  no  sign  of  injury  by  frost,  de- 
spite the  severe  winter. 


SULPHUR  GASES  DESTROYED 
BY  NEW  PROCESS 

Elimination  of  sulphur  gases  from 
smelter  fumes  has  been  accomplished 
at  an  experimental  plant  in  California. 

Its  operation  is  based  on 
a  process  originated  by 
Prof.  S.  W.  Young,  of 
Leland  Stanford  univer- 
sity. The  smelter  fumes, 
at  properly  elevated  tem- 
perature, are  caused  to 
mix  thoroughly  with  the 
vapor  from  an  oil  spray. 
This  process  reduces  the 
sulphur  oxides  to  elemen- 
tary sulphur,  which,  how- 
ever, has  to  be  condensed 
to  the  plastic  or  solid 
form  by  a  reduction  in 
temperature. 

The  temporary  plant 
comprised  a  brick  flue 
with  a  condensing  cham- 
ber and  a  second  flue  lead- 
ing to  a  smokestack.  The 
larger  flue,  which  receives 
the  smelter  gases  directly 
from  the  roasters,  has 
transverse  panels  of  brick 
checkerwork,  the  openings  of  which  are 
filled  with  broken  pieces  of  a  mixture 
of  plaster  of  paris  and  sawdust.  The 
sawdust  burns  out,  leaving  the  plaster 
porous,  and  this  furnishes  a  contact 
material  to  expedite  the  reaction  be- 
tween vaporized  oil  and  sulphur  ox- 
ides. The  condensing  chamber  has 
a  single-partition  baffle  wall  and  dis- 
charges to  the  second  and  smaller  flue 
leading  into  the  stack. 

Before  the  gases  are  sent  through, 
the  whole  apparatus  is  heated  to  a  low 
red  heat.  Oil  is  sprayed  into  the  hot 
gases  near  the  roaster  intake,  and  water 
is  sprayed  through  the  roof  of  the  con- 
densing chamber.  It  is  reported  that 
.by  the  time  the  gases  have  reached  the 
condensing  chamber  there  are  no  ap- 
preciable quantities  of  the  sulphur  ox- 
ide. Contact  with  the  cooling  spray 
causes  the  sulphur  to  condense,  most 
of  it  being  deposited  in  plastic  form  on 
the  floors  of  the  condensing  chamber, 


Method  of  Carrying 
the  Shield 
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but  considerable  quantities  are  carried 
ut  of  the  smokestack  in  the  form  of 
ne  "flower  of  sulphur."      The  pro- 
cess is  patented. 


PRIMITIVE  SCREWS  STILL 
USED  IN  INDIA 

Screws  are  still  made  in  India  in  the 
primitive  way,  according  to  Eastern 
Engineering,  there  being  not  the  slight- 
est change  from  the  original  method. 
Two  soft  wires  are  wound  together 
around  a  mandrel,  then  the  wires  are 
carefully  separated,  and  one  of  them  is 
soldered  into  a  tube  or  nut,  while  the 
other  is  soldered  to  a  short  rod.  These 
screws  are  left-hand,  as  the  wire  is 
wound  over  and  over  by  the  right 
hand.  All  the  silversmiths  make  their 
screws  in  this  way. 


MECHANICAL  PEN  FOR 
STIPPLING 

A  well-known  English  artist  and  de- 
signer is  here  shown  at  work  with  an 
ingenious  machine  of  his  own  inven- 
tion to  make  the  series  of  dots  and 
marks  in  drawing  and  engraving  called 
stippling.  It  is  a  mechanical  pen  capa- 
ble of  producing  beautiful  examples  of 
stipple  and  other  designs,  and  is  run  by 
clockwork.  All  he  has  to  do  is  to  guide 
the  pen  and  use  his  artistic  ability  as  a 
designer. 


LAWN  TENNIS  PLAYED 
AT  NIGHT 

Lawn  tennis  is  a  fascinating  and 
healthful  game,  even  when  played  in 
the  heat  of  the  day,  but  when  it  can  be 
played  out  of  doors  in  the  cool  of  the 
evening  and  long 
after  dark,  it  is  a 
delightful  pastime. 
Howard  C.  McDon- 
ald of  Buffalo,  N.  Y. 
has  devised  a  means 
of  illuminating  a  ten- 


Working  with  a  Clockwork-Driven  Stippling  Pen 


Lawn-Tennis  Court,  Showing  How  Light  is  Supplied 

nis  court  so  that  play  can  be  started 
rather  than  stopped  at  the  arrival  of 
dusk. 

The  idea  of  playing  tennis  with  the 
use  of  artificial  light  is  not  a  new  one. 
The  former  method,  described  in  this 
magazine  some  time  ago,  called  for 
a  number  of  incandescent  lights  along 
the  four  sides  of  the  court,  but  no  ef- 
fective and  economical  means  of  light- 
ing had  been  devised  heretofore. 

Instead  of  employing  a  great  many 
lights  and  great  electric  power,  the 
owner  can  get  satisfactory  results  with 
four  large  incandescent  lights.  The 
lights  are  placed  at  the  top  of  four 
poles,  located  7  ft.  back  from  the  side 
lines  of  the  courts  on  the  sides,  and  di- 
rectly opposite  the  serving  line,  or  18 
ft.  on  either  side  of  the  net. 

The  poles  are  12  ft.  high  and  the 
lights  are  set  deep  in  1-ft.  metal  re- 
flectors.    The  reflectors  are  covered 
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with  wire  netting  so  that  they  will  not 
be  broken  by  the  ball  while  in  play  and 
are  tilted  at  an  angle  of  45  deg.  to- 
ward the  center  of  the  court.  The 
player  thus  sees  only  the  diffused  light 
from  the  reflectors  instead  of  getting 
the  sharp  light  from  the  bulb. 


The  lighting  of  the  court  is  con- 
trolled by  a  switch  from  the  house. 
The  poles  on  which  the  lights  are  lo- 
cated are  of  li/4-in.  pipe.  The  wiring 
is  carried  along  the  sides  and  not  across 
the  court,  from  pole  to  pole,  so  that  it 
in  no  way  interferes  with  the  play. 


LATEST  WAR    DIRIGIBLE    OF    THE    FRENCH  ARMY 


The  aerial  de- 
partment of  the 
French  army, 
which  has  been 
steadily  develop- 
ing the  dirigible 
balloon  as  well  as 
the  aeroplane,  and 
has  easily  ranked 
France  with  Ger- 
many as  a  world 
power  giving  most 
consideration  to 
the  gas-lifted  air- 
ship, has  just 
added  the  "Clem- 
ent Bayard  V" 
to  its  aerial  fleet. 
The  new  dirigible 


is  282  ft.  long,  has 
a  volume  of  318,- 
000  cu.  ft.,  and  is 
driven  by  two  125- 
hp.  motors.  She 
has  two  propel- 
lers, each  of  which 
has  a  span  of 
about  20  ft.,  and 
her  speed  is  about 
35  miles  an  hour. 


Carrying  Portion  of  the  Car,  Showing  One  of  the 
Propellers  and  the  Motor  Arrangement 


CT  h  e  Peruvian 
government  has 
announced  the 
finding  of  a  valu- 
able emerald  mine 
in    that  country. 
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INTERNATIONAL  RADIUM 
STANDARD 

A  commission  of  scientists  from  all 
countries  has  been  working  out  in 
Paris  an  international  standard  of 
radium,  by  means  of  which  it  will  be 
possible  in  the  future  to  exactly  deter- 
mine the  quantity  of  radium  contained 
in  any  preparation,  and  consequently 
also  the  comparative  value  of  the  vari- 
ous radioactive  substances. 

The  proposal  of  Madame  Curie,  who 
has  taken  part  in  the  deliberations,  was 
to  adopt  as  the  international  standard 
one  which  she  had  previously  pre- 
sented to  the  Austrian  radium  insti- 
tute and  a  duplicate  of  which  she  had 
presented  to  Sir  William  Ramsay. 
This  proposal  was  accepted. 

The  international  standard  will  be 
kept  at  Paris.  It  consists  of  less  than 
eight  ten-thousandths  of  an  ounce  of 
pure  chloride  of  radium,  to  the  value 
of  $2,640.  This  sum  was  contributed 
by  one  of  the  members  of  the  commis- 
sion. Secondary  standards  will  be 
made  and  placed  at  the  disposal  of 
governments  or  scientific  institutions, 
desirous  of  procuring  them. 


THE  WORLD'S  SMALLEST 
BUSINESS  "BUILDING" 

What  is  believed  to  be  the  smallest 
business  ''building"  in  the  world  is  lo- 
cated at  2  Light  Street,  Baltimore,  Md. 
This  building,  for  it  is  a  building  inas- 
much as  a  building  permit  was  re- 
quired from  the  city  authorities  before 
it  could  be  erected,  stands  on  a  triangu- 
lar-shaped lot,  has  a  frontage  of  2  ft. 
7  in.,  a  depth  of  1  ft.  5  in.,  and  is  6  ft. 
tall. 

The  ground  upon  which  it  stands  is  a 
remnant  left  when  Light  Street  was 
widened  following  the  great  fire  of 
1904.  At  that  time  the  city  bought  all 
of  the  lots  fronting  on  this  street,  as  it 
was  then,  took  what  land  was  neces- 
sary for  the  reconstructed  street,  and 
sold  the  remnants  at  public  auction. 
The  remnant  upon  which  the  smallest 
"building"  stands  was  purchased  by 
Joseph  P.  Jarboe,  who,  fortunately,  in 
common  with  adjacent  owners,  enjoys 


A  2iz  by  liVFt.  Structure,  Considered  as  a  Building 
Because  a  Building  Permit  was  Required  for  Its 
Erection 

the  privilege  of  using  a  portion  of  the 
area  way  in  the  rear.  Otherwise  his 
"property"  would  be  of  little  use  to 
him. 


AUTOMOBILE  SALESMEN  HAVE 
FARM-HAND  AIDS 

The  greatest  trouble  of  the  auto- 
mobile salesman  whose  activities  take 
him  among  the  farmers,  is  the  latter's 
unwillingness  to  listen  to  him  during 
the  busy  season,  but  one  selling  or- 
ganization, at  least,  has  overcome  this 
difficulty  in  a  very  ingenious  way. 
Each  salesman  takes  along  with  him 
an  able-bodied  farm  hand.  When  the 
farmer  mutters  ''Too  busy  !"  and  makes 
a  move  as  if  to  start  off  behind  his 
plow,  the  salesman  checkmates  him 
with,  "That's  all  right.  Here's  a  man 
who'll  engineer  the  plow  while  I  show 
you  the  machine.  We'll  go  for  a  nice 
'little  ride." 
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SPEED    TRIALS    OF  THE 
U.  S.  S.  "ARKANSAS" 

The  accompanying  illustration  shows  the 
''Arkansas/'  the  greatest  American  battle- 
ship yet  in  commission,  during  one  of  her 
speed  trials  off  Rockland,  Me.  Despite  her 
accident  in  striking  a  reef,  she  continued  her 
speed  tests,  and  in  five  of  her  fastest  runs 
averaged  Sl^/o  knots  (24.75  miles  an  hour). 
At  no  time  during  these  runs  did  she  draw 
on  her  reserve  power. 


NEW  CIVILIAN  COURT  DRESS 
OF  BRITISH  COURT 

New  rules  on  the  old  and  the  new  style  of 
court  dress  permitted  the  ordinary  civilian  at 
British  court  functions  have  just  been  pub- 
lished in  a  book  by  a  court  official.  Both 
uniforms  are  of  black  velvet,  but  the  older 
dress  is  more  elaborately  ornamented  with 
steel  buttons,  and  there  are  lace  frills  and 
ruffles  at  the  neck  and  wrists. 

Mistakes  frequently  arise  when  attempts 
are  made  to  introduce  some  of  the  orna- 
ments of  the  old  style  into  the  simpler  form 
of  the  new.  Persons  in  uniform  sometimes 
come  to  court  wearing  trousers  prescribed 
for  a  levee,  says  a  writer  in  the  London  Mail. 
They  are  not  always  refused  entree,  but  are 
occasionally  permitted  to  pass  the  official 
censor  upon  promise  to  keep  in  the  back- 
ground. Many  civilians  also  make  the  error 
of  wearing  their  swords  on  the  right-hand 
side. 

The  court  dress  of  a  private  gentleman 
costs  from  $150  to  $250,  according  to  the 
elaboration  of  the  steel  work  in  the  buttons 
and.  sword  hilt.  The  black  velvet  coat  costs 
about  $50,  the  steel  buttons  from  $10  to  $50, 
and  the  black  velvet  breeches  from  $30  to 
$35.  The  white  satin  waistcoat  required 
varies  in  price  from  $10  to  $15  or  more, 
while  the  cocked  hat  is  a  trifle  more  expen- 
sive. Knee  and  shoe  buckles  range  from  $5 
to  $20,  *and  the  sword  from  $17.50  upward. 

Members  of  the  royal  household  require 
about  $1,500  worth  of  uniforms.  They 
must  have  full  dress  for  courts,  state 
balls,  concerts  and  other  great  cere- 
monies, levee  dress  for  less  formal  oc- 
casions, and  special  evening  dress  of 
blue  cloth  with  black  velvet  collar. 
For  certain  officers  of  the  household  a 
Windsor  uniform  is  essential.    This  is 


The  U.  S.  S. 


Arkansas,"  the 
When  a 


an  evening  dress  worn  only  at  Wind- 
sor castle. 


CCabole  is  a  beautiful  tree  which 
grows  in  Africa  and  in  the  West  Indies, 
and  is  said  to  furnish  the  most  costly 
wood  in  the  world,  being  quoted  at 
about  $3,500  per  cubic  yard. 
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Newest  and  Most  Powerful  Battleship  of  the  United 
Speed  of  24.75  Miles  was  Attained  without  Drawing 

HARVESTING  CAVIARE 
IN  RUSSIA 

The  delicacy  caviare  consists  of 
sturgeon  eggs  or  roe,  salted  down. 
The  caviare  industry  is  most  extensive 
in  Russia,  and  the  chief  center  for  the 
sturgeon   fishery   in   that   country  is 


States  Navy,  on  Her  Recent  Trial  Trip 
on  Reserve  Power 

Astrakhan,  at  the  mouth  of  the  Volga 
River.  The  sturgeon  often  attains  a 
length  of  24  ft.  and  a  weight  of  1,200 
lb.,  and  sometimes  a  third  of  this 
weight  consists  of  roe,  a  single  fish 
in  many  instances  containing  as  many 
as  3,000,000  eggs. 

The  roe  is  taken  from  the  fish  by 
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slitting  them  up  the  belly  on  the  docks 
or  in  the  fish  houses.  Then  it  is  sepa- 
rated from  its  adherent  tissue,  passed 


Oourtesy  Illustrated  London  News 


The  Source  of  Caviare  is  the  Sturgeon's  Belly;  Remov- 
ing the  Eggs  or  Roe  from  Sturgeon  on  a  Fishing 
Wharf  in  Russia 

through  sieves,  salted  down  in  tubs, 
and  packed  for  storage  or  export. 

Some  years  ago  the  sturgeon  fishery 
was  carried  on  to  a  considerable  ex- 
tent in  Lake  Huron  and  one  or  two 
other  of  the  Great  Lakes  of  America, 
but  the  catch  of  sturgeon  has  been 
steadily  diminishing. 


SKYSCRAPERS  AS  VENTILAT- 
ING SHAFTS 

The  inrush  of. air  that  takes  place 
when  the  street  door  to  a  skyscraper  is 
opened  on  a  cold  day  is  an  annoyance 
often  commented  on.  But  few  persons 
stop  to  consider  the  cause  of  this  phe- 
nomenon, or  to  note  that  it  does  not 
occur  in  warm  weather  or  when  the 
door  to  a  small  building  is  opened. 


This  rush  of  air  is  most  severe  in  the 
highest  buildings,  which  also  have  the 
largest  elevator  equipment.  There  are 
always  a  sufficient  number  of  openings 
near  the  top  of  such  a  building  to  cause 
the  elevator  shafts  to  act  as  huge  ven- 
tilating flues.  The  difference  in  tem- 
perature between  the  air  inside  the 
building  and  that  on  the  outside  causes 
a  constant  pressure  on  the  doors,  the 
effect  of  which  is  noticed  only  when  the 
doors  are  opened.  To  overcome  this, 
two  sets  of  doors  are  being  installed  at 
the  entrances  to  most  new  high  build- 
ings. This  is  an  effective  remedy  ex- 
cept when  the  inner  and  outer  doors  of 
an  entrance  are  opened  at  the  same 
time. 


EFFECT  OF  SOLAR  ECLIPSE 
ON  WIRELESS 

Interesting  tests  were  made  between 
the  wireless  stations  at  the  Royal  Dock 
Yard,  Copenhagen,  and  at  Blaavands- 
huk,  Jutland,  during  the  recent  solar 
eclipse,  to  ascertain  the  effect  of  the 
eclipse  on  wireless  transmission.  It 
was  shown  that  the  transmission  be- 
came more  distinct  and  reliable  as  the 
eclipse  progressed,  and  that  it  was  most 
distinct  shortly  after  the  culmination  of 
the  eclipse.  This  is  claimed  to  confirm 
the  belief  that  it  is  the  effect  of  the 
solar  light  upon  the  atmosphere  which 
causes  wireless  communications  to  be 
less  clear  during  the  day  than  at  night. 


TABLE  CONSTRUCTED  BY 
BLIND  WOODWORKER 

In  the  accompanying  illustration  is 
shown  a  combination  cabinet  and  art 
table  constructed  for  an  artist  by 
W.  L.  Kohler, 
a  blind  wood- 
worker. Every 
part  of  the  table 
i  s  handmade, 
finished  in  dark 
golden  oak,  and 
is  only  one  of  the 
many  articles  of 
furniture  he  is  able  to  construct, 
though  handicapped  by  loss  of  sight. 
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The  Only  Lodge  Hall  Located  in  a  Modern  Hotel  in  America 


MASONIC  HALL  IN  CHICAGO 
HOTEL 

The  beautiful  ]\Iasonic  Hall  in  the 
Auditorium  Hotel,  Chicago,  is  said  to 
be  the  only  lodge  hall  located  within 
a  modern  hotel  in  the  United  States. 
It  occupies  the  Egyptian  room,  for- 
merly a  banquet  hall,  85  ft.  long  by  40 
ft.  wide,  with  a  22-ft.  ceiling.  The 
main  feature  of  the  illumination  of  the 
hall  is  the  21  indirect-lighting  fixtures 
suspended  from  the  21  stucco  panels  of 
the  ceiling.  Eighteen  art-glass  win- 
dows presented  a  problem  in  illumina- 
tion which  was  solved  by  placing  in- 
direct-lighting units  behind  each,  at 
the  proper  angle  to  make  the  art-glass 
patterns  become  distinctly  visible 
when  the  other  lights  are  dimmed. 


CA  recent  test  of  the  gates  installed  in 
a  Gatun  lock  of  the  Panama  Canal 
shows  that  the  operating  machinery 
could  open  and  close  the  enormous 
structure,  each  half  of  which  weighs 
448  tons,  in  less  than  two  minutes. 


ELECTRIC  FANS  USED 
IN  STABLE 

The  stables  in  the  fine  modern  barn 
of  the  Western  News  Company  in 
Chicago  have  been  made  a  paradise  for 
horses  during  the  warm  summer 
months  by  the  installation  of  electric 
fans.  Oscillating  fans  are  mounted  on 
the  wall  at  the  ends  of  the  passage- 
ways  leading  between  the   rows  of 


An  Electric  Fan  Keeps  the  Stable  Cool  during 
Hot  Summer  Nights 

stalls,  and  the  movement  of  air  which 
results  keeps  the  stables  comparatively 
cool. 
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DRIVING  AN  ALLIGATOR 

Using  a  child's  toy  wagon  and  allowr- 
ing  himself  to  be  drawn  about  by  an 
alligator,  is  one  of  the  queer  methods 
adopted  by  a 
German  sports- 
man to  win  a 
wager.  He 
claimed  in  a  con- 
versation with  a 
friend  that  there 
were  no  less  than 
10,000'  methods 
of  locomotion, 
and  in  the  dis- 
pute that  fol- 
o  w  e  d  he 
wagered  that  he 
could    prove  it. 


One  of  10,000  Modes  of  Transportation 

The  bet  was  taken  up  by  the  friend 
and  a  trip  around  the  world  was  under- 
taken to  try  out  all  the  various  kinds 
of  transportation,  and  incidentally  to 
devise  some  new  ones.  This  is  one  of 
the  German's  original  stunts.  It  was 
carried  out  at  the  alligator  farm  at  Los 
Angeles,  Gal.  As  a  photograph  of  each 
method  of  transportation  is  taken, 
there  will  be  no  question  over  the  re- 
sult of  the  attempt. 


OZONIZED  AIR  HASTENS 
DRYING  OF  PAINT 

A  method  of  hastening  the  drying 
of  freshly  applied  paint,  especially  on 
automobile  bodies,  by  means  of  ozone, 
has  recently  been  put  to  a  test.  The  in- 
ventor explains  that  when  a  filler,  paint 
or  varnish  dries,  a  chemical  reaction 
takes  place,  the  oil  in  the  paint  becom- 
ing oxidized  and  increasing  in  weight, 
which  increase  indicates  the  degree  of 
dryness  the  paint  has  attained. 

The  ozone,  which  is  an  active  oxidiz- 
ing agent,  was  carried  by  forced  draft 


into  the  drying  room  where  it  cpmc 
into  contact  with  ''green"  paint  t^the 
newly  painted  body  selected  for  ?J*e 
test.  Another  body,  having  an  equal 
amount  of  paint  spread  over  the  same 
area,  was  placed  in  a  natural  atmos- 
phere. At  the  end  of  an  hour  the  body 
kept  in  the  ozonized  air  had  gained 
1.67  per  cent  in  weight,  while  the 
other  had  increased  only  1.13  per  cent. 
At  the  end  of  the  second  hour  the  re- 
spective increases  in  weight  were  3.34 
per  cent  and  1.51  per  cent;  and  after 
15  hours  the  ozone-treated  sample  had 
gained  19.74  per  cent,  as  against  a  total 
increase  of  9.76  per  cent  for  the  other. 
The  ozone  treatment  thus  showed  an 
advantage  of  more  than  100  per  cent 
over  plain-air  drying.  Allowing  only 
50  per  cent  in  practice,  the  value  of  the 
new  process  is  obvious. 


SPEEDOMETER  EQUIPPED 
WITH  MAGNIFIER 

Several  makes  of  European  racing 
cars  are  now  being  fitted  with  what 
might  be  termed  ''magnifying"  speed- 
ometers ;  that  is,  a  magnifying  glass  of 
such  focus  and  so  placed  in  relation  to 
the  speedometer,  that  the  latter  may  be 
easily  and  distinctly  read  from  the 
driver's  seat.  It  is  claimed  that  the  de^ 
vice  brings  the  speedometer  figures  into 


A  Special  Magnifying  Speedometer  Designed 
for  Use  on  Racing  Automobiles 

full  view  without  in  the  slightest  degree 
diverting  the  driver's  attention  from 
the  road. 


MEASURING  A  WINTER'S 
ACCUMULATED  SNOW 

By  L.  WILLIAM  THAVIS 


Outfit  of  Weather-Bureau 
Agent  for  Measuring 
Winter's  Snowfall 


Measuring  the 
vast  annual 
snowfall  in  the 
Rocky  Moun- 
tains to  aid  the 
farmers  of  the 
semiarid  West 
in  growing  their 
crops  more  in- 
telligently and 
profitably,  is  a 
n  e  w  work  in 
^v  h  i  c  h  the 
United  States 
^^^eather  Bureau 
is  now  engaged. 
These  surveys 
are  made  in  the  great  canyons  and 
gulches  just  before  the  early  spring 
planting  season.  ]\Ieasurements  of 
depth  and  density  of  the  snow  layer 
and  its  approximate  area  are  t:om- 
puted  by  the  Weather  Bureau  experts 
and  a  determination 
reached  as  to  the  sea- 
son's water  supply 
for  irrigation  and 
water  power. 

The  irrigating 
farmer  may  ask: 
"'How  much  water 
will  I  have  this  sea- 
son?" He  is  inter- 
ested in  the  quantity 
of  water  which  the 
mountains  will  yield, 
no  matter  what  kind 
of  crop  he  may  plant. 
His  interest,  of 
course,  is  entirely 
practical.  If  he  knew 
just  how  much  water 
he  would  have  for 
the  coming  season, 
he  could  tell  approxi- 
mately the  value  of 
his  crop.  The  engi- 
neer is  equally  inter- 
ested in  this  question. 
If  he  were  to  build  a 
dam  either  for  power 


or  for  irrigating 
purposes  or  for 
a  knowl- 
:r- 
of 


both, 

edge  of  the  aver- 


age amount 
water  which 
may  be  ex- 
pected to  pass  a 
certain  point 
would  be  of 
greatest  value  to 
him.  And  after 
the  dam  is  built, 
such  knowledge 
is  of  no  less  im- 
portance. 

To  the  ereater 


An  Example  of  the  Diffi- 
culties Encountered  by 
the  Field  Force 


part,  the  moisture  precipitated  as  rain 
or  snow  is  evaporated  from  the  sur- 
face of  the  oceans.  After  evaporation 
the  water  vapor  is  borne  along  by  the 
general  eastward  drift  of  the  atmos- 
phere and  precipitated  according  to 
the  well-known  laws 
of  rain  or  snow  for- 
mation. Snow  is  de- 
posited on  the  lower 
levels  in  the  winter 
time,  but  at  the 
higher  elevations  the 
first  snow  occurs  in 
the  early  fall  and  con- 
tinues all  winter  and 
spring.  At  the  very 
highest  levels  precip- 
itation is  in  the  form 
of  snow  even  during 
the  summer  months. 

The  snow  does  not 
lie  in  an  even  layer 
over  the  mountain 
side,  but  is  blown,  not 
only  during  a  snow- 
storm but  by  wind- 
storms at  other  times 
as  well,  into  gulches 
and  ravines,  forming 
immense  drifts.  And 
it  is  to  the  forming  of 


Snow-Filled  Valleys  in  the  Rocky  Mountains 
Which  Feed  the  Summer  Streams 


these 
owe 


drifts 
our 


that  we 
summer 
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water  supply.  This  snow  becomes 
packed  and  solidified  in  many  places  to 
the  density  of  ice.  This  density  is  due 
to  the  great  depth  of  the  drifts,  the  up- 
per layers  bearing  down  upon  those 
underneath  and  packing  them.  As 
spring  and  summer  approach  these 
vast  fields  of  packed  snow  begin  to 
melt  and  yield  water  for  irrigation. 

For  computing  the  water  equivalent 
of  an  area  of  snow  in  a  watershed 
above  an  irrigation  dam  or  canal,  the 
expert  uses  an  outfit,  comprising  a 
density  tube  and  scale,  an  aneroid 
barometer,  a  compass,  and  a  metal 
semicircle  with  plumb  and  pointer,  to 
secure  slope  angles.  Besides  clothing 
suitable  for  work  of  this  character 
snowshoes  are  an  indispensable  part  of 
the  outfit. 

The  density  tube  is  an  instrument 
made  of  galvanized  sheet  iron,  3  in.  in 


diameter  and  4  ft.  long.  It  has  a  pro- 
jecting iron  *'nose,"  resembling  a  saw 
edge,  to  facilitate  perforating  ice  crusts 
or  solidly  packed  snow.  Outside  the 
tube  is  a  scale  for  measuring  depths. 
The  method  of  operation  consists  sim- 
ply in  plunging  the  tube  into  the  snow 
layer  and  weighing  the  instrument 
with  its  core  of  snow.  The  scale  on 
the  balance  is  so  arranged  that  the 
depth  of  water,  equivalent  to  the  snow 
layer,  is  read  ofif  at  once.  With  the 
aid  of  other  apparatus  the  total 
acreage  of  the  watershed  is  measured. 

After  the  number  of  acres  of  snow 
layer,  its  depth  and  density  are 
computed,  a  determination  is  readily 
reached  as  to  the  approximate  quan- 
tity of  water  that  may  be  expected  to 
be  supplied  from  the  mountains  in  a 
given  territory  during  the  spring  and 
summer  seasons. 


VALUABLE   GAMBLING  TOOLS   IN  POLICE  BLAZE 


The  statutes  of  New  York  state  re- 
quire that  all  gambling  apparatus  con- 


fiscated by  the  police  be  burned.  The 
Syracuse  police,  in  following  out  the 


Burning  Roulette  Wheels,  Faro  Outfits  and  Other  Gambling  Paraphernalia  Seized  by  the 

Syracuse  Police 
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Flagpole,  87  Ft.  Long,  Transported  from  Newark  to  Mendham,  N.  J.,  on  a  Motor  TrucK 


letter  of  the  law,  recently  destroyed  ap- 
paratus to  the  value  of  about  $8,000. 
The  accompanying  illustration  shows 
clearly  the  bonfire  made  by  the  author- 
ities. In  the  foreground  is  a  large  rou- 
lette wheel,  which  alone  is  worth  a  con- 
siderable sum.  Three  large  vans  were 
necessary  to  carry  all  the  appliances  to 
the  dump. 


TRANSPORTING    BIG  POLE 
ON  MOTOR  TRUCK 

A  remarkable  feat  in  motor-truck 
transportation  was  successfully  carried 
out  recently  in  the  transportation  of  an 
87-ft.  main  section  of  a  flagpole  from 


Newark  to  Mendham,  N.  J.,  over  a 
road  having  a  number  of  steep  grades. 
The  section  weighed  5  tons. 


AEROPLANE    MOTOR  IN 
ENDURANCE  TEST 

In  a  recent  test  at  the  British  military 
aeronautical  field,  located  at  Farnbor- 
ough,  Eng.,  a  new  9-cylinder,  110-hp. 
motor  ran  24  consecutive  hours  with- 
out a  stop,  developing  an  average  of 
113  hp.  The  fuel  consumption 
amounted  to  0.1  gal.  per  hour  for  each 
horsepower.  The  performance  of  this 
motor,  according  to  the  French  jour- 
nal   L'Aero,    is  without  a  precedent. 


THE    GOVERNMENT'S    GREAT    WIRELESS  STATION 


Two  of  the  three  great  wireless  tow- 
ers being  constructed  by  the  govern- 
ment near  Fort  Myer, 
Va.,  are  shown  under 
construction  in  this  illus- 
tration. These  towers 
will  be  the  central  sta- 
tion, and  through  them, 
with  the  aid  of  the  re- 
mainder of  the  sys- 
tem, the  government 
expects  to  be  able  to 
communicate  with 
its    battleships  and 


stations  nearly  all  over  the  world.  The 
tallest  of  the  three  towers  will  rise 
to  a  height  of  650  ft.,  and  the  two 
smaller  ones  will  each  be  450  ft.  high. 


CThe  boring  of  a  second  Simplon  Tun- 
nel, for  which  the  heading  was  pre- 
pared from  the  first,  may  be  abandoned 
in  favor  of  a  scheme  for  broadening 
the   gallery   of  the 
present  tunnel,  with- 
out    interfering  in 
any    way   with  the 
normal  traffic. 


The  Great  Towers  of  the  Government's  Central  Wireless  Station  in  Course  of  Construction 
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Private-Car  Cottage  Has  All  the  Comforts  of  Home 

OLD  RAILWAY  COACH  USED  AS  A  COTTAGE 


Though  the  private  railway  coach  is 
regarded  as  a  luxury  of  the  very 
rich,  there  is  at  least  one  private  rail- 
way coach,  which,  while  a  luxury,  is 
not  the  property  of  a  millionaire. 
This  particular  coach  is  doing  duty  as 
a  summer  cottage  for  a  railroad  man 
and  is  said  to  be  a  most  comfortable 
home.  It  long  ago  ceased  to  travel  on 
the  rails  and  while  still  retaining  its 


distinctive  form,  is  also,  literally,  a 
vine-clad  cottage.  The  man  who  lives 
in  this  house  secured  an  old  Pullman 
coach  when  he  first  conceived  the 
idea.  He  had  the  old  car  placed  on  an 
unused  siding,  remodeled  the  interior 
into  a  bedroom,  dining  room  and 
kitchen,  erected  porches  at  each  end, 
planted  a  few  flowers  and  vines  and 
painted  the  sides  of  the  car. 


DIVORCED   BY  A  FOOT   AND   HAND  SIGNATURE 


^Divorce  is  an  old  institution  in  China 
and  the  use  of  finger  and  even  foot 
prints,  as  identification  marks,  is  as 


is 

U 

'A 
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U 
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Ah 


Portion  of  Chinese  Divorce  Document  Signed  with 
Imprints  of  Both  the  Hand  and  the  Foot 


ancient,  perhaps,  as  Chinese  history. 
No  court  procedure  is  necessary  for  ob- 
taining a  divorce,  only  the  consent  of 
the  families  concerned.  In  the  accom- 
panying illustration  is  shown  part  of 
a  divorce  agreement  signed  by  the  im- 
print of  a  hand  and  a  foot.  The  docu- 
ment reads  in  the  following  quaint 
manner : 

''The  writer  of  this  divorce  agree- 
ment, Hing  Hing  Wang,  had  once,  at 
Sinntchoang,  taken  for  wife  the  sister 
of  Liou  Lao  Wei.  Now  when  my  fam- 
ily is  as  poor  as  if  it  had  just  been 
washed,  there  is  not  enough  food  and 
clothing.  I  can  no  longer  support  my 
wife.  Therefore,  in  the  presence  of  my 
wife,  Mrs.  Liou,  I  distinctly  state  that 
I  consent  to  a  divorce,  that  she  can  at 
her  will  enter  another  family  or  seek 
her  own  means  of  living.  Let  her 
marry  any  other  man.  I  shall  have  no 
objection.  Lest  anyone  should  fear 
that  I  keep  not  my  word,  I  have  volun- 
tarily written  this  document  and  in 
witness  thereof  put  upon  it  the  imprint 
of  my  foot  and  of  my  hand." 


POPULAR  MECHANICS 


217 


BUILDING  TELEPHONE  LINES 
WITH  DYNAMITE 

Dynamite  promises  to  become  an 
important  aid  to  builders  of  tele- 
phone and  telegraph  lines  in  the  future, 
when  the  ground  is  so  frozen  that  tlie 
digging  of  holes  for  the  poles  is  a  diffi- 
cult and  tedious  operation.  Experi- 
ments that  have  recently  been  com- 
pleted show  that  if  pole  holes  are  dug 
with  dynamite,  the  cost  is  reduced 
from  $1.75  to  35  cents  per  hole  and 
that  with  ordinary  labor,  a  mile  of  line 
can  be  constructed  in  this  manner  in  a 
day.  The  method  of  digging  the 
hole  is  very  simple.  A  small 
dish-shaped  basin,  6  in.  deep 
and  about  18  in.  wide,  is 
first  excavated.  With 
an  auger  a  hole,  2 
in.  in  diameter, 
is  sunk  to  the 
desired 
depth 
and 


to  make  moving  pictures  of  the  clouds 
at  higher  altitudes  than  have  been 
attained  in  the  past.  By  means  of  these 
pictures  it  will  be  possible  for  the 
weather  experts  to  make  minute  exam- 
inations and  add  materially  to  their 
present  knowledge.  Motion  pictures 
have  been  made  of  clouds  at  lower 
altitudes  with  excellent  results. 


FORTIFICATION  PLAN  SHOWN 
BY  AERIAL  PHOTOGRAPH 

This  striking  view  of  one  of  the  few 
examples   of  early  fortification  con- 
struction  still    remaining  practi- 
cally intact,  was  taken  from  an 
aeroplane.     The   fort,  built 
about  1550,  for   the  de- 
fense of  the  city  of  An- 
tibes,  is  situated  on 
the  Mediterra- 
nean coast  of 
France, not 
far  from 
Nice. 


a  4-lb. 
stick  of 
dynamite  is 
placed     at  the 
bottom  of  the  au 
ger  hole.     When  this 
is  fired,  the  earth  will  be 
loosened  the  full  depth  of  the 
hole  to  the  diameter  of  from  18 
in.  to  2  ft.,  and  is  easily  re-  striking 

moved  with  a  shovel.  ^'■o™  Aeroplane 


The 
aerial 

photograph 
brings  out  with 
surprising  clear- 
ness the  geometrical 
regularity  of  the  struc- 
ture and  its  star-shaped  plan, 
and  shows  the  old  moat,  now 
View    dry,   and   the   outworks  on 
the  shore  of  the  sea. 


STUDY  CLOUDS  BY  MEANS 
OF  MOTION  PICTURES 

Studying  clouds  that  are  50  to  150 
miles  above  the  earth  will  be  done  in 
the  near  future  by  means  of  motion 
pictures,  according  to  Willis  L.  Moore, 
chief  of  the  United  States  W^eather 
Bureau.  Mr.  Moore  recently  atterfded 
an  international  gathering  of  weather 
experts  in  London,  and,  in  an  address, 
declared  that  he  believed  it  to  be  pos- 
sible, and  intimated  he  would  attempt. 


CAlgot  Lange,  who  is  exploring  the 
Amazon  River  for  the  University  of 
Pennsylvania,  is  authority  for  the 
statement  that  savage  races  can  no 
longer  be  tempted  to  part  with  val- 
uables in  exchange  ibr  brilliant-col- 
ored cloth  and  beads,  and  that  guns, 
knives,  hammers,  axes  and  other  useful 
articles  must  be  carried  in  the  explor- 
er's pack,  if  he  expects  to  secure  sam- 
ples of  native  handicraft  in  the  un- 
explored regions  of  the  world. 
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THIRTEENTH  HOUSE  HAS 
INVERTED  NUMBER 

The  ownership  of  a  house  numbered 
13  so  worried  a  London  woman  that 
she  wrote  the  city  fathers  asking  per- 


Way  in  Which  a  London  Woman  Believes  She  has 
Overcome  the  Bad  Luck  Clinging  to  Number  13 


mission  to  number  it  "12A,'^  and,  on 
being  sternly  refused,  solved  the  dif- 
ficulty in  the  manner  shown  in  the 
illustration.  She  had  the  number  plate 
put  on  upside  down  and  renamed  her 
house  ''A  1,"  placing  the  name  plate 
immediately  under  the  inverted  13. 
She  was  impelled  to  make  such  a 
change,  she  declares,  by  a  series  of 
minor  accidents  and  annoyances  which 
occurred  in  the  house  to  members  of 
her  family,  and  which  she  attributes  to 
the  fateful  number.  Since  the  new 
number  was  affixed,  the  household  has 
had  peace  and  quiet,  and  the  housewife 
feels  sure  her  ingenuity  is  responsible 
for  the  banishment   of  the  hoodoo. 


SCIENCE  TO  HELP  RAISE 
INFANT  OYSTERS 

A  new  sort  of  commercial  ''cham- 
bermaid" is  likely  to  be  called  into  ex- 
istence, whose  duties,  will  be  to  ''make 
up  beds"  for  infant  oysters,  that  they 
may  have  every  opportunity  of  grow- 


ing into  mature  oysterhood  and  event- 
ually find  their  way,  in  vigorous  health, 
to  the  stew  pan  of  some  discriminating 
epicure.  Dr.  Joseph  Stafford,  of  McGill 
University,  has  been  studying  the  life 
and  customs  of  the  oyster,  and  has  dis- 
covered a  way  to  determine  just  when 
the  extremely  young  oyster  growths, 
or  spat,  are  about  to  settle  down  to  the 
floor  of  the  ocean  or  river  and  start 
housekeeping. 

There  has  never  been  a  tenement- 
house  commission  or  back-yard  clean- 
ing brigade  for  those  particular  sec- 
tions of  the  sea  or  river  bottoms  where 
oyster  cities  are  located,  and  conse- 
quently the  young  were  frequently 
forced  to  lie  on  beds  of  slime,  which 
had  the  same  effect  on  the  growth  and 
development  of  the  infants  as  the  foul 
air  and  insanitary  surroundings  of 
some  cities  have  upon  the  growth  of 
children.  Oystermen  have  never  be- 
fore been  able  to  tell  just  when  the 
settling  period  of  oysters  occurs,  and 
consequently  many  promising  families 
were  cut  off  in  the  bloom  of  early 
youth.  By  means  of  Doctor  Stafford's 
discovery,  beds  can  be  prepared  at  the 
proper  time  that  will  be  free  of  slime 
and  contain  just  the  things  to  make 
oysters  grow  fat.  ■ 


PINLESS  SAFETY  BUCKLE 
FOR  TROUSERS 

Worried  for  fear  that  the  sharp  pins 
of  the  strap  buckle  found  at  the  back 
of  certain  makes  of  trousers  might  in- 
flict injury  on  the  fingers  in  the  pro- 
cess of  tightening  or  loosening,  a 
French  inventor  has  designed  the  ar- 


The'Pinless-Buckle  Idea  as  Adapted  to  the  Back 
of  the  Trousers 

rangement  shown  in  the  drawing,  the 
buckle  of  which  has  no  sharp  pins. 
The    arrangement    consists    of  two 
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metal  fittings  having  slotted  ends, 
sewn  to  the  trousers  as  shown.  In 
these  slots  is  inserted  a  band,  one  end 
of  which  is  provided  with  a  sliding 
buckle,  while  the  other  end  is  firmly 


attached  to  the  slot  of  one  of  the  metal 
fittings.  The  sliding  buckle  has  two 
small  straps,  one  on  either  side,  the 
pulling  of  one  or  the  other  of  which 
shortens  or  lengthens  the  band. 


GERMANS   LAUNCH   THE   LARGEST  SHIP 


The  recent  launching  on  the  Elbe  of 
the  "  Imperator,"  of  the  Hamburg- 
American  Line,  gives   Germany  the 
distinction  of  having  the  largest  ship 
in  the  world.    She  is  900  ft.  in 
length,  96  ft.  in  width,  has  a 
tonnage  of  50,000  and  a  dis- 
placement of  72,000  tons, 
and   will   be   driven  at 
a  speed  of  22}4  knots 
(25.90  miles  an  hour) 
by  engines  develop- 
ing 70,000  hp.  She 
has  nine  decks  above 
the  waterline,  and 
will  accommodate 
4,250  passengers  and 
a  crew  of  1,000,  a  to- 
tal of  5,250  persons. 

The  "Imperator'* 
is  about  20  ft.  longer 


than  the  "  Olympic  "  and  has  a 
tonnage  of  about  5,000  more. 

The  hull  is  constructed  with  a 
double  bottom,  extending  practi- 
cally the  entire  length  of  the 
ship,  and  there  are  seven  steel 
decks   within   the  molded 
structure.  Thirty-six 
water-tight  compart- 
ments are  provided, 
the  doors  necessary 
for  communica- 
tion in  the  trans- 
verse bulkheads 
being  as  limited 
in  number  as 
possible.  The 
Frahm  anti- roll- 
ing tank  system 
has  been  adopted 
to  prevent  rolling 
when  the  vessel  is 
broadside  to  the  sea. 


Standing  Up  Like  a  Skyscraper:  the  Bow  of  the  German  "imperator"  Just  after  the  Launching 
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DRIED-APPLE  MODEL  OF 
PANAMA  CANAL 

The  prize  of  $200  for  the  best  fea- 
ture exhibit  of  the  last  annual  apple 
exhibition  of  \\^atsonville.  Santa  Cruz 


Panama  Canal  Model,  30  Ft.  Long  by  8  Ft.  Wide,  Worked  Out  in 
Dried  Apples  by  Students  of  the  Watsonville,  Cal.,  High  School 

County,  Cal.,  was  awarded  to  a  model 
of  the  Panama  Canal  worked  out  in 
dried  apples  by  the  students  of  the 
Watsonville  high  school.  The  model 
was  30  ft.  long  by  8  ft.  wide,  worked 
out  from  a  detailed  chart.  Battle- 
ships guard  the  Atlantic  and  Pacific 
entrances  of  the  canal,  merchant  ships 
are  shown  in  different  parts  of  the 
canal,  the  cities  of  Panama  and  Colon 
are  represented  by  small  colored 
houses,  and  lighthouses  containing 
tiny  incandescent  bulbs  are  located  at 
each  entrance. 


WOODEN  TABLECLOTHS  IN 
GERMANY 

The  German  wood-pulp  industry  has 
found  a  new  outlet  for  its  material,  in 
the  form  of  household  linen.  The 
labor  is  long,  but  profit- 
able. Owing  to  the  short- 
ness of  the  fiber,  the  wood 
pulp  has  to  be  first  made 
into  paper,  and  then  rolled 
and  twisted  into  thread. 
From  this  thread  there  are 
manufactured  hat  bands, 
carpets,  tablecloths,  and 
many  other  such  articles  of 
every-day  use.  Seventy- 
five  cents  worth  of  wood  is 
thus  made  to  equal  $10  in 
paper  yarn,  and  $38  as  arti- 
ficial silk.  The  system  of 
making  artificial  silk  from 
wood  fiber,  introduced  in 
France  many  years  ago,  is  now  quite  a 
commercial  success  in  several  Euro- 
pean countries. 


CAST-IRON  SPIRAL  SPRINGS 

A  cast  spring,  made  of  vanadium 
iron,  is  shown  in  a  bending  test  in  the 
accompanying  illustration,  demon- 
strating the  utility  of  cast-iron  springs 
made  of  this  metal.  The  vanadium 
iron  is  not  only  tough,  exceedingly 


AN  ERASER  THAT  REMOVES 
IRON  RUST 


A  simple,  but  effective  eraser  for  re- 
moving rust  spots  from  an  iron  or 
steel  surface  is  being  marketed  in 
France.  To  all  outward  appearance  it 
is  like  the  ordinary  ink  or  lead-pencil 
eraser,  although  made  in  much  larger 
sizes,  and  consists  of  a  vulcanized 
composition  of  rubber  and  emery  pow- 
der. 

The  eraser  is  particularly  useful  in 
removing  rust  from  parts  of  automo- 
bile and  aeroplane  motors,  and  the 
like. 


A  Cast-Iron  Spiral  Spring  Made  from  Vanadium  Iron 

malleable,  close-grained  and  machin- 
able, but  has  a  remarkable  elasticity  as 
well.    The  spring  shown  can  be  ex- 
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Tempering  a  Sword 

panded,  compressed  and  bent  through 
an  angle  of  nearly  180  deg.  without 
breaking.  It  is  about  5%  in.  long,  and 
has  been  expanded  to  a  length  of  7% 
in.,  and  compressed  to  3^4  in. 

CIn  the  first  fly-swatting  contest  of 
record  this  season,  held  in  San  Anto- 
nio, Texas,  3,157,995  flies  were  killed 
by  the  children  of  the  city. 


for  Royalty  in  Japan 

CEREMONIAL  SWORD 

TEMPERING 

An  interesting  scene  in  the  work- 
shop of  Massayoshi  Morioka,  one  of 
the  most  famous  makers  of  swords  in 
Japan,  is  shown  in  the  accompanying 
illustration.  It  shows  the  ceremonial 
tempering  of  a  sword  by  order  of  the 
imperial  household. 


AN  APPEAL  TO  INVENTORS 

By  I.  G.  HOOPER 


The  law  of  progress  is  ever  calling 
on  the  inventor  for  new  or  improved 
creations.  Just  as  he  has  mounted  ''up 
on  wings  like  the  eagle,"  the  call  comes 
for  a  practical  instrument  for  testing 
the  quality  of  air,  automatic  in  action, 
constantly  indicating  the  exact  or  ap- 
proximate percentage  of  oxygen. 

Such  an  instrument  would  be  of  in- 
estimable value.  A  revised  pure-air 
law  would  inevitably  follow,  compell- 


ing its  use  in  every  school,  church,  hall, 
factory,  hotel,  lodging  and  tenement 
house,  etc.,  reconstructing  all  present 
methods  of  ventilation,  thus  abolishing 
countless  ills,  and  raising  the  health 
standard  beyond  precedent. 

The  demand  for  such  an  innovation 
is  urgent,  and  must  sooner  or  later  at- 
tract the  attention  of  some  inventor 
to  whom  there  is  no  such  word  as  im- 
possible. 
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LONDON  ADOPTS  "SOLOMON" 
MASCOT 

The  famous  "Billikin — God  of  Good 
Luck"  mascot,  which  has  reigned  su- 
preme in  the 
world  of  mas- 
cots for  the  past 
few  years,  has 
been  almost  for- 
gotten in  L  o  n- 
don  in  the  en- 
thusiasm for  a 
new  mascot 
known  as  ''Sol- 
emn Solomon." 
This  is  a  quaint 
little  figure  rep- 
resented as  quot- 
ing Premier  As- 
quith's  famous 
words  ''W  a  i  t 
and  see."  Sol- 
emn Solomon  is 
claimed  to  be  a 
marvelous  luck 
bringer,  and  to  endow  its  possessor 
with  the  great  wisdom  that  was  Solo- 
mon's. 


ROOF    GARDEN    AND  GARAGE 
IN  MILLIONAIRE'S  HOME 

A  three-story  house  that  furnishes 
living  quarters  for  a  millionaire  and 
his  family,  a  roof  garden,  and  a  garage 
large  enough  for  five  motor  cars,  is  one 
of  the  novelties  in  the  building  world. 
The  house  is  being  constructed  at  Mil- 
waukee, Wis.,  for  one  of  the  prominent 
citizens.  The  roof  garden  will  be  fitted 
up  in  lavish  style  and  the  garage, 
which  will  occupy  the  greater  part  of 
the  ground  floor,  is  to  be  equipped 
with  every  appliance  for  keeping  auto- 
mobiles in  condition  for  constant  use. 
The  living  quarters  of  the  family  will 
be  on  the  second  and  third  floors. 


CATCHING    FISH    WITH  A 
LUMINOUS  BAIT 

The  fishermen  of  Cezimbra,  Portu- 
gal, are  said  to  have  developed  a  novel 
method  of  attractijig  fish,  in  which  a 
yellow  fluid  pressed  out  of  the  abdo- 
men of  a  fish  found  in  the  neighbor- 
hood, but  rare  in  other  waters,  plays 
an  important  part.  This  fluid  emits  a 
bluish  phosphorescent  light  in  the 
dark,  and  the  fishermen  rub  it  upon 
the  bait,  which  is  thus  made  to  glow 
brightly  when  in  the  water,  attracting 
the  fish. 


CBrilliant  red  trousers  for  European 
soldiers  are  doomed  to  total  eclipse, 
Austria  having  recently  followed  the 
example  of  France  in  clothing  its 
troops  in  more  somber  garb. 


INGENIOUS  COUNTING 
SCALE 

In  the  manufacturing  plant  of  an 
American  automobile-accessories  con- 
c  e  r  n  has 

b  e  e  n    in-  .  ^ 

stalled  a 
s  p  e  c  i  a  1 1  y 
construct  e  d 
scale  for  use 
in  counting 
small  parts. 
The  upper 
scoop  is  the 
unit  and  the 
other  scoops 
balance,  re- 
spectively, at 
25,  50  and 
100  times  the 
weight  con- 
tained in  the 
former.  By 
counting  out 
10,  25  or  50 
of  the  pieces  I 
to  be  counted  * 
and  placing  them  in  the  upper  scoop 
and  then  filling  up  one  of  the  other 
scoops  until  the  scale  balances,  the 
number  of  pieces  in  the  latter  may  be 
determined  by  multiplying  the  num- 
ber in  the  upper  scoop  by  the  number 
marked  on  the  larger  scoop.  That  is, 
if  there  are,  say,  50  pieces  in  the  unit 
scoop,  the  number  in  the  largest  scoop, 
when  the  scale  balances,  would  be  100 
times  50,  or  5,000  pieces. 


OdmmenT^"  RevievV^ 


'T^HE  first  steamboat,  steam  locomotive  and  glider  each  aroused  the  derision 
of  the  public  in  their  first  attempts.   Such  was  the  fate  of  the  contestants 
who  entered  for  the  first  public  competition  of  motorless  flying  machines. 

The  prize  was  $2,000,  but  out  of  198  entries  only  25  actually 
competed.  The  machines  were  quite  similar  in  construc- 
tion, being  merely  bicycles  or  tricycles  fitted  with  planes  and 
propellers.  The  motive  power  was  furnished  by  the  rider  by 
means  of  the  pedals.  "Aviette"  is  the  name  bestowed  on 
this  latest  device  in  the  art  of  flying. 

To  win  the  prize  one  had  to  rise  from  the  ground,  if 
only  a  few  inches,  and  travel  a'  marked  course  of  33  feet.  A  second  prize 
was  offered  to  anyone  who  flew  over  two  strings  placed  only  four  inches  apart. 
All  the  trials  met  with  failure,  the  performance  being  likened  to  the  antics  of 
a  lot  of  cowboys  trying  to  ride  bucking  bronchos.  Some  of  the  inventors 
were  absolutely  exhausted  after  their  fruitless  efforts  to  get  their  machines 
off  Ihe  ground,  but  at  no  time  was  any  one  in  peril,  unless  it  was  the  spec- 
tators. L'Aero,  however,  treats  the  matter  seriously,  and  says:  "The 
contest,  although  a  failure,  has  not  proved  the  impossibility  of  motorless 
flight.  By  displaying  before  the  public  machines  which  lack  even  common 
sense,  an  impression  has  been  created  that  the  problem  is  more  difficult  than 
it  really  is."  Paulhan,  who  won  the  $50,000  prize  for  the  flight  from  London 
to  Manchester,  comments:  "  None  of  the  competitors  understands  the  prob- 
lem, and  the  motorless  flying  machine  does  not  yet  exist."  Tissandier  is 
quoted  as  saying:  "They  all  lack  scientific  knowledge  and  their  propellers 
are  nearly  all  feeble.  While  I  think  it  is  possible  to  fulfil  the  requirements 
of  the  Peugeot  prize,  I  don't  think  any  aviette  will  be  able  to  fly  for  many 
miles."  As  experiments  involve  neither  personal  risk  nor  great  expense, 
some  of  our  young  inventors  might  find  considerable  amusement,  if  not  profit, 
in  attempting  to  work  out  the  problem. 

[=]□[=] 

nPHAT  the  limit  in  the  building  of  big  ships  has  not  yet  been  reached  or 
even  decided  on,  is  the  opinion  of  the  recent  International  Congress  of 
Navigation.  As  to  what  the  final  extreme  length  of  ships  may  be  no  one  seemed 
willing  to  definitely  commit  himself.  The  subject  came  up 
during  the  discussion  of  a  report  in  which  it  was  recom- 
mended that  a  limitation  in  size  might  be  secured  by  refusing 
government  aid  to  the  building  or  operation  of  sea-going 
vessels  whose  maximum  dimensions  exceeded,  length,  900 
feet;  breadth,  105  feet;  draft,  32.2  feet.  At  the  same  time  the 
prediction  was  made  that  the  time  was  not  far  distant 
when  the  Panama  Canal  will  be  too  small  to  permit  the  safe  passage  of  the 
great  ships  of  the  future.  Naturally  the  loss  of  the  largest  ship  afloat  was 
discussed  in  its  bearing  on  future  construction,  but  the  opinion  was  that 
that  event  would  serve  as  no  deterrent;  that  a  smaller  ship  with  the  same 
injury  would  not  have  remained  afloat  nearly  as  long. 

On  land  the  tendency  is  unquestionably  toward  centralization  and  large 
units,  with  a  result  of  better  service  and  greater  economy.  The  isolated 
electric  plant,  cannot,   ordinarily,    compete  with   the  large  stations  in  big 
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cities.  Railroads  are  building  larger  locomotives  to  haul  longer  trains.  Steel 
buildings  that  were  erected  only  10  years  ago  and  which  should  last  a 
century  are  being  pulled  down  to  be  replaced  by  taller  structures.  Whether 
this  same  tendency  will  work  out  equally  well  when  applied  to  the  operation 
of  monster  freight  carriers  at  sea  is  yet  a  disputed  question. 

.  !=]□[=] 

IT  will  be  news  to  many  of  our  readers  that  the  "  Titanic"  was  practically 
owned  in  this  country.    Such  was  the  statement  of  Mr.  Ismay,  the  man- 
aging director,  when  giving  his  testimony  before  the  British  Commission  of 

 Inquiry.    The  White  Star  Line  he  named  as  one  of  several 

companies  whose  aggregate  tonnage  is  nearly  one  million, 
and  which  are  known  in  England  as  the  American  Trust. 
The  president  of  the  commission  inquired  why  American- 
owned  ships  should  be  operated  by  British  companies  and 
managers,  and  was  told  these  boats  cannot  fly  the  American 
flag  because  not  built  in  the  United  States.  The  president 
asked,  "In  substance,  the  'Titanic'  was  an  American-owned  ship?"  and  Mr. 
Ismay  answered,  "That  is  true." 

In  view  of  this  fact  and  that  hundreds  of  the  passengers  were  Americans, 
our  Senate  Committee  investigation  can  hardly  be  termed  "ill  advised." 

[=]□!=] 

TN  nearly  all  the  great  museums  of  the  world  will  be  found  models  of  the 
first  railroad  locomotive  and  first  steamboat,  and  in  several  a  series  of 
models  of  each,  showing  their  progress  and  evolution  down  to  the  powerful 
machines  of  today.  Inasmuch  as  the  art  of  flying  is  doubtless 
yet  in  its  infancy,  the  opportunity  is  afforded  some  museum 
to  collect  and  preserve  the  earlier  types  of  aeroplanes  against 
that  future  day  when  the  best  types  of  the  past  few  years 
will,  perhaps,  appear  as  crude  as  the  "Rocket."  In  their 
beginning  the  importance  of  first  inventions  rarely  is  con- 
sidered at  full  value — usually  as  of  no  value  whatever. 
Here  is  an  opportunity  for  someone  to  make  an  endowment  which  will  secure 
and  preserve  as  many  as  possible  of  the  original,  or,  where  that  cannot  be 
done,  models,  of  the  early  flying  machines,  and  follow  with  additions  marking 
the  progress  of  the  art.    In  fifty  years  such  a  collection  would  be  beyond  price. 

[=]□[=] 

WITH  a  weather  bureau  more  extensive  in  all  its  scope  and  details  than  any 
other  in  the  world,  it  was  fitting  that  our  own  chief  of  service.  Prof.  Willis 
L.  Moore,  should  be  the  leading  figure  in  the  recent  international  congress  held 

  in  London.    The  plan  is  to  form  an  International  Weather 

Bureau,  working  chiefly  through  ships  at  sea.  With  wireless 
already  in  general  use  this  becomes  possible,  and  is  so 
obviously  for  the  equal  advantage  of  every  country  concerned 
that  it  becomes  one  of  the  very  few  things  where  all  benefit 
without  disadvantage  to  any.  The  suggested  plan  includes 
daily  or  less  frequent  reports  to  either  the  American  or 
European  clearing  house,  whichever  the  sending  ship  is  nearest,  and  the  M 
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making  up  of  the  forecast,  which  will  be  sent  out  and  passed  from  one  ship  to 
another  In  this  way  rough  water  can  be  avoided  by  changing  course  of 
larger  craft,  and  small  steamers  and  sailing  vessels  would  often  escape  injury 
or  even  destruction.  The  cooperation  of  the  several  countries  interested  in 
the  undertaking  would  furnish  one  more  tie  of  friendly  relationship. 

{=]□[=] 

HUMAN  nature  is  evidently  pretty  much  the  same  everywhere,  at  least 
in  certain  respects.  It  seems  to  be  a  generally  fixed  condition  in  rich 
and  poor,  civilized  and  savage,  to  want  to  get  something  for  nothing.  Learned 
men  write  glowing  testimonials  and  receive  a  set  of  books  in 
return;  bankers  lend  the  institution's  money  at  good  rates 
and  excellent  security,  and  pocket  a  block  of  stock  at  the 
same  time;  even  an  eagle  secures  its  prey  as  the  frightened 
fish  hawk  drops  the  fish  it  has  so  patiently  worked  to  capture. 
Something  for  nothing.  The  latest  evidence  of  this  is  seen 
in  catchy  advertisements  now  appearing  in  papers  in  England 
of  a  wonderful  machine,  purchasable  for  a  few  shillings,  which  makes  two 
pounds  of  butter  out  of  one  pound  of  butter  and  one  pint  of  milk.  This  is  the 
same  scheme  which  was  worked  on  this  side,  and  with  some  success  until 
it  was  exposed  in  this  magazine.  Something  for  nothing!  Two  pounds  of 
butter  by  adding  one  pound  of  liquid,  chiefly  water.  As  a  matter  of  fact, 
practically  the  same  result  is  obtained  by  using  water  instead  of  milk.  The 
deception  is  based  on  the  well-known  ability  of  butter  to  absorb  its  own  weight 
of  liquid.  The  result  is  bulk,  not  butter,  and  the  regrettable  feature  of  the 
fake  is  that  it  finds  its  victims  chiefly  in  those  who  can  least  afford  to  lose 
their  shillings.  The  something  for  nothing  makes  easy  victims  and  fat 
pocketbooks  for  swindlers. 


Something 

for 
Nothing 


Lifeboats 
''Absurd'' 


T  IFEBOATS  are  "not  necessary,"  "not  wise,"  and  "absurd,"  or  at  least  a 
sufficient  number  of  them  to  provide  for  every  passenger — entirely  over- 
looking the  crew— is  so  considered  in  the  judgment  of  Harold  Sanderson,  a 
director  of  the  White  Star  Line.  And  this  astounding  state- 
ment was  not  made  before  the  "Titanic"  went  down,  but 
less  than  60  days  after  that  disaster.  If  there  have  been 
any  doubts  as  to  the  necessity  of  stringent  governmental 
control,  they  must  now  fade  away  before  such  a  policy  as  this. 
And  the  remark  was  not  an  accidental  word,  carelessly 
dropped  in  casual  conversation  as  the  private  opinion  of  an 
individual.  It  was  part  of  the  sworn  statement  of  a  man  testifying  before  the 
British  investigating  board  as  a  director  of  the  White  Star  Line.  But  this  is 
not  the  worst.  The  same  witness  went  on  to  relate  how,  to  appease  public 
clamor,  the  "Olympic"  on  her  first  westbound  trip  after  the  great  disaster 
did  carry  sufficient  boatage  to  provide  room  for  every  soul  on  board,  women, 
children,  men  and  crew.  "We  started,"  testified  Director  Sanderson,  "to 
have  a  number  on  board  equal  to  the  number  of  souls  the  vessel  carried, 
but  we  saw  that  was  absurd,  so  we  reduced  them." 

As  long  as  there  are  boats  sufficient  to  save  managing  directors  while 
the  less  fortunate  passengers  are  getting  drowned,  what  matters? 
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With  such  a  poHcy  as  that,  now,  while  tears  are  yet  flowing  for  the  dead, 
can  there  be  any  surprise  that  the  "Titanic"  was  so  miserably  equipped. 
Being  questioned  a  second  time  whether  in  the  interest  of  public  safety  there 
should  be  (life)  boat  accommodation  for  every  passenger  and  every  member 
of  the  crew,  Mr.  Sanderson  replied,  "In  the  same  interest  my  answer  is  that  it 
is  not  necessary  and  is  not  wise." 

This  announcement  cannot  but  cause  a  decided  shock  to  American 
travelers,  however  complacent  our  British  cousins  may  be.  If  there  be  any 
''absurdity"  in  so  serious  a  matter,  is  it  not  rather  that  British  freight  steam- 
ers must  carry  lifeboats  for  double  the  number  of  men  on  board;  while  a 
passenger  ship  intrusted  with  a  hundred  times  as  many  lives  is  allowed  to 
leave  port  equipped  to  save  but  a  fourth  or  a  third! 

It  was  offered  in  excuse  that  "there  are  certain  risks  in  connection  with 
going  to  sea,  which  it  is  impossible  to  eliminate,  just  as  there  are  risks  in 
traveling  on  land  ";  and  Lord  Mersey,  president  of  the  commission,  seconded 
Mr.  Sanderson  with  "Quite  right,  every  person  who  goes  to  sea,  or  for  that 
matter  walks  on  land,  must  accept  some  risks.'' 

The  man  in  the  street  has  some  choice,  he  can  take  the  other  side  or 
use  another  street  or  wait  until  a  joy  rider  has  passed;  but  once  on  the  high 
seas  he  is  without  alternative.  He  cannot  control  the  disposition  of  his  own 
dead  body  or  even  that  of  his  wife:  The  captain,  whose  word  is  law,  can  sew 
him  in  a  sack  and  dump  him  overboard.  Of  course  there  is  risk  in  going  to 
sea,  which  is  precisely  the  reason  why  steamship  companies  which  have  so 
little  regard  for  the  safety  of  their  passengers  should  be  compelled  to  reduce 
that  risk  to  a  minimum.  That  government  has  and  can  exercise  such  regula- 
tion is  unquestioned.  If  for  instance  an  American  ship  attempted  to  land  its 
passengers  stricken  with  some  terrible  plague  at  a  British  port,  would  there 
be  any  hesitation  in  using  cannon  to  prevent  such  landing,  if  necessary? 

_  "  Lifeboats  absurd!"  That  the  "Titanic"  could  sink  was  also  "absurd" 
—  once.  It  is  the  fancied  absurdities  of  life  that  have  made  most  of  its 
greatest  tragedies.  As  the  hundreds  of  brave  victims  slowly  sank  into  the  icy 
waters  of  the  North  Atlantic  we  can  imagine  their  last  words — 

' '  Lif eboats  ?    How  absurd ! ' ' 

H.  H.  WINDSOR 
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UNCLE  SAM  URGES  A   STERN   WAR  ON  SPARROWS 


By  L.  T.  WILLIAMS 


English  sparrows  are  abundant  in 
every  town  .  and  city  in  the  United 
States  and  in  many  suburban  districts. 
They  are  noisy,  filthy,  and  destructive. 
They  drive  native  birds  from  villages 
and  homesteads.  Though  they  are  oc- 
casionally valuable  as  destroyers  of 
noxious  insects,  all  things  considered, 
they  do  far  more  harm  than  good. 

Uncle  Sam,  through  his  Department 
of  Agriculture,  has  planned  ways  and 
means  for  the  extermination  of  this 
pest.  His  recommendations  of  prac- 
ticable methods  of  dealing  with  the 
sparrow  include 


of 
ip- 


peaches.  It  also  destroys  buds  and 
flowers  of  cultivated  trees,  shrubs  and 
vines.  In  the  garden  it  eats  seeds  as 
they  ripen,  and  nips  off  tender  young 
vegetables,  especially  peas  and  lettuce, 
as  they  appear  above  ground.  It  dam- 
ages wheat  and  other  grains,  whether 
newly  sown,  ripening  or  in  shocks.  As 
a  flock  of  50  sparrows  requires  daily 
the  equivalent  of  a  quart  of  wheat, 
the  annual  loss  caused  by  these  birds 
throughout  the  country  is  extremely 
great.  It  reduces  the  numbers  of  some 
of  our  most  useful  and  attractive 
  native    birds,  as 


the  destruction 
nests 

and  poisoning, 
urging  trapping  as 
unquestio  n  a  b  1  y 
the  best.  English 
sparrows  are  good 
to  eat,  he  says, 
and  their  use  as 
food  is  recom- 
mended, because 
of  their  nutritive 
value,  as  a  means 
of  reducing  their 
numbers.  They 
have  been  eaten  in 
the  Old  World  for 
centuries.  In 

many  of  the  first-class  hotels  and  cafes 
of  this  country  the  sparrow  is  served 
to  patrons  as  a  ''reed  bird."  Uncle 
Sam  says  the  difference  in  ta'ste  is  not 
discernible. 

The  English  sparrow  was  introduced 
into  America  a  little  more  than  60 
years  ago,  and  is  now  distributed  in 
vast  numbers  over  all  the  United  States 
and  Canada.  This  rapid  dissemination 
is  a  result  of  the  bird's  hardiness,  ex- 
traordinary fecundity,  diversity  of 
food,  aggressive  disposition  and  almost 
complete  immunity  from  natural  en- 
emies. 

On  the  farm  and  in  the  city  the  spar- 
row is  a  notorious  pest.  It  destroys 
fruit,  as  cherries,  grapes,  pears,  and 


Sparrow  Trap,  Showing  Small  Entrance  Which  Keeps 
Out  Other  Birds 


bluebirds,  house 
wrens,  purple 
martins,  tree 
swallows,  cliff 
swallows,  and 
barn  swallows,  by 
usurping  nesting 
places  and  de- 
stroying their 
eggs  and  young. 
It  attacks  other 
familiar  species, 
as  the  r  o  b  i  n, 
wren,  red-eyed 
vireo,  catbird  and 
mocking  bird, 
causing  them  to 
desert  parks  and 
shady  streets.  Unlike  our  native  birds 
whose  place  it  usurps,  it  has  no  song, 
but  is  noisy  and  vituperative.  It  defiles 
buildings  and  ornamental  trees,  shrubs, 
and  vines  with  its  excrement  and  dis- 
figures them  with  its  bulky  nests. 

The  evidence  against  the  English 
sparrow  is,  on  the  whole,  overwhelm- 
ing, and  the  present  unfriendly  attitude 
of  the  public  toward  it  is  reflected  in 
our  state  laws.  Nowhere  is  it  included 
among  protected  birds. 

One  of  the  greatest  objections  to  the 
English  sparrow  is  its  aggressive  an- 
tagonism toward  the  small  native  birds, 
especially  those  familiar  species  which, 
like  itself,  build  their  nests  in  cavities. 
Nest  boxes  provided  for  bluebirds,  mar- 
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Sparrow  House  with  Trap  in 
Floor  and  Bag  Catch 


tins,  or  wrens — birds  both  useful  and 
pleasing — too  often  fall  into  the  posses- 
sion of  this  graceless  alien,  either  by 
the  right  of  discovery  or  by  piratical 
assault.  Fortu- 
nately, it  is  pos- 
sible to  aid  the 
native  birds  by 
selecting  s  u  i  t  - 
able  nest  boxes. 
Thus,  a  box  hav- 
ing an  entrance 
1  in.  in  diameter 
will  admit  house 
wrens,  but  not 
sparrows.  Boxes 
for  larger  birds 
may  be  con- 
structed so  that 
any  unwelcome 
tenants  can  be 
readily  evicted. 
When  a  sparrow 
has  had  its  nest 
and  eggs  r  e - 
moved  from  a  box,  it  not  only  as  a  rule 
seeks  another  place  for  its  next  nest, 
but  is  likely  to  avoid  that  type  of  nest 
box  in  future. 

Sparrows  become  a  nuisance  in  cities 
by  roosting  in  ornamental  vines  and  in 
crevices  about  buildings.  If  scared  out 
late  at  night,  several  nights  in  succes- 
sion, they  will  desert  the  roost.  A 
stream  of  water  from  a  garden  hose  is 
a  potent  means  of  eviction.  Where 
w^ater  is  not  available,  small  Roman 
candles  may  be  successfully  employed. 

Though  sparrows  may  be  driven 
from  a  given  neighborhood,  the  nui- 
sance is  merely  transferred  elsewhere. 
Here  is  where  Uncle  Sam  prescribes 
more  drastic  measures.  He  says  the 
most  effective  method  of  preventing  the 
increase  of  sparrows  is  to  destroy  their 
nests  at  intervals  of  10  or  12  days 
throughout  the  breeding  season.  Oc- 
casionally they  build  large  covered 
nests  in  trees,  but  as  a  rule  they  build 
open  nests  in  bird  houses,  electric-light 
hoods,  cornices,  waterspouts,  and  sim- 
ilar places. 

The  sparrow's  habit  of  nesting  in 
cavities  can  l)e  turned  to  account 
against  it.   By  providing  one-room  bird 


houses  or  even  packing  boxes  or  tin 
cans,  and  putting  them  in  trees  or  on 
a  pole  or  buildings  at  a  height  of  at 
least  10  ft.,  the  birds  may  be  easily 
captured  after  dark  with  a  long-handled 
net.  Another  method  suggested  by  the 
government  experts  for  the  destruction 
of  this  pest  is  shooting  them  with  No: 
10  shot,  when  they  are  feeding  in  large 
flocks. 

In  localities  where  the  use  of  firearms 
and  poison  is  restricted,  the  most  ef- 
fective means  of  extermination  in  a 
given  territory  is  the  nest-house  trap, 
the  funnel-shaped  wire-netting  trap, 
and  the  sieve.  Of  these  devices  the 
nest-house  trap  is  particularly  success- 
ful. It  comprises  an  ordinary  bird 
house,  with  a  light  tipping  chamber  or 
floor,  a  down  spout,  and  a  bushel  bag 
to  hold  the  captives.  This  contrivance 
is  known  as  the  Tesch  nest-box  trap 
and  is  widely  used,  in  large  cities. 

Where  extraordinary  trapping  is  un- 
dertaken by  city  authorities,  the  funnel 
wire-netting  trap  is  used  in  places 
where  sparrows  are  accustomed  to  as- 
semble in  large  numbers.  Live  spar- 
rows are  placed  within  the  device  to 
facilitate  a  catch,  the  trap  being  baited 
on  the  floor  of  the  first  inner  chamber, 
with  seeds  and  small  grain. 


SPEEDOMETER  SHOWS 
ELEVATOR  TRAVEL 

A  speedometer  for  elevators  is  being 
placed  on  the  market  by  a  Chicago 
concern.  It  can  be  quickly  and  easily 
attached  to  the  head  shaft  or  in  the 
end  of  the  driving  shaft  of  the  elevator 
mechanism,  where  it  records  all  ele- 
vator mileage.  With  such  an  attach- 
ment all  guesswork  as  to  how  many 
thousand  miles  a  set  of  cables  travel 
is  done  away  with,  thus  making  it  pos- 
sible to  base  cable  guarantees  upon 
car  mileage. 

CA  tract  of  land  about  a  mile  and  a 
quarter  wide  has  been  secured  for  the 
erection  of  a  mammoth  wireless  sta- 
tion at  Port  Monmouth,  N.  J.,  to  be 
used  in  connection  with  the  trans- 
Atlantic  service. 
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AN    ITALIAN    VILLA    THAT    WILL    COST    BUT  $4,900 


Front  Elevation  of  the  Italian  Villa 


Roof 


Rear  Porch 


RooP 


Bed  Room 


[sink  I 

Kitchen  I 


Leon  Carson,  Architect,  New  York 

Second-Floor  Plan 


Hall      Dmm  Room 


Entrance 
Porch 


First-Floor  Plan 


There  was  once  a  time  when  only  the  wealthy  could  hope  to  own  an  Italian  villa.  That  day  has 
passed,  however,  and  now  this  alluring  style  of  architecture  is  being  used  for  homes  of  men  of  small 
means.  The  Italian  idea  worked  into  a  home  for  a  small  family  has  resulted  in  the  presentation  of  a 
number  of  very  pretty  plans.  The  house  shown  in  the  accompanying  plans  was  especially  designed  to 
meet  the  needs  of  such  a  family.  The  estimated  cost  is  $4,900  based  on  the  price  of  materials  in  New 
York  City.  Seven  rooms,  large  hallways,  and  ample  closet  space  are  provided.  The  architect  intended 
this  house  to  be  built  of  wood,  the  exterior  painted  white  with  green  trimmings.  All  the  interior  woodwork 
should  be  hardwood,  properly  stained.  It  will  be  noted  that  the  living  room,  the  owner's  room,  and 
the  porch  are  exceptionally  large  and  light. 


GASOLINE  PRODUCTION  FROM 
NATURAL  GAS 

The  extent  of  production  of  gasoline 
from  natural  gas,  particularly  the 
natural  gas  from  oil  wells,  is  steadily 
growing.  One  of  the  interesting  de- 
velopments is  the  extraction  of  oils 
of  low  boiling  point  from  wells  by  at- 
taching a  vacuum  pump  to  the  well 


casing  and  causing  the  oil  to  distill 
out  with  the  gas.  This  is  condensed 
again  at  the  atmospheric  pressure,  the 
gasoline  thus  obtained  being  heavier 
and  more  valuable  for  general  use  than 
the  lighter  products. 


CLawn  tennis  has  become  an  excep- 
tionally popular  sport  among  high- 
school  and  college  students  in  Japan. 
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A  MOTOR  TRUCK  WITH  FOUR 
DRIVEWHEELS 

This  motor  truck,  constructed  in 
France,  is  designed  to  carry  heavy 
loads  on  roads  having  steep  grades  but 


A  French  Motor  Truck,  Driven  by  a  Gasoline  Engi 
Wheels  of  Which  are  Used  for  Both  Driving  and 

no  sharp  curves.  All  four  wheels  are 
both  driving  and  steering  wheels, 
driven  by  a  6-cylinder  motor  giving  35 
hp.  at  1,000  revolutions  per  minute,  and 
45  hp.  at  1,400  revolutions. 

The  wheels  are  so  connected  to  the 
steering  gear  that  the  front  and  rear 
wheels  on  each  side  are  each  turned  to 
the  same  degree  in  steering,  and  thus 
the  rear  wheels  follow  in  exactly  the 
same  line  or  track  as  the  front  wheels. 
By  means  of  a  single  differential  of 
special  construction,  which  is  one  of 
the  chief  features  of  the  car,  it  is  pos- 
sible to  provide  the  necessary  differ- 
ence required  in  the  speed  of  the  left 
and  right-hand  wheels  to  obtain  cor- 
rect running  in  a  curve. 


TRACING  THE  AMERICAN 
INDIAN  TO  ASIA 

In  preparation  for  the  extensive 
anthropological  and  ethnological  ex- 
hibits of  the  Panama-California  Ex- 
position, Dr.  Ales  Hrdlicka,  of  the  Na- 
tional Museum,  is  on  an  expedition  to 
the  Upper  Yenisei  region  of  Siberia, 
where  he  will  study  the  remnants  of 
the  stock  of  people  from  which,  in 
all  probability,  the  American  race 
branched  off. 

Among  the  natives  of 
the  Yenisei  are  found 
physical  types  identical 
in  every  essential  re- 
spect with  the  Ameri- 
can Indian,  This  type 
extends  from  the  Yeni- 
sei as  far  as  Tibet,  and 
it  is  the  plan  of  Dr. 
Hrdlicka  to  make  a  rapid 
survey  of  the  numerous 
and  little-known  peoples  to  be  found 
there.  He  will  come  into  as  close  a 
contact  as  possible  with  many  of  the 
native  tribes,  securing  photographs 
and  casts  of  the  individuals  as  well  as 
of  material  objects. 


ne,  All  Four 
Steering 


(TAccording  to  the  food-inspection 
decisions  of  the  Department  of  Agri- 
culture, canned  foods  will  be  deemed 
adulterated  if  they  are  found  to  con- 
tain water,  brine,  syrup,  sauce  or  simi- 
lar substances  in  excess  of  the  amount 
necessary  for  their  proper  preparation 
and  sterilization.  Some  food  products, 
such,  for  example,  as  tomatoes,  may 
be  canned  without  any  other  sub- 
stances whatsoever. 


AN  ELECTRIC  STOVE  THAT 
STORES  ENERGY 

A  stove  designed  to  consume  elec- 
trical energy  continuously  at  a  con- 
stant low  rate  throughout  the  entire 

24-hour  day,  and   

give  off  energy 
quickly,  as  need- 
ed for  cooking 
purposes,  has 
been  patented  by 
a  Massachusetts 
inventor.  The 
energy  is  stored 
thermally  i  n 
masses  of  cast 
iron,  insulated 
from  external 
influences  b  y 
means  of  lamp- 
black or  pow- 
dered silica.  The  cooking  utensil 
rests  on  top  of  and  in  direct  contact 
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with  the  block  of  cast  iron  during  the 
cooking  operation.  In  the  illustration, 
the  heating  element  is  shown  as  1 ;  the 
heat-storing  masses,  as  2  and  3,  and 
the  heat-insulating  material,  as  4.  The 
mass  3  is  connected  to  a  hydraulic 
plunger  so  that  it  may,  at  will,  be  ele- 
vated to  expose  its  upper  surface  for 
cooking  purposes,  or  lowered  to  retain 
the  heat. 


blown  from  the  pipe  except  occasion- 
ally by  a  very  sudden  puff. 

The  uncanny  fact  that  the  card  can- 


AUTOMATIC  MAGAZINE 
SCREWDRIVER 

An  automatic  magazine  screwdriver 
for  driving  metal  screws  into  tapped 
holes  has  been 
brought  out  by 
an  English  con- 
cern. The  ap- 
paratus is  mere- 
ly an  attachment 
to  an  ordinary 
drilling  machine 
and  is  very  rapid 
in  its  operation. 
When  the  screw 
is  bottomed,  the 
screwing  head 
is  automatically 
tripped,  the  spin- 
d  1  e  continues 
turning,  auto- 
matically feeding  another  screw  into 
the  head,  which  was  released  from  the 
previous  screw  by  the  tripping  action  ; 
and  the  machine  is  ready  for  placing 
a  screw  in  the  next  hole. 

A  similar  machine  for  driving  screws 
into  wood  is  also  supplied  by  the  same 
concern. 


BLOWING  A  CARD  FROM  A  PIPE 

At  first  thought,  nothing  would  seem 
simpler  than  blowing  a  card  off  from  a 
pipe,  if  the  card  is  laid  horizontally  on 
the  bowl  of  it  and  one  blows  through 
the  pipe  stem ;  but  when  one  tries  it,  he 
is  amazed  to  find  that  he  cannot  do  it. 
In  order  to  make  the  experiment  sat- 
isfactorily, a  pin  should  be  put  through 
the  card  into  the  bowl  of  the  pipe,  so 
that  it  cannot  slide  off  sidewise.  Under 
these  conditions,  the  card  cannot  be 


Blow  Ever  so  Long  and 
Hard,  the  Card  cannot 
be  Dislodged 


not  be  blown  from  the  pipe  depends 
upon  some  of  the  peculiar  principles 
of  aerodynamics.  One  would  feel  cer- 
tain that,  when  he  blows,  the  card 
would  fly  immediately  into  the  air.  It 
will  be  noticed,  though,  that  the  column 
of  air  which  ascends  is  only  as  large  as 
the  bowl  of  the  pipe,  while  the  surface 
of  the  card  which  is  expected  to  be 
lifted  is  many  times  greater.  As  soon 
as  the  card  rises  a  little,  the  down- 
ward pressure  holds  it  to  such  an  ex- 
tent that  the  air  flows  out  sidewise  in 
every  direction  along  its  surface. 
When  it  gets  to  the  edge  of  the  card, 
it  draws  some  of  the  air  from  the  upper 
side  along  with  it.  This  causes  a  cur- 
rent of  air  from  above  to  descend  upon 
the  card  and  to  hold  it  down. 


COMBINED  HARDWOOD-BLOCK 
AND  STEEL  TIES 

A  new  type  of  steel  railway  tie, 
claimed  by  its  inventor  to  possess  all 
the  good  points  of  the  wooden  tie  in 
combination  with  the  best  features  of 
the  steel  tie,  is  interesting  railroad  men 


A  Steel  Tie  Claimed  to  Have  All  the  Advantages 
of  Hardwood  or  Creosoted  Ties,  and  All  the 
Additional  Good  Points  of  Steel 

to  such  an  extent  that  several  roads, 
both  east  and  west,  are  about  to  give 
it  a  trial. 
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It  is  said  to  be  the  only  steel  tie  that 
requires  no  insulation,  as  the  rails  rest 
upon  hardwood  blocks ;  that  it  is  noise- 
less, and  that  it  does  away  with  the 
resiliency  of  steel  on  steel,  which  is 
present  in  practically  all  other  steel  ties 
that  have  appeared.  The  different 
features  of  the  tie  are  clearly  shown  in 
the  illustration :  the  hardwood  blocks 
and  method  of  securely  fastening  them 
in  the  steel  channel ;  the  method  of  at- 
taching the  rails  to  the  blocks,  and  the 
open  space  in  the  bottom  of  the  tie  at 
the  center,  which  is  provided  to  prevent 
center-binding  and  to  keep  the  track 
from  getting  out  of  line.  The  channel 
is  filled  with  road  ballast. 


PORTABLE  HYDROGEN 
GENERATOR 

The  fact  that  a  more  general  use  of 
the  dirigible  balloon  is  made  in  Ger- 
many than  in  any  other  country  has 
led  to  the  invention  of  several  types 
of  hydrogen  generators,  stationary 
and  portable.  One  of  the  latest  port- 
able plants  is  shown  in  the  accompany- 
ing illustration.  It  utilizes  the  silicon- 
sodium-hydroxide  process,  and  re- 
quires no  external  application  of  heat 
in  the  generation,  necessary  heat  be- 
ing supplied  by  the  reaction  itself.  A 
small  gasoline  engine  is  used  for  draw- 
ing the  required  water  supply  from  any 
convenient  source.  The  production  of 
one  cubic  foot  of  hydrogen  requires 


CREMATORIES  HEATED  BY 
ELECTRICITY 

There  has  been  in  successful  oper- 
ation at  Oakland,  Gal.,  for  the  last  few 
months,  an  electrically  heated  crema- 
tory. This  crematory  has  three  re- 
torts, each  consisting  of  a  brick-lined 
chamber  with  an  arched  covering. 
Along  the  two  inside  walls  is  placed 
about  70  ft.  of  %-in.  calorite  resistance 
rod.  The  body  to  be  cremated,  in- 
closed in  its  casket,  is  put  in  place 
while  the  retort  is  cold.  An  electric 
current  of  about  85  kilowatts  is  then 
supplied  to  the  resistance  rod,  and  in 
30  to  60  min.  the  temperature  in  the 
retort  rises  to  approximately  2,000 
deg.  F.  As  the  temperature  of  the  re- 
tort increases,  the  volatile  products 
go  off  as  gases,  and  after  about  two 
hours  nothing  remains  but  the  ashes, 
which  are  collected  on  a  clean  tray 
beneath. 

This  method  of  cremation  not  only 
eliminates  the  disturbing  flame  and 
roar,  and  dirt  of  the  ordinary  inciner- 
ation plants,  but  at  the  same  time 
allows  the  furnishings  of  the  building 
to  be  made  as  elaborate  as  in  any 
chapel. 


A  Portable  Hydrogen-Generating  Plant  Designed  to  Supply 
Dirigible  Balloons 

only  about  1  oz.  of  silicon  and  1.2  oz. 
of  caustic  soda.  The  plant  has  an 
hourly  capacity  of  about  4,200  cu.  ft. 


DEVICES  WARN  OF  DANGER 
OF  ELECTRIC  SHOCK 

A  high-tension  circuit  may  be  dan- 
gerous   to    anyone    working    on  a 
neighboring  low-tension  circuit,  owing 
to  the  electrostatic  effect 
produced,  quite  apart  from 
any   question   of  leakage. 
This  and  leakage  are  both 
dangerous  to  linemen  and 
a  number  of  instruments 
have  been  designed  to  give 
warning.    Vacuum  tubes 
or  sensitive  telephone  re- 
ceivers are  said  to  consti- 
tute the  best  protection.  If 
a   high-tension    circuit  is 
approached  by  a  lineman 
holding   a   sensitive  tele- 
phone to  his  ear,  and  keeping  a  finger 
on  one  terminal  and  leaving  the  other 
free,  a  clear  buzzing  is  heard  3  or  4 
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yd.  away  from  the  conductor,  caused 
by  a  small  charging  current  passing 
through  the  coil,  then  through  the  ob- 
server's body  to  the  earth.  The 
vacuum  tube  is  used  by  hanging  it  on 
the  suspected  cable,  where  it  glows, 
if  high  pressure  is  present. 


GERMAN  CONCRETE 
RADIATORS 

Germany  has  found  concrete  to  be 
an  excellent  material  for  the  construc- 
tion of  radiators  for  steam  and  hot- 
water  heat,  and  at  recent  hygienic  ex- 
hibitions such  radiators  were  shown  in 
all  possible  forms  and  colors. 

The  most  important  feature  of  these 
radiators  has  to  do  very  intimately  with 
hygiene.  Being  porous,  they  furnish 
moisture  as  well  as  heat  to  the  air  in  a 
room,  which  is  most  desirable.  It  is 
also  stated  that  they  heat  more  quickly 
and  cool  off  more  slowly  than  an  iron 


Two  Forms  of  Concrete  Radiators  Constructed  in 
Germany 

radiator,  and  that  they  cost  much  less 
than  the  latter. 

The  radiators  are  formed  by  pouring 
a  mixture  of  cement  and  sand  into  spe- 
cial gypsum  molds,  or  iron  castings, 
and  can  be  made  in  all  colors  and 
shapes.  The  thickness  of  the  walls  is 
about  %  in. 


EXCAVATING  FROZEN  EARTH 
WITH  DERRICK  CHAIN 

During  the  work  on  one  of  the  New 
York  subways  last  spring  a  large  pile 
of  excavated  material  which  had  been 
conserved  for  use  as  concrete  aggregate 
had  become  frozen  to  a  considerable 
depth.  In  making  use  of  this  material 
the  shovelers  cut  under  the  pile,  and 


An  Ingenious  Method  Adopted  to  Cut  Down  a  Frozen 
Projection  of  Earth 

the  projecting  knob  was  then  cut  off  in 
the  ingenious  manner  shown.  A  steel 
bar  was  driven  into  the  projecting 
mass,  the  end  of  a  chain  was  made 
fast  to  the  bar  and  looped  around  un- 
der the  knob,  and  a  pull  of  the  derrick 
cable  sheared  it  off  neatly. 


REVOLVING  RUBBER  HEEL 

A  novelty  in  rubber  heels  is  one 
which  revolves  slightly  at  every  step. 
The  idea  of  the  revolving  feature  is  to 
prevent  it  from  running  over  or  wear- 


A  Rubber  Heel  that  Revolves  Slightly  with  Every 
Step 

ing  high  in  the  middle.  It  is  also 
claimed  to  prevent  the  collection  of 
snow  or  dirt. 


CCaptain  Amundsen  has  announced 
his  intention  to  start  on  an  expedition 
to  the  North  Pole  next  year,  leaving 
San  Francisco  next  March  or  April. 
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THE  BIGGEST  PUMP  KNOWN -THE  SUN 

By  F.  R.  MOULTON 


Among  the  most  powerful  modern 
machines  are  the  great  pumps  used  in 
supplying  water  to  cities  and  raising 
it  out  of  deep  mines.  One  of  the 
largest  pumps  in  the  world  is  at 
Bethlehem,  Pa.  It  is  driven  by  a 
7,000-hp.  engine.  When  it  is  remem- 
bered that  one  horsepower  will  raise 
161/2  tons  one  foot  a  minute,  the  im- 
mense power  of  this  pump  is  apparent. 

It  is  an  inspiring  sight  to  see  the  im- 
mense machinery  of  modern  industry 
doing  the  work  of  thousands  of  men. 
But  there  is  a  larger  pump  than  any 
man  has  ever  invented  which  works 
silently  and  continuously  all  around 
us.  Reference  is  made  to  the  sun 
which  raises  into  the  atmosphere  all 
the  water  which  falls  in  the  shape  of 
rain  or  snow.  It  is  clear  that  all  the 
water  which  runs  in  the  thousands  of 
rivers  that  cover  the  earth  and  which 
fills  its  great  lakes,  came  down  origi- 
nally as  rain ;  for  all  of  these  bodies  of 
water  would  soon  fail  if  they  were  not 
replenished  from  the  skies. 

A  little  computation  will  show  that 
an  astonishing  amount  of  water  falls 
on  the  earth  every  year.  Even  a  big 
rain  is  a  much  more  important  thing 
than  is  ordinarily  supposed.  In  sum- 
mer there  are  rains  in  which  almost  an 
inch  of  water  falls  over  a  large  area, 
and  occasionally  there  are  those  when 
two  or  three  inches  fall  in  the  course 
of  a  few  hours.  An  inch  of  water  on 
an  acre  weighs  over  100  tons,  and  on 
a  square  mile,  more  than  60,000  tons. 
Rain  ordinarily  falls  from  a  height  of 
about  half  a  mile.  The  fact  that  it 
ascends  in  the  form  of  vapor  does  not 
mean  that  the  same  work  was  not  ex- 
pended to  raise  it,  as  would  have  been 
done  if  it  had  been  elevated  to  that 
height  as  water.  The  same  amount  of 
energy  is  used  in  one  case  as  in  the 
other. 

The  average  rainfall  for  the  whole 
United  States  per  year  is  about  20  in. 
That  is,  on  the  average  1,200,000  tons 
of   water   falls   each  year  on  every 


square  mile  in  this  country  from  a 
height  of  half  a  mile.  There  are  in 
the  United  States  3,600,000  square 
miles.  Therefore  the  sun  has  pumped 
up  the  4,320,000,000,000  tons  of  water 
which  each  year  fall  upon  the  United 
States. 

A  simple  calculation  shows  that  one 
horsepower  will  raise  about  3,500  tons 
one  half  mile  in  one  year.  Therefore 
it  would  require  1,200,000,000  hp., 
working  continuously,  to  pump  up  the 
water  to  the  sky  which  falls  as  rain  on 
the  United  States.  But  the  area  of 
the  whole  world  is  50  times  that  of 
this  country,  and  the  average  rainfall 
on  it  probably  does  not  differ  much 
from  20  in. 

It  follows  from  this  discussion  that 
the  sun  pumps  up  annually  from  the 
earth  more  than  20,000,000,000,000 
tons  of  water.  It  is,  therefore,  im- 
measurably beyond  the  most  powerful 
pump  yet  devised  by  man.  If  the 
energy  of  the  descending  rain  could 
be  used  to  drive  our  machinery,  no 
other  source  of  power  would  be  re- 
quired. But  this  is  only  one  of  the 
ways  in  which  the  sun's  heat  does 
work  upon  the  earth,  and  the  whole 
amount  of  energy  which  strikes  the 
earth  is  many  times  that  which  is  used 
in  evaporating  the  water  and  raising 
it  to  the  sky.  While  the  amount  of 
energy  the  sun  pours  upon  the  earth  is 
appalling,  the  earth  is  so  small  as  seen 
from  the  sun  that  only  one  part  in 
eight  billion  of  the  energy  that  streams 
out  from  it  strikes  this  little  planet 
upon  which  we  live. 


RIGID  RULES  ON  SWISS 
STREET  CARS 

The  rigid  rules  laid  down  for  pas- 
sengers on  the  tramcars  of  Geneva  are 
a  good  example  of  the  thorough  fash- 
ion in  which  restrictions  are  formu- 
lated in  all  parts  of  Switzerland.  The 
notices  posted  in  the  tramcars  are  as 
follows:    Do  not  smoke;  Do  not  spit; 
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Have  small  change  ready;  Do  not  de- 
lay to  pay  your  fare ;  Speak  clearly 
when  naming  your  destination ;  Do 
not  move  until  the  conductor  sum- 
mons you ;  Do  not  cross  your  legs  or 
otherwise  impede  the  passage. 

An  English  correspondent  says  that 
if  the  conductor  notices  a  pair  of 
crossed  legs,  he  comes  in  and  un- 
crosses them. 


INGENIOUS  RECORDER  OF 
WIND  DIRECTION 

A  London  concern  has  constructed  a 
very  ingenious  and  simple  wind-direc- 
tion recorder,  consisting  of  a  pen  which 
moves  in  a  vertical  plane,  and  traces 
a  recording  curve  on  the  surface  of  a 
revolving  drum.  The  pen  is  driven 
from  a  cam  which  is  connected  up  to 
and  actuated  by  a  wind  vane  mounted 
at  the  top  of  a  vertical  spindle.  The 
drum  is  driven  by  self-contained  clock- 
work. 

The  advantage  of  this  apparatus  lies 
in  its  extreme  simplicity  and  in  the 
fact  that  the  movements  of  the  pen 
are  vertical  and  the  charts  rectilinear. 
"It  is  obvious,"  says  Engineering,  Lon- 
don, "that  an  instrument  having  a  sim- 
ple and  continuous  groove  in  the  cam 
could  not  be  constructed  on  the  lines 
of  the  figure,  since  with  backing  and 
veering  winds,  the  vane,  after  making 
a  complete  revolution,  would  cause  the 
pen  to  so  alter  its  zero  in  reference  to 
the  chart  that  the  readings  would  be- 
come meaningless.  In  other  words,  if 
the  vane  is  to  be  free  to  make  com- 
plete revolutions  in  any  direction,  and 
this  is,  of  course,  essential,  there  must 
be,  at  some  point,  a  means  of  reset- 
ting the  pen  on  the  chart.  The  simple 
method  adopted  is  the  main  point  of 
interest  in  this  recorder.  The  cam 
groove  is  in  the  form  of  a  spiral,  so 
that  as  the  vane  moves  round,  one  way 
or  the  other,  with  a  wind  of  varying 
direction,  the  pen  either  rises  or  falls 
on  the  chart.  The  zero  adjustment  is 
arranged  for  by  the  vertical  slots  at 
the  end  of  the  cam  groove,  one  of 
which  can  be  seen  in  the  figure.  If, 
owing  to  continuous  progression  in 


one  direction,  the  roller  or  pen  lever 
reaches  one  end  of  the  spiral  groove, 
it    immediately    moves    through  the 


A,  New  and  Extremely  Simple  Instrument  for 
Recording  Wind  Direction.  Method  Adopted  to 
Offset  Backing  and  Veering  of  the  Wind  is  Ingenious 

vertical  slot  into  the  upper,  or  lower, 
part  of  the  groove,  as  the  case  may 
be.  The  effect  of  this  is  naturally  to 
trace  a  vertical  line  on  the  revolving 
chart,  and  at  the  same  time  to  alter 
the  zero  of  the  pen.  The  chart  has  a 
portion  of  its  direction  scale  dupli- 
cated, so  that  after  this  vertical  move- 
ment the  pen  still  indicates  correctly 
the  direction  in  which  the  wind  is 
blowing." 

"STREAMLINE"  HEADLIGHT 
FOR  AUTOMOBILES 

A  novel,  yet  very  efficient  automobile 
headlight,  receiving  much  favorable 
mention  abroad  at  the  present  time,  is 
shown  in  the  accompanying  drawing. 


A  New  Type  of  Headlight  W^hich  is  Practically  Five 
Searchlights  in  One.  The  Illustration  Shows  Only 
Three  of  the  Beams 

It  is  Spoken  of  as  a  "streamline"  head- 
light, and  is  claimed  to  fully  utilize 
every  ray  of  light  given  off  by  the 
single  electric  bulb,  which  is  respon- 
sible for  the  production  of  its  five  pow- 
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erful  beams,  described  as  five  search- 
lights. The  idea  carried  out  is  that  of 
a  single  spherical  body  containing  five 
powerful  lenses,  so  disposed  that  each 
is  aided  by  the  reflecting  surface  of  the 
interior  of  the  sphere.  One  beam  goes 
straight  forward  in  the  usual  manner, 
and  the  other  four,  going  rearward,  are 
caught  by  exterior  mirrors,  and  set  ofif 
almost    parallel    to    the    first.  And 


though  five  separate  beams  or  search- 
lights are  thus  made  available,  it  must 
not  be  supposed  that  an  ordinary  beam 
has  been  divided  into  five  equal  parts, 
giving  only  the  same  total  light  as  the 
one.  The  outside  mirrors  as  well  as  the 
spherical  body  itself  are  mounted  on  a 
special  gate  which  may  be  swung  aside 
so  that  the  starting  handle  can  be 
reached. 


A  METAL  CULVERT  WITH 
SPIRAL  CORRUGATIONS 

A  new  and  interesting  type  of  metal 
culvert,  the  corrugations  of  which  run 
in  a  spiral,  is  now  being  manufactured 


Sections   of  Spiral-Corrugated  Culverts    Just  Before 
Being  Tightly  Screwed  Together 

by  a  concern  in  Birmingham,  Ala. 
Greater  strength  than  in  other  types  of 
corrugated  culverts  is  claimed,  in  that 
the  spiral  form  allows  no  break  in  the 
continuity  of  the  corrugations.  One  of 
the  most  interesting  features  is  the  sim- 
plicity of  the  joining  of  the  26-in.  sec- 
tions, which  screw  together  as  shown 
in  the  illustration,  the  corrugations 
serving  as  threads.  The  spiral  corruga- 
tions are  also  claimed  to  make  these 
culverts  to  a  great  extent  self-cleaning. 


WHAT  IS  A  "HIGH"  AND  "LOW" 
VOLTAGE? 

When  electrical  energy  first  came 
into  use  commercially  the  terms  "high 
voltage"  and  "low  voltage"  were  com- 
monly employed  to  distinguish 
between  the  voltage  of  the  series  arc- 
lamp  circuit  and  that  used  in  operat- 
ing incandescent  lamps.  Voltages,  in 
the  latter  case,  were  limited  to  50,  100 
or,  at  the  most,  110  volts,  while  the 
generators   supplying  current  to  the 


arc-lamp  circuit  generated  a  voltage 
that  in  some  cases  reached  3,000  volts. 
The  arc-light  generators  were  gradu- 
ally increased  in  size,  and  within  a  few 
years  it  was  possible  to  get  over  6,000 
volts  from  one  machine,  which  was 
considered  at  the  time  to  be  a  really 
high  voltage. 

Shortly  afterward  the  alternating- 
current  generators  came  into  the  field, 
first  at  1,100  and  then  at  2,200  volts, 
and  it  was  not  long  before  they  were 
used  in  combination  with  step-up 
transformers  which  raised  the  voltage 
to  values  as  high  as  11,000  volts. 

In  recent  years  these  voltages  have 
been  constantly  increasing,  and  at  the 
present  time  we  have  machines  that 
generate  15,000  and  30,000  volts. 
These  voltages  may  be  increased  to 
almost  any  value  by  means  of  trans- 
formers, and  there  are  now  in  success- 
ful operation  a  number  of  power 
systems,  employing  transmission  volt- 
ages of  60,000,  110,000  and  even  140,- 
000,  a  transmission  line  of  the  latter 
voltage  having  been  put  into  opera- 
tion recently  in  the  United  States. 
Voltages  in  the  neighborhood  of 
1,000,000  volts  have  been  produced 
in  testing  laboratories,  for  the  pur- 
pose of  testing  apparatus  to  be  used 
on  high-voltage  circuits,  and  the 
insulating  material  of  such  apparatus. 

Thus,  it  can  readily  be  seen  that 
there  is  no  distinct  line  of  demarcation 
between  a  "high  voltage"  and  a  "low 
voltage,"  the  terms  simply  signifying 
relative  values ;  and  no  doubt,  the 
highest  values  we  have  at  present,  will 
be  far  exceeded  in  the  future,  as  the 
difficulties  encountered  in  using  high 
voltages  are  being  gradually  overcome. 


POPULAR 

INDUSTRIAL  CONSUMPTION 
OF  GOLD 

The  world's  production  of  gold  from 
1900  to  1910  inclusive,  according  to 
estimates  of  Director  Roberts  of  the 
U.  S.  Mint,  was  $4,037,000,000,  and 
of  this  total  $958,000,000  was  used  up 
in  industrial  consumption.  The  con- 
sumption of  gold  in  the  industrial  arts 
for  the  year  1910  was  $33,657,500  in 
the  United  States ;  $18,000,000  in  Great 
Britain;  $16,838,000  in  France,  and 
$15,536,000  in  Germany.  The  United 
States  industrial  arts  thus  consumed 
nearly  as  much  as  its  nearest  com- 
petitors. Great  Britain  and  France,  to- 
gether. 


CONCRETE  CORNICE  OF 
MASSIVE  SIZE 

The  new  10-story  Y.  M.  C.  A.  build- 
ing in  Los  Angeles,  Gal.,  has  a  massive 
concrete  cornice  which  is  said  to  be 
satisfactory  in  every  way.  The  cornice 
has  an  overhang  of  4  ft.  2  in.  from. the 
outside  of  the  wall,  and  is  5  ft.  6  in. 
from  the  base  to  the  tip.  The  cantilever 
principle  is  applied  in  construction,  the 
base  of  the  cornice  resting  upon  a  sec- 
tion of  the  brick  wall  and  corbels. 
Steel  reinforcing  bars  extend  from  the 


The  Massive  Reinforced-Concrete  Cornice  of  the 
Y.  M.  C.  A.  Building  in  Los  Angeles 


concrete  roof  slab  into  the  main  portion 
of  the  cornice. 

The  intention  was  to  put  a  terra- 
cotta cornice  on  the  building,  but  the 
lowest  bid  was  $8,000.  The  concrete 
cornice  cost  just  about  half  this 
amount. 
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SPRING  ATTACHMENT  KEEPS 
FRONT  WHEELS  STEADY 

An  ingenious  device  designed  to 
prevent  the  front  wheels  of  an  auto- 
mobile from  being  easily  turned  aside 


This  Spring  Attachment  is  Designed  to  Keep  the 
Front  Wheels  Steady  on  Rough  Roads 


by  obstructions  or  unevenness  in  the 
road,  is  being  marketed  by  ^n  eastern 
automobile-accessory  concern.  A  spiral 
spring  about  3  ft.  long,  made  from 
specially  prepared  oil-tempered  steel 
wire,  with  a  center  clip  and  end  at- 
tachments made  from  steel  forgings, 
is  attached  between  the  front  spring 
seats  and  the  steering  rod.  It  is 
claimed  to  correct  automatically  any 
tendency  of  the  wheels  to  turn  aside 
from  a  straight  path. 


"TITANIC"  MAY  HAVE 
STRUCK  ROCK 

That  there  is  a  chance  that  the  wreck 
of  the  "Titanic"  may  sometime  be  re- 
covered, either  by  government  search- 
ers or  by  a  private  expedition,  is  the 
opinion  of  the  Nautical  Gazette.  This 
is  based  on  the  theory  that  the  giant 
liner  did  not  run  into  an  iceberg,  but  ran 
onto  the  point  of  a  rock.  It  is  pointed 
out  that  no  one  has  set  forth  any 
specific  reason,  or  brought  out  any 
proof  that  a  rock  does  not  exist  at  this 
particular  spot  in  the  ocean. 

The  possibility  of  a  peak  of  rock  ex- 
isting at  this  place  in  the  ocean  be- 
comes apparent  to  any  one  who  studies 
the  contour  of  mountains  on  land,  says 
the  Gazette.  Peaks  rise  abruptly  to 
vast  heights  and  are  surrounded  by 
contrastingly  deep  valleys.    It  is  not 
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unnatural,  when  one  views  the  geogra- 
phy of  North  America,  to  suppose  the 
existence  of  a  chain  of  occasional  peaks 
rising  from  the  ocean's  bottom  about 
as  far  off  shore  as  the  longitude  of  the 
''Titanic"  wreck. 


EMERGENCY  CONNECTION 
CLAMP  FOR  WIRING 

A  clamp  intended  to  facilitate  emer- 
gency connection  to  an  insulated-wire 
circuit   without   scraping   or  cutting 


The  Emergency  Clamp  Used  for  a  Temporary  Tapping 
of  the  Wires  When  an  Extra  Lamp  Connection  is 
Desired,  and  as  Used  in  a  Test  Connection 

away  the  insulation,  is  shown  in  the 
accompanying  illustrations  as  used  for 
a  test  connection,  and  also  for  tapping 
open  electric-light  wires  when  addi- 
tional lighting  units  are  desired  tem- 
porarily. 

The  device  consists  of  a  spring-steel 
clamp  whose  jaws  can  be  quickly  sep- 
arated by  squeezing  the  wide  part  be- 
tween the  thumb  and  forefinger.  One 
of  the  jaws  has  a  cross  groove  and 
recess  for  holding  the  wire,  and  on 
the  other  jaw  is  a  screw  cap  from  the 
inner  side  of  which  project  a  number 
of  sharp-pointed  prongs.  On  release 
of  the  pressure  used  to  open  the  jaws, 
the  prongs  penetrate  the  insulation  of 
the  wire,  and  are  driven  into  a  firm 
electrical  contact  with  the  conductor 
itself  by  a  little  pressure  of  the  thumb 
on  the  top  of  the  cap. 


(Tit  is  becoming  the  fad  for  fond  fa- 
thers and  mothers  in  London  to  have 
motion  pictures  of  their  children  made, 
one  photographer  of  the  British  capi- 
tal, who  makes  a  specialty  of  such 
work,  turning  out  a  film  of  640  pic- 
tures for  $5.25. 


AN  ELECTRICITY-ON-THE- 
FARM  DEMONSTRATION 

During  the  recent  land  show  in  New 
York  one  of  the  large  electric  manu- 
facturing companies  gave  an  extensive 
demonstration  of  the  many  things  that 
can  be  done  with  electricity  on  the 
farm.  A  complete  dairy  was  installed, 
the  apparatus  consisting  of  an  elec- 
trically driven  milking  machine,  indi- 
vidual motor-H»-iven  refrigeration  ma- 
chine, milk  \  jler,  cream  separator, 
automatic  churn  and  butter  worker, 
bottle  washer  and  ice-cream  freezer. 
Motor-driven  corn  shellers,  feed  chop- 
pers and  an  electrically  driven  sheep 
shearer  were  installed  in  the  barn,  mo- 
tor-driven laundry  machinery,  ventilat- 
ing fans,  cooking  equipment,  and  nu- 
merous other  devices  were  to  be  found 
in  the  house,  and  outside  machinery, 
such  as  a  threshing  machine,  silo  filler, 
centrifugal  pump  for  irrigation  and  fire 
protection,  an  automatic  pump  for  or- 
dinary water  supply,  etc.,  were  all  mo- 
tor driven. 


SAFETY  DEVICE  FOR  FORGE 
PRESSES 

Attached  to  this  forge  press  is  a 
device  for  automatically  preventing 
accidents  in  drop-forging  shops.  Drop 
forgings  which 
require  little  ma- 
chining are  fre- 
quently furnished 
t  o  gauge  -  sizes, 
and  are  therefore 
restruck  in  forg- 
ing dies  after  the 
''flash"  or  excess 
metal  has  been  re- 
moved. Through 
some  disconcerted 
action,  the  ope- 
rator, while  seat- 
ing the  forgings 
in  the  die  impres- 
sion by  hand,  may 
meet  with  seri- 
ous injury  from  an  untimely  falling 
of  the  ram,  and  it  is  to  avoid  such  an 
accident  that  the  automatic  device  has 
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been  designed.  It  is  a  spring-steel  de- 
vice, indicated  by  the  darker  outlines 
in  the  illustration,  clamped  to  the 
guide  or  upright  at  A.  When  the  ram 
B  descends,  its  contact  with  the  de- 
vice, at  D,  automatically  forces  the 
hand  of  the  operator  to  a  place  of 
safety,  C.  The  leather  pad  E  modifies 
the  force  of  the  blow  to  the  operator's 
hand. 


SIMPLE  GUARD  FOR  RIPSAWS 

A  neat  and  simple  guard  for  rip- 
saws is  shown  in  the  accompanying 
drawing.  By  means  of  the  dovetailed 
hitch,  or  bedplate,- which  is  attached 
to  the  table  permanently,  the  guard 
proper  can  easily  be  attached  and  de- 
tached without  having  to  get  under 
the  table  to  loosen  nuts  and  bolts. 
The  device  can  be  attached  to  saw- 


1 

A  Simple  and  Practical  Guard  for  Ripsaws 

table  tops  of  either  wood  or  iron.  It 
is  adjustable  to  any  size  of  saw  from 
6  up  to  16  in.  The  adjustment  is  ac- 
complished by  drawing  out  or  shoving 
up  the  two  independent  springs,  and 
raising  or  lowering  the  arm  on  the 
splitter. 


LIBRARY  BRANCH  INSTALLED 
IN  HOTEL 

A  public  library  innovation  recently 
inaugurated  in  Minneapolis  would 
seem,  on  the  face  of  it,  to  be  worthy 
of  imitation  in  many  other  cities.  As 
the  result  of  arrangements  made  with 
the  library  board  by  the  management 
of  one  of  the  leading  hotels,  a  branch 
of  the  library  has  been  installed  in 
the  hotel,  where  its  guests  can  obtain 
books  and  current  magazines.  The 
equipment  of  the  branch  is  such  as  to 
give  it  the  appearance  of  a  private 
library. 


DISH  WARMER  FOR  USE 
ON  THE  TABLE 

The  hot-plate  cozy  shown  in  the  ac- 
companying drawing  is  a  novelty  that 
has  gained  much  popularity  in  Eng- 


An  Alcohol-Heated  Dish  Warmer  for  Table  Use 


land.  It  may  be  placed  on  a  dining 
or  serving  table  in  the  same  manner  as 
a  chafing  dish  and  takes  up  no  more 
room.  The  same  type  of  dish  warmer 
may  be  provided  with  electric  heat  in- 
stead of  the  alcohol  burner  shown. 


REVOLUTION  RECORDER 
FOR  MOTORBOATS 

The  International  Motorboat  Asso- 
ciation sometime  ago  adopted  the 
Swedish  scheme  of  providing  boats, 
taking  part  in  races,  with  a  propeller- 
revolution  recorder.  The  recorder 
shown  in  the  illustration,  which  is  of 
Swedish  manufacture,  consists  of  two 
parts,  one  of  which,  the  worm,  is  di- 
rectly connected  to  the  propeller  shaft, 


Propeller-Revolution  Recorder  for  Racing  Motorboats 


and  drives  the  second  part,  which  is 
the  calculating  mechanism.  The  latter 
can  be  located  at  any  convenient  place 
in  the  boat. 
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EXHALED  AIR  IS  A  VIRULENT  POISON 

By  LEONARD  K.  HIRSHBERG,  A.  B.,  M.  D. 


Although  the  ancient  Egyptian 
physicians  as  well  as  Hippocrates  and 
Galen  recognized  the  importance  of 
sea  voyages  and  fresh  air,  it  was  only 
within  the  past  quarter  of  a  century 
that  plenty  of  oxygen  was  realized  to 
be  an  absolute  necessity  in  the  treat- 
ment of  such  pulmonary  diseases  as 
bronchitis,  pneumonia,  and  tuberculo- 
sis. A  pure  atmosphere  surrounding 
the  sufferer,  is  now  emphasized  really 
more  than  drugs  and  other  measures. 
It  is  considered  as  important  to  have 
the  window  in  the  sickroom  open 
wide  enough  to  throw  a  piano  out,  as 
it  is  to  have  plenty  of  water  for  fever 
maladies. 

Although  we  have  long  considered 
pure  air  and  free  ventilation  requisites 
to  health,  and  while  we  have  not  min- 
imized the  cumulative  and  disastrous 
results  of  inhaling  expired  air,  the  true 
explanation  of  this  damaging  effect  has 
not  previously  been  given.  The  sad 
consequences  of  living  in  an  atmos- 
phere charged  with  the  waste  prod- 
ucts of  our  lungs  have  always  been 
declared  due  to  vitiated  carbonic  acid, 
and  absence  of  oxygen.  Humidity, 
increased  temperature,  and  similar 
doubtful  factors,  have  been  the  infer- 
ential goats. 

Attempts  hitherto  made  to  isolate 
from  air  breathed  out  of  our  lungs, 
specific  toxins,  injurious  compounds, 
poisonous  chemicals,  and  proteins  sup- 
posed to  cause  suffocation,  anaemia, 
and  other  maladies,  have  been  hopeless 
failures.  Whether  an  animal  was  al- 
lowed to  live  in  and  breathe  the  exha- 
lations of  man  or  other  animals,  or 
whether  such  expiratory  blasts  were 
inoculated  directly  into  the  animal's 
blood  vessels,  no  satisfactory  conclu- 
sions could  be  drawn. 

True  enough,  it  was  finally  and  for 
all  time  determined  by  dozens  of 
skilled  bacteriologists,  that  all  sput- 
tered, coughed,  and  sneezed  mucus,  as 
well  as  the  particles  of  mouth  and 


nasal  fluids  scattered  in  talking,  carried 
large  numbers  of  disease-producing 
bacteria  in  the  accompanying  spray. 
But  this  dangerous  method  of  spread- 
ing infectious  diseases  could  not  clear 
away  the  fact  that  expired  air,  even 
though  aseptic — free  of  microbes — de- 
stroyed life. 

Prof.  M.  J.  Rosenau,  of  Harvard 
University,  formerly  of  the  Bureau  of 
Hygiene  of  the  United  States  Depart- 
ment of  Agriculture,  who  has  made  so 
many  other  important  discoveries  re- 
lating to  preventive  medicine,  has 
offered  the  first  logical  proof  in  sup- 
port of  a  reasonable  explanation  of  why 
expired  air  is  poisonous  to  those  who 
breathe  it. 

This  investigator  was  the  first  scien- 
tist in  this  country  to  explain  why 
some  animals  exhibit  a  strange  sensi- 
tiveness to  certain  foods  or  serums. 
He  named  this  condition,  ''anaphy- 
laxis" or  ''hypersusceptibility."  When 
a  guinea  pig  is  inoculated  with  human 
blood  the  first  time,  nothing  may  hap- 
pen. It  is  now  said  to  be  ''hypersus- 
ceptible."  If,  after  several  weeks,  an- 
other injection  of  the  same  kind  of 
blood  be  given  to  the  same  animal,  it 
will  become  very  ill  and  may  die. 

This  suggested  to  scientists  that  hay 
fever  might  be  due  to  hypersuscep- 
tibility  to  plant  protein,  hives  to  hyper- 
susceptibility  to  tomatoes,  berries,  fish, 
or  shellfish  proteins,  and  one  variety 
of  asthma  as  due  to  hypersusceptibility 
to  horse  serum. 

Professor  Rosenau  has  taken  various 
amounts  of  expired  air,  and  inoculated 
it  into  guinea  pigs.  After  ten  days,  a 
second  injection  caused  the  animal  to 
die.  He  proved  to  the  scientific  world 
that  the  expired  air  of  animals,  con- 
tains a  definite  organic  protein,  which 
when  inoculated  into  animals,  makes 
them  dangerously  susceptible  to  a  sec- 
ond injection  from  the  original  animals 
that  exhaled  the  air. 

Professor   Rosenau's  acknowledged 
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standing  in  the  scientific  world  makes 
his  startling  results  doubly  assured  of 
a  hearing.  He  says:  **In  condensing 
the  vapors  from  the  expired  breath  of 
man,  injecting  the  liquid  so  obtained 
into  guinea  pigs,  and,  after  an  interval 
of  several  weeks  or  more,  testing  them 
to  see  whether  they  have  become 
hypersusceptible  to  normal  blood,  pos- 
itive reactions  were  obtained  in  a  large 
number  of  cases." 

This,  if  verified  by  other  investigat- 
ors, will  disprove  the  popular  notion 
that  bad  ventilation,  impure  air  in 
churches,  close  theaters,  and  other 
crowded  gathering  places,  and  living 
rooms,  signify  only  carbonic  acid, 
or  absence  of  oxygen. 


SUBMERSIBLE  ELECTRIC 
MOTORS 

The  submersible  electric  motor,  de- 
veloped in  England,  is  designed  espe- 
cially for  use  on  shipboard,  for  the 
salvage  of  ships,  and  in  mines.  It 
is  claimed  to  be  particularly  practical 
for  use  on  decks  exposed  to  breaking 
seas,  in  the  operation  of  boat  hoists, 
winches,  capstans,  etc.  Further,  in  the 
salvage  of  a  ship,  the  submersible 
motors  and  pumps  can  be  lowered 
down  to  any  deck  below  water,  where, 
in  the  event  of  bad  weather  coming 
on,  they  would  not  be  in  danger  of 


Submersible  Motor  for  Use  on  Shipboard,  in  the 
Salvage  of  Vessels,  and  in  Mines 


Submersible  Motors  in    the  Water-Filled  Hold  of 
a  Ship 


being  torn  away  and  washed  over- 
board. 

It  is  also  claimed  that  the  submers- 
ible motor  is  well  adapted  for  use  in 
mines  in  the  operation  of  coal-cutting 
machines.  With  the  motor  and  the 
switches  controlling  the  cutting  gear 
immersed  in  a  tank  of  water,  the  tank 
being  covered  to  keep  out  the  coal 
dust,  and  the  whole  arrangement 
placed  on  a  trolley,  there  would  not 
be  the  slightest  danger  of  explosions 
caused  by  electric  sparks. 


MOTION-PICTURE  CAMERA 
FOR  AEROPLANES 

In  an  illustration  on  the  following- 
page  is  shown  the  automatic  motion- 
picture  camera  used  by  Frank  T. 
Coffyn  in  taking  motion-picture  photo- 
graphs from  his  aeroplane. 

All  the  operator  has  to  do  is  to  open 
or  close  a  switch  to  stop  or  start  the 
taking  of  pictures,  the  camera  shutter 
and  the  reeling  mechanism  being  ope- 
rated by  two  iV^P-)  6-volt  electric 
motors,  which  receive  power  from  two 
storage  batteries  fastened  to  the  pas- 
senger's seat  next  to  the  engine.  The 
boxes  shown  at  the  top  of  the  appa- 
ratus contain  the  film,  the  unexposed 
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film  being  reeled  off  in  front  of  the  lens 
from  one  box  and  wound  up  again  in 
the  other.  The  motor  speed  is  1,800 
revolutions  per  minute,  and  the  gear 


A  Motion-Picture  Camera  Especially  Arranged 
for  Aeroplanes 


reduction  to  the  camera  is  14  to  1,  giv- 
ing a  speed  of  128  revolutions  per 
minute. 

^  The  ease  with  which  the  apparatus 
can  be  operated  by  the  airman  without 
distracting  his  attention  from  the 
proper  control  of  the  aeroplane,  is  said 
to  make  it  ideal  for  aerial  motion- 
picture  work. 


WATER  POLLUTION  TESTED 
BY  ELECTRICITY 

In  a  water-testing  device,  recently 
brought  out,  use  is  made  of  the 
conductive  properties  of  water,  con- 
taining different  impurities,  in  deter- 
mining the  amount  of  impurities 
present.  A  chart  is  first  made  showing 
the  relation  between  the  impurities 
present,  as  determined  by  chemical 
analysis,  and  the  electric-conductivity 
measurements.  Subsequent  conduc- 
tivity measurements  may  then  be  used 
in  finding,  with  a  reasonable  degree  of 
accuracy,  the  degree  of  pollution. 
These  conductivity  measurements  do 
not,  however,  discriminate  between 
one  kind  of  impurity  in  the  water  and 
another;  chemical  analysis  alone  can 
do  that.    In  the  majority  of  cases,  in 


engineering  work,  the  impurities  pres- 
ent are  known,  having  been  previously 
determined  by  analysis,  and  later  tests 
are  not  made  for  purposes  of  analysis, 
but  only  to  find  out  how  much  of  the 
known  substance  is  present  in  the 
water;  and  in  all  such  cases  the  tester 
gives  the  desired  result  with  a  rapidity 
and  simplicity  far  exceeding  that  of 
any  chemical  test. 


HEADLIGHT  CAN  BE  USED 
AS  TROUBLE-FINDER 

A  new  combination  automobile  head- 
light and  ''trouble-finder"  has  been 
brought  out  by  a  Milwaukee  manufac- 
turer. The  headlight,  which  is  shown 
in  the  illustration  herewith,  is  made  of 
a  silver-aluminum  casting  about  -j^ 
in.  in  thickness,  with  the  interior 
ground  to  a  high  mirror-like  polish. 
By  giving  the  socket  at  the  rear  of  the 
lamp  a  slight  turn  to  the  left  the  bulb  is 
removed  so  that  the  light  may  be  used 
as  a  portable  lamp  for  hunting  trouble 
around  the  motor  or  other  parts  of  the 
car.    \\'ith  the  socket  thus  removed, 


Headlight  Which  may  be  Detached  and  Used 
about  Car 


bulbs  of  various  candlepowers  may  be 
used  as  required  in  city  streets  or  on 
country  roads. 


CCoal,  bearing  gold  assaying  $2  per 
ton,  has  been  discovered  at  Cambria, 
Wyoming,  the  roof  of  the  coal  bed 
having  been  found  to  be  formed  of 
alluvial  sands  washed  down  on  the 
coal  in  a  former  age. 
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WATCH-CASE  TELEPHONE 
TRANSMITTER 

A  sanitary  vest-pocket  telephone 
transmitter,  the  purpose  of  which  is  to 
provide  any  individual  who  desires 
with  his  own  transmitter  for  use  in 
connection  with  a  public  telephone,  is 
shown  in  the  accompanying  illustra- 
tion. Its  use,  however,  would  require 
that  all  public  telephone  instruments 
be  equipped  with  extra  terminals. 

The  vest-pocket  transmitter,  includ- 
ing the  watch-casing,  is  but  1  in.  in 
diameter.  The  mouth- 
piece is  collapsible, 
and,  on  pressing  the 
button  which  releases 
the  lid  of  the  case,  a 
spiral  spring  pushes  it 
out  into  operative  position. 
The  case  has  two  sockets 
which  connect  with  special 
terminals  on  the 
stationary  t  e  1  e- 
phone  instrument 
or  the  desk  stand. 
In  making  this 
connection  the 
regular  transmit- 
ter is  automatic- 
ally shut  out  of 
the  circuit.  The 
illustration  shows 
the  transmitter 
attached  to  a  desk 
phone  equipped 
with    the  neces- 

S  a  r  y  terminals  Watch-Case  Telephone 
for  its  use.  Transmitter  Attached  to 

Special  Desk  Phone 


INNOCENT  "SALTING"  OF 
ORES 

Back  in  the  days  when  the  prospec- 
tors tramped  through  the  gold  regions 
seeking  the  fortune-laden  veins,  "salt- 
ing" was  a  term  that  gave  the  idea  that 
some  dishonest  man  was  endeavoring 
to  profit  by  creating  a  false  impres- 
sion as  to  the  value  of  his  property, 
but,  as  explained  in  the  Mining  and 
Engineering  World,  there  are  a  great 
many  cases  in  which  the  criminal  mo- 
tive is  entirely  lacking.  Ignorance  and 


carelessness  are  responsi1)le  for  the 
salting. 

One  of  the  common  cases  cited  is  the 
use  of  coin  bags,  such  as  are  commonly 
used  by  the  mints  and  subtreasuries 
and  banks  for  the  transportation  of 
coin.  Very  few  other  than  public  as- 
sayers  realize  to  what  extent  these 
bags  are  used  as  containers  for  sam- 
ples. If  anyone  will  take  the  trouble 
to  closely  examine  a  freshly  minted 
coin  under  a  microscope,  he  will  read- 
ily appreciate  how  it  happens  that  bags 
used  to  convey  coins  are  capable  of 
yielding  so  much  abraded 
gold.  The  edges  are  ex- 
tremely sharp  and  rough 
and  the  fine  particles  of 
gold  found  in  the  bags  as 
the  result  of  the  rubbing 
together  of  the  coins  are 
usually  of  such  shape  that  they 
become  entangled  in  the  cotton 
fibers  of  which  the  bag  is  com- 
posed and  it  is  an  extremely  difficult 
matter  to  dislodge  them  by  shaking  the 
bag.  The  result  is  that  the  gold  works 
onto  the  ore  sample  and  the  sample  is 
unconsciously  salted. 

Another  explanation  of  the  innocent 
salting  is  found  in  the  shortage  of 
sample  bags.  An  engineer  starting  on 
a  sampling  trip  does  not  care  to  burden 
himself  with  extra  equipment,  so,  as  a 
rule,  he  does  not  take  with  him  enough 
bags  to  contain  all  his  samples.  It  is  a 
very  common  practice  in  a  case  of  this 
kind  to  place  two  samples  in  a  single 
bag,  separating  them  by  means  of  a 
piece  of  string  tied  about  the  middle  of 
the  bag.  If  the  samples  are  removed  at 
each  end,  allowing  the  string  in  the 
middle  of  the  bag  to  remain  in  place 
during  the  operation,  salting  will  not 
occur;  but  if,  as  is  usually  the  case,  the 
top  sample  is  removed  and  then  the 
string  is  untied  and  the  second  sample 
dumped  out,  salting  may  take  place. 

The  use  of  porous  and  inferior  grades 
of  sacks  is  another  very  common  cause 
for  salting.  It  frequently  happens  that 
the  "fines"  are  the  most  valuable  part 
of  the  sample,  and  if  the  container  has 
loose  texture,  a  more  or  less  important 
loss  of  the  fine  material  is  bound  to 
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take  place.  Not  only  is  there  danger  in 
a  case  of  this  kind  of  the  "fines"  being 
lost  altogether,  but  there  is  equal  dan- 
ger  of  the  fine  material  of  one  bag  find- 
ing its  way  into  another  bag. 

Again,  the  use  of  canvas  for  catching 
samples  after  they  have  been  broken 
down  has  been  the  cause  of  many  cases 
of  innocent  salting.  Canvas  has  a 
tendency  to  retain  "metallics"  and  fine 
sulphides  and  to  yield  them  up  at  the 
wrong  time  and  place. 

Contaminated  tools  are  sometimes 
the  cause  of  salting.  In  picking  down 
a  rich  gouge,  any  kind  of  sticky  high- 


ELECTRIC  MOTOR  CARS  WITH 
MOTOR  IN  HOLLOW  AXLE 

An  electric  car  having  a  balanced- 
drive  power  plant  inclosed  in  its  hol- 


Exterior  Appearance  of  the  Hollow  Axle  Containing 
the  Motor 


low  rear  axle,  the  wheels  being  driven 
by  means  of  an  idler  and  rim  gear, 
turned  by  the  pinions  of  the  motor's 
shafts,  is  shown  in  the  accompanying 
illustrations.  The  power  from  the 
single  motor  housed  in  the  hollow  axle 


Half  of  the  Motor  Casing  Removed,  Showing  Details 
of  the  Arrangement 


grade  material,  there  is  a  tendency  for 
some  of  the  ore  to  cling  to  the  point  of 
the  pick,  and  if  the  tool  is  afterward 
used  on  a  low-grade  material  without 
being  cleaned,  salting  will  almost  in- 
variably occur. 

The  innocent  salting  of  samples  is 
not  confined  to  those  who  take  them, 
for  in  the  laboratory  in  which  the  sam- 
ples are  assayed  are  found  many  in- 
stances. The  retention  of  gold  on  the 
face  of  the  grinder  is  another  point  de- 
serving mention,  and  too  few  assayers 
have  given  this  matter  the  attention  it 
deserves. 


is  transmitted  through  the  direct-con- 
nected differential  and  the  drive  shafts 
to  each  rear  wheel,  the  drive-shaft  pin- 
ions transmitting  the  power  through 
the  idler  gears  to  the  large  rim  gears 
fastened  to  the  tire  rims  of  the  wheels. 
In  this  way  the  power  is  claimed  to  be 
transmitted  in  the  most  direct  and  effi- 
cient manner  to  the  place  where  it  is 
used,  that  is,  the  tires  of  the  wheels. 
The  drive  pinions  and  shafts  have  no 
bearing  except  the  teeth  of  the  idler 
gears,  between  which  the  pinions  float 
in  a  balanced  manner. 


CONCRETE  REFRIGERATORS 

Concrete  refrigerators  of  pleasing 
appearance  are  being  manufactured  by 
a  concern  in  Indianapolis,  Ind.  The 
framework  is  a  steel  skeleton,  which 
is  covered  with  wire  netting,  plastered 
inside  and  out  with  cement,  and  given 
a  coating  of  hard  white  enamel.  About 
three  weeks  are  required  for  the  set- 
ting of  the  walls,  after  which  the  water- 
proofing is  applied,  followed  by  two 
coats  of  cement  enamel. 


CA  Japanese  steamship  line  is  to  be 
established  between  Yokohama  and 
New  York  as  soon  as  the  Panama 
Canal  is  completed,  11  steamers  hav- 
ing been  contracted  for  by  the  pro- 
jectors of  the  enterprise,  which  is  to 
be  run  under  a  government  subsidy. 


The  Wonders  of  Light 

By  J.  GORDON  OGDEN,  Ph.  D. 
VI  — The  Illusions  of  the  Eye 

This  is  the  sixth  of  a  series  of  articles  by  the  author  of  "Heat"  and  "The  Kingdom  of  Dust,"  which  have  appeared 
in  this  Magazine.    Dr.  Ogden  is  professor  of  physics  in  the  Fifth  Avenue  High  School,  Pittsburg,  Pa. 


WE  are  dependent  upon  our  senses 
for  our  knowledge  of  all  things 
external.  We  see,  hear,  smell,  taste  and 
feel  through  the  agency  of  tiny  little 
threads  called  nerves.  The  brain  is  the 
editorial  sanctum,  and  the  nerves  are 
the  special  reporters,  whose  business  it 
is  to  bring  news  from  the  outside  world. 

Throughout  the  human  system  is  a 
complicated  network  of  nerves,  extend- 
ing to  the  remotest  frontiers  of  the 
body,  and  the  news  service  thus  af- 
forded is  unexcelled  for  accuracy  and 
speed.  As  soon  as  any  bit  of  informa- 
tion comes  to 
any  of  these  re- 
porters, it  is 
telegraphed  at 
once,  s  o  m  e- 
times  to  a  relay 
office,  s  o  m  e- 
times  directly 
to  headquarters, 
where  it  is  edited  and 
the  information  im- 
mediately acted  upon, 
if  prompt  action  is 
necessary. 

And  yet,  so  far  as 
news  interpre- 
tation is  con- 
cerned, the  edi- 
torial system  is 

"A  very  stout  lady  would  oiteU  at  fault. 
do  well  to  avoid  horizontal  is  a  COmmOU 

stripes  in  selecting  her  dress  .  , 

goods."  mistake,  made 


by  practically  everyone,  to  attribute 
to  the  external  world  properties  that 
are  peculiar  to  the  brain.  For  exam- 
ple, we  associate  the  sound  of  a  bell 
with  the  bell  itself.  We  think  that  the 
green  of  a  beautiful  lawn  is  a  property 
of  the  grass.  That  the  perfume  of  a 
rose  is  the  individual,  private  posses- 
sion of  the  flower.  That  sugar,  like- 
wise, has  the  inherent  quality  which 
we  call  sweetness,  and  that  salt  and 
quinine  possess  the  peculiar  tastes  we 
always  associate  with  these  substances. 
This  is  where  the  editorial  system  of 

the    body    is  at   

fault.     From  the 
editor-  in-chief, 
down  to  the  hum- 
blest cub  reporter, 
credit  is  not  given 
where    credit  rs 
due.    If  there  were  no 
eyes,  light,  as  we  know 
it,  would  cease  to  be ; 
and  with  it  would  per- 
ish   all    its  countless 
children  which  we  rec- 
ognize as  colors.  With- 
out   auditory  nerves, 
there  would  be  ab- 
solutely no  sound 
in    the  universe, 
and   the  wonder- 
ful   harmonies    of  "Atalllathlikeindivid- 
nature,  as  typified     "al  should  refialn  from 
-     '     .    .  <  ^  f.     perpendicular  lines  in  her 

in  the  sighing  of  costume." 
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the  wind,  the  thunder  of  the  surf,  the 
melodious   flutings   of   the  feathered 


Fie.  1 — Zollner's  Lines:  The  Long  Lines  are  Parallel 

songsters,  as  well  as  the  stately  meas- 
ures of  the  *'Largo,"  would  be  forever 
beyond  our  ken. 

Light  and  sound,  exter- 
nally, are  simply  forms  of 
vibratory     energy  which 
knock  at  the  several  gate- 
ways to  the  brain,  and  are 
admitted  under  a  false  con- 
ception of  their  real  nature. 
We  do  not  give  to  the  brain   '  "  ' 
its   proper   credit.     Light     Fig.  3-Zoii 
waves,  as  we  have  shown 
in  a  former  article,  are  simply  quiver- 
ings of  the  mysterious  ocean  of  ether. 


rise  to  the  sensation  of  light  and  color 
in  the  brain.  It  is  just  as  improper  to 
attribute  the  phenomena  of  light  and 
color  to  these  tiny  waves,  as  it  would 
be  to  assert  that  the  little  pellet  of  lead, 
flying  from  a  gun,  is  pain,  simply  be- 
cause it  produces  pain  when  it  crashes 
into  the  delicate  tissues  of  the  body. 

Light  and  color,  sound  and  odor, 
taste  and  touch,  are  brain-made.  It  is 
the  consciousness  that  sits  at  the  end 
of  the  telegraph  wire  that  interprets 
the  little  electric  thrills  into  messages 
of  hope  or  despair,  of  joy  or  sorrow. 
Without  the  operator  what  would  a 
telegram  be?  Simply  a  quivering,  a 
motion  as  material  as  the  swaying  to 
and  fro  of  a  pendulum, 

A  curious  corollary  follows  from  this 


Fig.  2- 


Placing  A  upon  B  Produces  the  Curious 
Effect  Shown  at  C 


These  tremulous,  delicate  little  disturb- 
ances, in  some  obscure  manner,  give 


ner's  Lines:  A  Combined  with  B  Produces  the  Peculiar 
Effect  of  C 

truth.  As  a  matter  of  fact  we  do  not 
know  just  what  any  other  person  feels. 
We  are  like  solitary  islands  in  a  vast 
ocean.  We  do  our  own  perceiving,  and 
there  is  no  possible  way  by  which  we 
can  come  to  a  knowledge  of  what  any- 
one else  perceives.  We  agree  in  say- 
ing that  "the  rose  is  red,  the  violet's 
blue,"  and  further  declare  that  ''sugar 
is  sweet,"  but  there  we  stop.  Just  what 
red,  or  blue,  or  sweetness  is  to  any- 
one else  we  are  unable  to  say.  If  we 
could  exchange  bodies  we  might  know  ; 
but  even  then  it  is  quite  probable,  if 
such  a  thing  could  be,  that  we  would 
be  compelled  to  learn  the  simplest 
facts  all  over  again,  and  to  readjust  the 
relationships  between  the  phenomena 
and  the  names  by  which  we  have  been 
accustomed  to  distinguish  them.  Pos- 
sibly the  impression  produced  in  one 
brain  by  the  beautiful  blending  of 
colors  in  a  sunset  may  impress  another 
brain  in  an  entirely  different  way.  Pos- 
sibly the  ''Apassionata"  of  Beethoven 
may  affect  us  as  a  Turner  landscape 
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affects  someone  else.  To  repeat,  we  do 
not  know  what  any  other  person  feels. 

It  is  partly  this  peculiar   

state  of  affairs  that  is  re- 
sponsible   for    what  are   

known  as  illusions.  All 
the  senses,  may  be  readily 

deceived.    If  we  roll  a  mar-  — |  

ble  under  crossed  fingers, 

we  are  quite  certain,  so  far  ^  

as  feeling  is  concerned, 
that  there  are  two  marbles. 

We  are  often  unable  to  tell  \  

from  which  direction  a  ^ 
sound  comes.  A  moder- 
ately warm  room  seems 
cold  to  one  who  has  just 
come  from  a  very  hot 
kitchen,  while  the  same  room  seems  to 
be  quite  warm  to  one  who  has  just 
come  in  from  the  street  where  the 
temperature  is  hovering  around  zero. 
It  is  the  eye,  however,  and  the  sense 
of  sight,  which  are  peculiarly  prolific 
in  the  matter  of  illusions.  We  really 
see  two  images  of  everything  we  look 
at.  Close  one  eye,  and  we  are  unable 
to  calculate  distances.  Let  us  accus- 
tom ourselves  to  the  atmospheric  con- 
ditions of  one  locality,  say  in  New 
York,  then  attempt  to  estimate  dis- 
tances in  Denver,  and  ludicrous  mis- 
takes follow. 

The  cause  of  optical  illusions  is  psy- 
chological rather 
than  physical, 
and,  strictly 
speaking,  it  is  the 
"wonders  of  the 
mind"  rather 
than  the  "won- 
d  e  r  s  of  light" 
that  produce 
them.  We  are 
creatures  of 
habit,  and  accus- 
tom ourselves  to  judge  light  phe- 
nomena in  a  certain  definite  manner. 
Should  these  phenomena  present  them- 
selves in  a  novel  manner,  we  are  all  at 
sea  immediately,  and  permit  our  at- 
tention to  wander,  or  allow  our  judg- 
ment to  be  warped. 

Figures  1,  2  and  3  may  be  termed 
illusions  of  vision  through  distributed 


Fig. 4  —  The  Long  Horizontal 
Lines  are  All  Equal 
in  Length 


Fig.  5  — The  "Staircase" 
Illusion:  Do  You  See 
It  from  Above  or  from 
Underneath  ? 


attention.    Ordinarily  it  is  easy  for  us 
to  recognize  parallel  lines  when  we 
give  our  whole  attention 
to    the    problem.  When, 
^  however,    we    allow  our 

concentration  of  mind  to 
be  led  away  by  some  dis- 
tracting influence,  like  the 
short,  transverse  lines  in 
the  illustrations,  we  easily 
fall  into  the  trap,  and  are 
quite  certain  that  the  long 
lines  are  not  parallel,  or, 
as  in  Fig.  4,  that  the  lines 
are  of  unequal  length.  Fig- 
ure 5,  the  familiar  ''stair- 
case" illusion,  is  really  not 
an  illusion  according  to  the 
psychologists,  but  an  example  of  what 
has  been  termed 
a  n  ''equivocal" 
d  r  a  wi  n  g,  and 
that  the  staircase 
from  underneath 
is  as  true  a  per- 
ception of  lines, 
as  is  the  stair- 
case from  above. 
At  any  rate  it 
has  all  the  ear- 
marks of  an  op- 
tical illusion,  however  the  psycholo- 
gists may  choose  to  explain  it. 

The  familiar  "block"  illusion  shown 
in  Fig.  6,  giving  the  perception  of  six 
cubes,  or  seven  cubes,  depending  upon 
some  peculiarity  of  mental  processes, 
is  also  interesting  in  this  connection. 

Figure  7  shows  a  series  of  vertical 
and  horizontal  lines.  In  both  drawings 
the  same  space  is  covered.  Advan- 
tage is  taken  of  this  curious  illusion 
to  give  height  to  a  room  by  the  use  of 


Fig.  6— The  "Block"  Illu- 
sion: Do  You  See  Six,  or 
Seven,  Blocks? 


Fig.  7  —  Each  of  the  Series  of  Lines  Covers  the 
Same  Space 

proper  wall  paper.  Likewise,  a  very 
stout  lady  would  do  well  to  avoid 
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Fig.  8  — The  Vertical  Line 
is  Precisely  the  Length 
of  the   Horizontal  Line 


horizontal  stripes  in  her  dress  goods, 
unless  she  wishes  her  stoutness  to 
be  exaggerated ; 
while  a  tall,  lath- 
1  i  k  e  individual 
would  show 
good  taste  in  re- 
fraining from 
perpendicu- 
lar  lines  in  her 
costume. 

Figure  8  will 
cause  most  of  the 
readers  of  this 
chapter  to  look 
for  their  rulers  or  tapelines.  It  hardly 
seems  possible  that  the  vertical  line  is 
not  longer  than  the  horizontal  line — 
yet  it  is  the  same  length.  In  Fig.  9, 
the  line  outside  the  square  is  the  exact 
length  of  the  diagonal  of  the  square. 

Figure  10  is  an  illusion  of  distance. 
When  one  looks  at  the 
left-hand  divisions,  made  up 
of  lines  close  together, 
the  mind  attends  to  these 
closely,  and  establishes  a 
unit  of  measurement.  When 
the  attention  is  turned  to 
the  wide  empty  space  to  the 
right  of  the  series  of  lines, 
immediately  a  larger  unit  is 
applied,  and  the  sixth  or  last 
line  of  the  series  does  not 
seem  to  be  what  it  really  is, 
the  center  of  the  figure. 

One  of  the  most  curious  illusions  is 
that  presented  in  Fig.  11.  It  is  an  illu- 
sion of  motion.  Hold  the  drawing  ver- 
tically before  the  eyes,  and  move  it 
slowly  up  and  down.  The  oblique  line 
will  appear  to  slide  up  and  down  on 
the  vertical  line,  as  though  it  were  not 
attached  to  it  at  all.  Psychologists  tell 
us  that  this  phenomenon  is  due  to  the 
fact  that  the  mind  underestimates  the 
speed  at  which  the  drawing  is  moved. 
It  is  a  good  example  of  the  instability 
of  a  mental  standard.  It  is  almost  im- 
possible for  the  mind  to  form  and 
adhere  to  a  stand- 
ard that  will  not 
vary.  One  might 
as  well  attempt 
to   measure  with 


Fig.  9  — The   Line  Outside 
the  Square  is  the  Exact 
Length  of  the  Diago- 
nal of  the  Square 


Fig.  10  — The  Space  at  the  Right  is  Equal  to  the  Space 
Covered  by  the  Six  Lines  at  the  Left 


outstretched  arms  the  width  of  a  door, 
and  carry  the  measurement  through 
a  crowded  street  to  the  nearest  car- 
penter's shop. 

An  illusion  that  is  responsible  for 
the  employment  of  at  least  a  hun- 
dred thousand  people,  the  investment 
of  millions  of  dollars,*  and  the  amuse- 
ment of  everyone,  from  the  graybeard 
to  the  urchins  of  the  street,  is  based  on 
the  fact  that  an  impression  made  upon 
the  retina  remains  there  for  an  appre- 
ciable time.  We  are  familiar  with  the 
old  experiment  of  rapidly  revolving,  in 
the  dark,  a  stick  with  a  glowing  end, 
and  the  consequent  production  of  a 
ring  of  fire.  Of  course,  no  ring  is  pro- 
duced, but  the  illusion  is  perfect. 

An  impression  made  upon  the  retina 
by  a  strong  light  persists  for  a  tenth  of 
a  second,  sometimes  longer.   If  a  series 
of  swiftly  moving  pictures  be  projected 
upon  a  screen  by  a  stere- 
ppticon,  the  eye  retains  the 
impression  of  each  picture 
in   the   series  for  at  least 
the  tenth  of  a  second.  If 
there    be    more    than  ten 
pictures  to  the  second,  the 
images     gradually  overlap 
and  melt  together,  blending 
perfectly  into  a  continuous 
picture    where    the  slight 
movements  made  in  each  of 
the  component  pictures  are 
added,     making  complete 
the  illusion  of  continuous  motion. 

An  immense  enterprise,  nation-wide, 
even  world-wide,  has  thus  been  estab- 
lished with  an  illusion  as  its  capital 
stock.     The  moving-picture  business 
has  invaded  every  civilized  country  in 
the  world.    It  is  also  being  rapidly  in- 
troduced into  the  remoter  regions  of 
the  earth,  where  men  and  women  are 
more   primitive   in   their  sociological 
ideas,  but  enjoy  equally  with  their  bet- 
ter educated  brothers  and  sisters,  the 
moving  scenes  "by  field  and  flood." 
The    films    are   made   of  celluloid 
wound    in  reels 
I    that  average  1,000 
ft.    in  length. 
Each  tiny  picture 
measures  1  by  % 
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An  immense  enterprise, 
nation-wide,  even  world- 
wide, has  been  estab- 
lished with  an  illusion 
as  its  capital  stock.  The 
motion-picture  business 

 is  being  rapidly 

introduced  into  the  re- 
mote regions  of  the 
earth." 


in.,  and  in  an  ordinary  reel  there  are 
about  17,000  of  them.  They  are  run 
through  the  machine  quite  rapidly, 
about  16  to  the  second,  thus  consum- 
ing about  16  to  18  minutes  for  the 
average  reel.  Occasionally, 
when  the  proprietor  of  the 
show  is  anxious  to  clear  the 
hall  to  make  room  for  more 
nickels,  the  reels  are  run 
through  much  more  rapidly, 
thus  producing  a  peculiarly 
disagreeable,  jerky  effect. 
The  introduction  of  a  care- 
fully adjusted  revolving 
shutter  in  front  of  the  lens, 
or  elsewhere,  does  away  with 
the  ''flicker"  that  otherwise 
would  mar  the  smoothness 
of  the  picture,  and  which  was 
so  marked  in  the  earlier  ma- 
chines. 

Enormous  sums  are  spent 
in  the  production  of  films  de- 
lineating battle  scenes  and 
historical  pageants.  The 
"Crusader"  film,  a  reproduc- 
tion of  certain  historical 
scenes  of  the  Middle  Ages,  is  said  to 
have  cost  its  producers  $100,000.  It 
took  two  years  to  photograph  the 
scenes  in  all  parts  of  Europe,  and  up- 
ward of  3,000  people  posed  before  the 


Fig.  11— An  Illusion  of 
Motion:  Hold  the 
Book  Vertically  in 
Front  of  the  Eye  at 
the  Distance  of  Best 
Vision  and  Move  It 
Up  and  Down.  The 
Transverse  Line 
Will  Appear  to  Slide 
Up  and  Down  the 
Vertical  Line 


camera.  One  film  company  is  reported 
to  pay  $7,000  a  week  royalty  on  just 
one  patent.  High-priced  stock  com- 
panies are  employed,  whose  sole  busi- 
ness is  to  perform  ''motion  plays"  in 
front  of  the  camera.  Copies 
of  these  films  are  sent  broad- 
cast over  the  world,  and  mil- 
lions of  people— 5,000,000 
daily — are  entertained  and 
instructed  by  them. 

There  are  30,000  moving- 
picture  theaters  in  the  United 
States  alone.  It  is  asserted 
that  the  people  of  this  coun- 
try spend  $500,000,000  an- 
nually for  this  form  of  amuse- 
ment— a  sum  greater  than 
the  yearly  volume  of  busi- 
ness of  the  Standard  Oil 
Company. 

And  all  this  based  on  an 


optical  illusion 


CA  recent  invention  adopted 
by  the  electric  company  of 
Strassburg,  Germany,  is  an 
electric  transformer  by  means  of  which 
the  lighting  current  may  be  used  to 
operate  the  ordinary  electric  call  bells, 
thus  doing  away  with  the  necessity  of 
stationary  batteries  in  each  house. 
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MECHANICA  L-H  O  R  S  E 
EXERCISER 

A  mechanical-horse  exerciser,  de- 
signed for  the  home  or  the  gymna- 
sium, and  meeting  with  considerable 


The  Mechanical-Horse  Exerciser  of  the  Royal 
Automobile  Club,  London 

favor  in  England,  is  here  illustrated. 
The  part  of  the  machine  representing 
the  body  of  the  horse  is  of  spring-ex- 
tended bellows  construction.  The 
person  exercising  climbs  upon  the  me- 
chanical horse,  places  his  feet  in  the 
stirrups,  and  starts  the  ride,  the 
springiness  of  the  bellows-like  body 
providing  a  rising  and  falling  motion 
similar  to  actual  horseback  riding. 


SMALL  MOTORBOAT  TOWS 
A  WHALE 

A  motor  fishing  dory,  equipped  with 
a  6-hp.  engine,  is  here  shown  towing  a 
whale  into  Eastport,  Me.  The  whale 
was  captured  by  Indians  of  the  Passa- 


maquoddy  tribe,  who  live  in  the  vil- 
lage of  Pleasant  Point  on  the  St.  Croix 
River,  which  is  the  eastern  boundary 
between  Maine  and  ^ew  Brunswick. 
The  whale  was  61  ft.  long,  with  a  cir- 
cumference of  31  ft. 


GRINDING  A  ONE-HUNDRED- 
INCH  GLASS  DISK 

Because  of  the  difficulty  experienced 
by  a  French  glass  concern  in  produc- 
ing a  thick  disk  with  a  diameter  of  100 
in.,  free  from  air  bubbles  and  flaws,  for 
the  reflecting  telescope  now  in  course  of 
construction  at  the  Mount  Wilson  Ob- 
servatory, California,  it  was  deemed 
advisable,  about  18  months  ago,  to  be- 
gin work  anew  upon  a  disk  already  re- 
ceived but  rejected  and  laid  aside. 

An  inspection  of  this  disk  had  shown 
that  while  there  were  well  defined 
sheets  of  air  bubbles  running  through 
the  body  of  the  glass,  they  were  located 
so  deeply  in  the  glass  as  not  to  in- 
terfere with  securing  a  perfectly  para- 
boloidal  surface.  Furthermore,  the  glass 
as  a  whole  seemed  to  be  very  firmly 
knit  together,  in  spite  of  the  presence 
of  the  bubbles.  Under  these  conditions 
the  only  obstacle  to  the  perfect  success 
of  the  disk  as  an  astronomical  mirror 
would  lie  in  the  presence  of  strains  in 
the  glass  which  would  prevent  it  from 
maintaining  its  shape  under  different 
conditions  of  temperature. 

The  process  of  shaping  the  disk  was 
therefore  commenced,  the  work  beins: 
earned  on  m  Pasadena.  At  the  pres- 
ent time  the  fine  grinding  of  the 
spherical  surface  has  been  completed, 
and  as  soon  as  the  polishing  is  finished 
a  series  of  tests  will  be  made  to  deter- 
mine if  the  surface  retains  a  true  curva- 
ture at  different  temperatures.    So  far 


Towing  a  61-Ft.  Whale  into  Port  with  a  6-Hp.  Motorboat 


POPULAR  MECHANICS 


251 


The  100-In.  Glass  Disk  for  the  100-In.  Reflecting  Telescope  of  the  Mount  Wilson  Observatory,  on  the  Grinding 

Machine,  Ready  for  Polishing 


as  is  possible  to  judge,  no  changes  have 
taken  place  in  the  flaws  during  the  se- 
vere pressure  put  upon  the  disk  by  the 
process  of  rough  grinding.  The  illus- 
tration shows  the  disk  on  the  grinding 
machine,  ready  for  polishing. 

In  the  meantime  the  French  com- 
pany is  continuing  the  attempt  to  cast 


a  disk  free  from  flaws  and  air  bubbles. 
The  chief  difficulty  encountered  in  re- 
cent trials  has  been  that  of  annealing 
in  such  a  way  as  to  keep  the  tempera- 
ture of  the  entire  body  of  glass  uni- 
form. Owing  to  this  difficulty  a  second 
disk,  cast  early  last  year,  broke  in  the 
annealing  oven. 


FIRST   NURSE  OF   INFANT  TELEGRAPH 


Residing  in  the  city  of  Washing- 
ton, D.  C,  is  an  old  gentleman,  now 
in  his  eightieth  year,  who  may  be  said 
to  have  been  the  first  nurse  of  the  in- 
fant electric  telegraph.  His  name  is 
Alfred  G.  Hall,  and  his  age  sits  lightly 
upon  him  when,  with  the  memory  of 
his  early  experiences  still  clear  in  his 
mind,  he  tells  some  incident  of  those 
early  days  ''when  we  considered  it  a 
marvelous  feat  that  we  had  gotten  our 
telegraph  line  working  all  right  over 
the  tremendous  distance  between 
Washington  and  Philadelphia." 

Mr.  Hall  was  born  in  Maine  in  1831. 
He  went  to  Washington  in  1847. 

'Tt  was  just  about  the  time  of  the 
birth  of  the  telegraph,"  he  said.  "My 
brother-in-law,  Mr.   Donaldson,  who 


was  an  instrument  maker,  was  a  close 
personal  friend  of  Morse ;  indeed  he 
made  the  first  working  telegraph  in- 
strument for  him.  Through  him  I  be- 
came interested  in  the  new  invention 
and  thus  became  the  first  manager  of 
the  first  telegraph  office  established  at 
Washington  for  business  in  the  coun- 
try.   This  position  I  held  until  1852. 

'Tn  1852  the  line  had  been  extended 
in  working  order  as  far  as  Philadel- 
phia. The  president  of  the  company 
operated  the  Philadelphia  key  while  I 
handled  the  one  here  in  Washington, 
being  manager,  operator  and  pretty 
much  everything  else  around  the  of- 
fice. In  those  easy-going  days  we  al- 
ways closed  the  office  at  10  o'clock  in 
the  evening  and  nothing  could  get  over 
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the  wire  after  that ;  night  service  was 
undreamed  of. 

"The  telegraphic  news  for  the  pa- 
pers was  gathered  in  the  most  haphaz- 
ard way ;  rather,  it  was  not  gathered  at 
all.  Anybody  who  thought  he  had 
anything  worth  printing  for  the  Balti- 
more or  Philadelphia  papers,  would 
drop  in  casually  and  lay  his  copy  on 
the  table.  The  Associated  Press  was 
of  course  a  thing  far  in  the  future. 

"One  day  some  extra-careful  reader 
of  a  Philadelphia  morning  paper,  after 
close  examination,  discovered  that 
there  was  no  telegraphic  news  in  the 
sheet.  Of  course  that  meant  Wash- 
ington news.  The  president  called  me 
up  and  asked  if  there  had  been  turned 
in  by  anybody  the  day  before,  anything 
in  the  way  of  press  news  at  the  Wash- 
ington office.  On  examination  I  found 
that  a  small  batch  of  stuff  had  been 
handed  the  office  boy  during  the  day, 
but  he  had  forgotten  about  it,  and  I, 
the  operator,  had  overlooked  the  mat- 
ter when  closing  business  that  even- 
ing— such  a  negligible  quantity  was 
the  telegraphic  service  of  the  press  in 
those  days. 

'"Somehow  the  oversight  irritated 
the  president  and  there  resulted  a 
heated  discussion  over  the  wire  be- 
tween the  president  at  the  Philadel- 
phia key  and  the  Washington  force  at 
the  other  end,  the  conclusion  being 
that  the  entire  Washington  force — my- 
self— put  on  his  hat  and  walked  out  of 
the  office.  But  it  didn't  disturb  the 
business  of  the  country  much,  then, 
this  sudden  cessation  of  business." 

Mr.  Hall  was  succeeded  by  his  twin 
brother,  and  thus  was  enabled  to  keep 
as  closely  in  touch  with  the  develop- 
ment of  the  telegraph  as  before.  He 
mentions  an  odd  rule  that  for  years 
was  in  force  in  all  telegraph  offices 
throughout  the  country. 

"  The  operator  took  the  messages 
from  a  roll  of  paper  tape,  like  that  used 
by  the  stock  tickers  of  today.  On  these 
were  inscribed  the  Morse  characters. 
As  the  operators  became  more  profi- 
cient they  found  that  they  could  read 
by  the  sound  of  the  click,  and  so,  in- 
stead of  laboriously  spelling  out  the 


record  on  the  tape,  they  transcribed  it 
at  once  into  English  on  a  sheet  of  pa- 
per. This  was  the  unpardonable  sin 
in  the  eyes  of  the  management  and 
any  operator  detected  taking  a  message 
by  sound  was  immediately  dismissed. 
It  was  thought  that  no  man  could  pos- 
sibly read  by  sound  with  any  degree  of 
accuracy.  Today  such  a  thing  as  read- 
ing from  the  tape  is  practically  un- 
known." 

Mr.  Hall  is  the  only  surviving  dele- 
gate to  the  Convention  that  nominated 
Abraham  Lincoln  in  1860,  and  sent  the 
first  message  announcing  it. 

"There  was  a  single  key  and  one  lone 
operator  in  the  Wigwam  at  Chicago 
where  the  convention  was  held,"  he 
said.  "Of  course  I  got  acquainted  with 
the  operator,  and,  when  Lincoln's  nom- 
ination was  announced,  I  went  at  once 
to  the  key,  and  clicked  the  news  to  my 
brother  in  Washington.  It  was  nearly 
an  hour  before  another  message  was 
sent ;  for,  what  with  the  excitement 
and  cheering,  even  the  operator  em- 
ployed there  forgot  that  the  outside 
world  was  waiting  the  news. 

"My  brother  took  my  telegram  to 
Mr.  Wallach,  the  editor  of  the  Wash- 
ington Star,  which  was  just  ready  to 
go  to  press;  the  latter  was  skeptical 
about  the  correctness  of  the  informa- 
tion and  the  paper  was  held  back  more 
than  half  an  hour  before  the  editor  con- 
cluded to  'take  a  long  chance'  and  print 
the  news." 

And  this  was  barely  50  years  ago! 

"The  skepticism  with  which  the  gen- 
eral public  regarded  the  telegraph  in 
those  days  seems  quite  amusing  now," 
continued  Mr.  Hall.  "Even  after  we 
had  been  in  operation  for  some  years, 
business  men  were  afraid  to  intrust 
any  important  matter  to  what  they  con- 
sidered such  a  wholly  uncertain  means 
of  transmission.  Prophecies  were 
freely  made  that  the  telegraph  was  but 
a  fad,  a  toy,  that  would  soon  pass  away, 
like  a  fashion  in  woman's  dress.  The 
result  was  that  for  a  decade,  invest- 
ments in  telegraph  enterprises  were  al- 
most uniformly  disastrous.  One  com- 
pany after  another  started  up  only  to 
go  into  bankruptcy  for  lack  of  business. 
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It  was  only  after  the  Western  Union, 
getting  on  its  feet,  began  to  absorb  the 
numerous  little  lines  that  had  failed, 


that  real  stability,  as  a  permanent  fac- 
tor in  the  business  of  the  country,  was 
acquired  by  the  telegraph." 


GOLF   BALLS   ARE  IMPROVED 
BY  TREATMENT 

Golf  balls  with  cores  free  from  the 
danger  of  deterioration  are  promised 
in  a  recent  improvement  in  their  manu- 
facture. For  the  purpose  of  increasing 
the  resiliency  of  the  balls  the  vulcan- 
ized-rubber  center  has  heretofore  com- 
monly been  soaked  in  a  certain  chemi- 
cal, but  when  rubber  tape  or  thread  is 
used  as  the  incasing  material  for  the 
center,  the  prolonged  contact  between 
this  chemical  and  the  incasing  ma- 
terial softens  the  latter,  thereby  im- 
pairing the  state  of  tension  in  which  it 
has  been  wound.  The  result  is,  on  the 
one  hand,  that  the  resiliency  of  the 
center  is  reduced  and,  on  the  other, 
that  the  elasticity  and  tensile  strength 
of  the  overlying  tape  is  lessened.  By 
treating  the  rubber  center  with  chloro- 
form it  is  claimed  these  disadvantages 
may  be  overcome. 


AFRICA  HAS  GREATEST 
HIGH  JUMPER 

The  feats  of  Olympic  holders  of 
world  records  in  high  jumping  are 
placed  in  the  shade  when  compared 
with  the  wonderful  high  jumps  made 
by  the  long-limbed  Watussi  of  German 
East  Africa.  They  are  a  tall  well- 
made  people,  with  an  almost  ideal 
physique.  ]\Ien  7  ft.  in.  tall  are  not 
uncommon,  yet  they  are  perfectly  pro- 
portioned. The  shoulders  are  gener- 
ally powerfully  built,  yet  the  waist  is 
at  times  extraordinarily  slender,  the 
hands  are  elegant  and  delicate  in  form, 
and  the  wrists  of  almost  feminine  grace. 

Among  these  men  have  been  devel- 
oped the  finest  jumpers  in  the  world. 
The  best  jumpers  have  attained  heights 
of  over  8  ft.,  the  champion  jumper, 
who  is  shown  in  the  accompanying  il- 
lustration, making  a  jump  of  8  ft.  5  in. 
in  an  exhibition  for  the  entertainment 


From  "In  the  Heart  of  Africa  ;"  Cassel  &  Co. 

Champion  High-Jumper  of  Africa  Making  a  Jump 
of  8  Ft.  5  In. 

of  the  Duke  of  Mecklenburg,  author  of 
a  volume  entitled  'Tn  the  Heart  of 
Africa." 

The  Olympian  record  for  the  run- 
ning high  jump  is  6  ft.  3  in.,  made  by 
Harry  F.  Porter  in  1908.  The  world's 
record  for  the  running  high  jump  is  6 
ft.  5%  in.,  made  by  M.  F.  Sweeney. 


CAccording  to  statistics  just  issued  by 
the  Census  Bureau,  the  value  of  farm 
property  in  the  United  States  increased 
100.5  per  cent  during  the  last  census 
period ;  the  value  of  the  land  alone 
having  increased  118.1  per  cent. 
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THE  AEROPLANE  AND  THE 
SUBMARINE 

In  the  accompanying  illustration  is 
shown  the  shadowy  form  of  a  subma- 
rine speeding  along  several  feet  under 


Courtesy  Illustrated  London  News 

The  Shadowy  Form  of  a  Submarine  under  the  Shadow 
of  a  Swooping  Aeroplane 


water,  and,  falling  across  it,  the  actual 
shadow  of  a  war  aeroplane  swooping 
after  it  50  ft.,  more  or  less,  overhead. 
It  is  well  known,  of  course,  that  ob- 
jects under  water  are  visible  from  a 
height  when  invisible  from  the  water 
level. 

In  recent  British  naval  maneuvers 
one  of  the  naval  airmen  swooped  down 
to  within  20  ft.  of  the  top  of  the  peri- 
scope of  one  of  the  submarines,  follow- 
ing it  at  that  height  like  a  seagull  after 
a  fish. 


ARCHITECTS'  EXHIBITION 
DRAWINGS  ON  SATIN 

The  damage  to  water-color  and  wash 
drawings  from  handling,  and  in  ship- 
ment to  and  from  exhibitions,  is  a  con- 
stant source  of  annoyance  and  loss  to 
architects.    One  architect  has  solved 


the  problem  by  having  all  exhibition 
paintings  done  on  satin,  as  this  material 
can  be  rolled  or  folded  in  any  shape 
without  becoming  permanently  wrin- 
kled. Colors  laid  on  satin  also  produce  a 
rich  and  artistic  effect,  a  matter  of  par- 
ticular importance  in  exhibition  draw- 
ings. 

In  this  work  ordinary  water  colors 
cannot  be  used,  on  account  of  theif 
tendency  to  spread  along  the  threads  of 
the  fabric.  Japanese  colors  of  a  special 
quality  are  the  only  ones  found  suit- 
able. Even  with  these,  the  renderer 
must  use  extreme  care,  carrying  a  light 
brush  and  applying  the  colors  deli- 
cately. 


FIRST  CHINESE  AIRMAN  IN 
AMERICA 

Tom  Gunn,  Chinaman,  who  learned 
to  fly  in  California,  and  is  now  using  a 
machine  built  to  his  order  and 
equipped  with  a  60-hp.  engine,  is 
shown  in  the  illustration  posing  with 
the  American  and  Chinese  flags  and  a 
prize  cup  just  after  a  successful  flight. 
He  is  the  first  Chinaman  in  America 
to  receive  a  pilot's  license. 


Tom  Gunn,  Chinaman  and  Licensed  Aerial  Pilot 
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MONUMENT  TO  A  CITY  ENGINEER 


Nations  honor  warriors  and  states- 
men by  erecting  to  their  memory 
monuments  or  statues,  but  it  remains 
for  the  city  of  Havana,  Cuba,  to  grate- 
fully acknowledge  the  services  of  a 
distinguished  engineer  by  placing  the 
handsome  marble  statue  shown  in  the 
accompanying  illustration  in  Monserat 
Plaza. 

To  Francisco  de  Albear  y  Lara  the 
city  of  Havana  owes  its  waterworks 
system.  The  twin  masonry  reservoirs 
at  Palatino  and  the  splendid  aqueduct 
from  this  point  to  the  source  of  supply, 
making  a  gravity  system  carrying  the 
pure  water  of  the  Vento  springs  to 
Havana,  are  more  expressive  and  en- 
during monuments  to  the  memory  of 
General  de  Albear  in  the  eyes  of  his 
brother  engineers,  but  nevertheless  it  is 
a  matter  of  gratification  to  them  to 
know  that  the  citizens  of  a  great  city 
have  thus  recognized  the  services  of  an 
engineer. 


Monument  Designed  to  Perpetuate  the  Memory  of 
Municipal-Engineer  Francisco  de  Albear  y  Lara 
of  Havana,  Cuba 


This  illustration  of  the  British  battleship  "Neptune,"  the  flagship  of  Admiral  Sir  George  Callaghan, 
is  a  reproduction  of  a  photograph  taken  while  the  vessel  was  leading  the  "dreadnought  squadron" 
out  to  sea  to  meet  the  third  and  fifth  squadrons.  The  interesting  feature  of  the  illustration  is  the  set  of 
overhanging  davits  to  which  one  of  the  ship's  largest  boats  is  attached. 
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SPECIAL  LATHE  FOR  AERIAL 
PROPELLERS 

In  the  Curtiss  aeroplane  plant  at 
Hammondsport,  N.  Y.,  is  a  lathe  espe- 


A  Special  Lathe  Used  at  the  Curtiss  Aeroplane  Plant  for  the  Turning 
Out  of  Propeller  Blades 

cially  constructed  for  cutting  out  the 
blades  of  aerial  propellers.  The  block 
in  the  foreground  is  a  pattern  which 
the  lathe  automatically  follows  in  cut- 
ting out  the  new  blades,  one  of  which 
is  shown  in  position  to  be  worked 
upon,  on  the  other  side  of  the  machine. 


FASTER  TRANSPORTATION  ON 
TRANS-SIBERIAN  RAILWAY 

The  time  of  the  express  trains  on 
the  trans-Siberian  Railway  has  been 
considerably  shortened  this 
summer,  and  a  further  re- 
duction in  the  running  time 
of  24  hours  will  be  made 
by  next  year.  The  time 
of  the  express  trains  from 
Moscow  to  Vladivostock 
is  now  8  days  11  hours  35 
minutes ;  from  Saint  Pet- 
ersburg to  Vladivostok,  9 
days  2  hours.  The  time  of 
the  ordinary  passenger 
trains  from  Moscow  to 
Vladivostok  is  121/2  days. 

The  Russian  Minister  of 
Ways     and  Communica- 
tions  hopes   before  many 
years  to  provide  a  six-day 
train  from  Vladivostok  to  St.  Peters- 
burg. 


FISH  MEAL  USED  AS  FOOD 

FOR  COWS  AND  PIGS 

Pigs  and  cows  enjoy  fish  dinners  pre- 
pared especially  for  them,  in  Norway 
and  Great  Britain,  and  the  cheapness  of 
the  kind  of  fish  used,  together  with  the 
good  results  of  such  feed  in  connection 
with  ordinary  foods,  may  be  expected 
soon  to  put  fish  on  the  diet  of  animals 
in  other  countries.  In  Norway  cod  and 
herring  are  principally  used,  according 
to  the  Revue  Scientifique.  The  codfish 
are  dried,  first  in  the  air  and  then  in  an 
oven,  and  finally  the  mass  is  ground. 
The  herring  are  made  into  meal  by 
boiling  and  then  putting  the  mass 
through  a  press.  Waste  from  all  sorts 
of  fish,  and  fish  which  have  no  value 
as  human  food,  are  used  in  England  and 
Scotland,  the  process  being  to  reduce 
the  fish  to  a  coarse  flour  by  steaming, 
drying  and  grinding. 


REBOUND  SNUBBER  FOR 
AUTOMOBILES 

Unlike  the  majority  of  devices  de- 
signed for  snubbing  or  checking  the 
rebound  of  automobile  bodies  when  the 
wheels  strike  a 
rough  bit  of  road, 
this  snubber  will 
act  only  on  the 
rebound  of  the 
weight  following 
an  excessive  deflection  of 


the  spring  or  springs. 
The  method  of  its  opera- 
tion is  clearly  shown  in 
the  accompanying  draw- 
ing. When  the  spring  is 
deflected  from  any  cause, 
the  belt  is  tightened  up  by  the  coil 
spring,  which  is  fitted  between  two 
shoes,  one  of  which  is  attached  to  the 
casing;  and  when  the  main  spring  re- 
covers as  the  load  is  lifted,  the  strap 
pulls  taut  upon  these  shoes,  the  coil 
spring  resisting  the  pressure  and  slow- 
ing down  the  action  of  the  strap.  The 
more  severe  the  rebound,  the  greater 
the  resistance  of  the  strap. 
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A  Mechanical  Shoveling  Device  Handling  Rock 


MACHINE  FOR  HANDLING 
ORE  AND  ROCK 

A  new  mechanical  shoveling  ma- 
chine which  can  be  used  under  a  va- 
riety of  conditions  is  being  placed  on 
the  market  by  a  concern  in  Knoxville, 
Tenn.  Using  almost  any  type  of  mo- 
tive power,  this  machine  is  adapted  for 
such  special  lines  as  loading  coal  or 
other  material  from  the  floor  into  pit 
cars,  for  the  mining  of  ores  and  other 
materials  in  open  trench  work,  to  strip 
the  soil  from  horizontal  mineral  de- 
posits, to  take  the  place  of  stock-house 
crews  in  blast-furnace  work,  to  exca- 
vate rocks  after  blasting,  and  other 
similar  work. 

The  machine,  which  may  be  oper- 
ated by  one  man,  is  self-propelling  in 
either  direction  at  variable  speeds.  In 
operation,  the  shovel  at  the  right  end 
of  the  machine  is  forced  under  the 
material  to  be  handled,  by  the  forward 
movement  of  the  entire  machine,  and 
when  filled  tilts  back  and  discharges  its 
load  upon  the  conveyor. 


PICKING  FLOWERS  WITH  A 
SHOTGUN 

The  assertion  that  a  shotgun  is  an 
efficient  implement  for  the  picking  of 
flowers  could  with  all  justice  be  con- 
sidered ridiculous,  yet  this  was  the 
means  by  which  the  famous  botanists, 
Mr.  and  Mrs.  P.  Amaury  Talbot, 
brought  down  many  of  the  most  valua- 
ble specimens  gathered  by  them  in 
Africa.    They  brought  back  to  Eng- 


land some  2,000  varieties  of  plants,  of 
which  about  10  per  cent  are  expected  to 
prove  new  discoveries,  from  an  almost 
unknown  part  of  Southern  Nige- 
ria, where  scarcely  a  white  man,  and 
certainly  no  white  woman,  had  pene- 
trated before.  Many  of  these  speci- 
mens grew  on  trees,  at  such  heights 
that  the  only  way  to  secure  them  was 
by  shooting  them  down. 


COMBINATION  ELECTRIC 
TOOL  FOR  GARAGES 

A  practical  and  handy  combination 
electric  tool  for  use  in  the  private 
garage  is  shown  in  this  drawing.  Not 
only  can  it  be  used  for  drilling,  but  also 
for  buffing,  and  for  such  home  repairs 
as  bench  grinding  for  taps,  dies  and  all 
kinds  of  edge  tools  ;  for  lathe  grinding, 
and  for  internal  and  external  work.  Its 


A  Handy  Electrically   Driven   Combination  Tool  for 
the  Private  Garage 

weight  is  only  10  lb.,  the  motor  de- 
velops hp.,  and  the  speed  is  variable 
between  2,400  and  4,000  revolutions  per 
minute. 


CA  female  draftsman  has  been  ad- 
mitted to  the  American  Society  of 
Engineer  Draftsmen. 
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HIGH  -  PRESSURE  SYSTEM 

High-pressure  pipe-line  service  is 
being  generally  adopted  by  all  large 
American  cities.  The  latest  to  install 
this  protection  against  fire  is  Balti- 
more, Md.,  where  a  system  has  just 
been  completed  at  a  cost  of  $1,000,000. 

The  system  in  Baltimore  embraces 
features  that  are  novel,  the  chief  one 
being  the  absence  of  fire  plugs.  At  va- 
rious places  on  the  line  of  pipe  are 
manholes,  and  the  plugs,  such  as  shown 
in  the  accompanying  picture,  are  car- 
ried by  the  motor  hose  wagons.  These 
plugs,  each  of  which  carries  four  con- 


Plug  of  High-Pressure  Pipe-Line  System 


IS    CITIES'  PROTECTION 

nections  for  as  many  lines  of  4-in.  hose, 
are  screwed  to  the  feed  pipe.  A  lever 
turns  the  water  into  the  plug,  and  as 
each  of  the  four  connections  has  its 
own  pressure  regulator,  it  is  possible  to 
use  four  streams,  each  at  a  differ- 
ent pressure. 

Some  idea  of  the  wall  of  water  that 
can  be  formed  for  the  protection  of 
buildings  can  be  gained  by  the  other 
picture,  which  shows  18  streams  con- 
centrated during  a  test  which  was 
made  May  20. 


PIER  TELEPHONE  LINES  FOR 
OCEAN  LINERS 

Direct  connection  between  transat- 
lantic liners  and  the  telephone  system 
of  New  York,  while  the  steamships 
are  at  their  piers,  is  now  being  made 
possible  by  the  New  York  Telephone 
Co.  Coin-box  telephones  are  installed 
on  several  of  the  liners,  notably  those 
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of  the  Cunard  line,  and  when  the  ves- 
sels reach  their  piers  representatives 
of  the  telephone  company  immediately 
establish  connection  with  the  shore 
service  by  plugging  a  flexible  cable 
from  a  box  on  the  wharf  to  another  on 
board  the  ship.  Passengers  are  thus 
enabled  to  telephone  to  friends  before 
disembarking. 


REMARKABLE  ELECTRIC- 
SERVICE  HOTEL 

A  remarkable  hotel,  every  part  of 
which  will  be  operated  by  electricity, 
even  to  the  serving  of  guests  in  the 
dining  rooms,  service  in  the  rooms, 
and  the  opening  and  closing  of  win- 
dows, is  to  be  built  in  Paris  by  M. 
Georges  Knap,  a  well-known  electri- 
cian whose  wonderful  electrical  house 
near  Paris  was  described  and  illus- 
trated in  this  magazine  a  year  or  so 
ago. 

The  dining-room  arrangement  is 
clearly  shown  in  the  accompanying 
illustration.  The  kitchen  is  directly 
underneath  it,  and  directly  under  each 
table  in  the  dining  room  is  a  kitchen 
table  from  which  rises  the  framework 
of  an  elevator  which  terminates  in  the 
top  of  the  former.  The  bronze  lamp 
standard  of  each  table  is  fitted  with  a 
microphone-telephone,  and  the  person 
giving  the  order  simply  speaks  in  the 
direction  of  this  standard,  and  as  soon 
as  the  dish  ordered  is  ready  it  makes 
its  appearance  up  through  the  center 
of  the  table  on  a  silver  tray.  Used 
dishes  are  returned  to  the  kitchen  in 
the  same  manner. 

Part  of  the  ceiling  of  the  reception 
or  rest  rooms  and  the  bedrooms  acts 
as  a  telephone  transmitter.  The  guest, 
on  awakening  in  the  morning,  only  has 
to  push  a  convenient  button  and  speak 
his  or  her  desires  in  the  direction  of  the 
ceiling  to  obtain  instant  service.  If 
it  is  a  window  to  be  opened  or  closed, 
this  is  accomplished  in  a  few  seconds 
after  the  request  by  electrical  machin- 
ery, and  if  it  is  a  cup  of  tea  or  coffee, 
or  a  complete  breakfast  or  luncheon, 
this,  too,  will  be  forthcoming  in  short 


Arrangement  of  the  Electrically  Served  Dining  Room 
of  an  Electrically  Operated  Hotel  to  be  Built  in 
Paris 


order,  the  meal  making  its  appearance 
on  the  top  of  a  table  placed  conven- 
iently beside  the  bed,  so  that  the  occu- 
pant need  not  rise. 
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Typical  Chinese  Gunboat,  the  Principal  Duty  of  Which  is  to  Run  Down  the  Pirates  That  Infest  Inland  Waters 


Usually,  when  not  saluting,  the 
boats  tie  up  to  the  bank  adjacent  to 
the  native  village  of  the  captain, 
where  they  remain  until  a  case  of 
piracy  more  flagrant  than  usual  oc- 
curs, possibly  involving  a  petty  official 
who  has  been  seized  for  ransom  or 
robbed  and  caned.  Then  peremptory 
orders  are  sent  out  to  the  commander 
and  captains  of  the  fleet  nominally 
patrolling  the  district  in  which  the  pi- 
racy occurred,  to  capture  forthwith 
the  offenders  or  to  suffer  disgrace.  As 
a  penalty  is  certain  to  be  inflicted  in 
case  of  failure,  some  prisoners  are 
always  produced,  to  be  later  beheaded. 
In  the  rare  instances  where  a  pirate  is 
captured  red-handed  he  is  put  to  death 
by  the  "ling-chi''  or  one  thousand  cuts. 

It  is  not  often  that  the  gunboats  use 
their  armament  in  attack;  but  occa- 
sionally they  let  fly  at  close  range  a 
charge  of  chilled  cast-iron  slugs,  with 
results  generally  disastrous  to  the 
enemy. 


CThe  placement  of  97,751  cu.  yd.  of 
concrete  at  the  Miraflores  locks  of  the 
Panama  Canal  in  April  is  a  record,  ex- 
ceeding previous  monthly  records  at 
any  of  the  locks. 


CHINESE  GUNBOATS 

The  type  of  Chinese  gunboat  pic- 
tured in  the  accompanying  illustration 
is  very  common  on  the  inland  water- 
ways of  the  coastal  plain  of  China.  The 
boat  itself  is  almost  identical  with  the 
ordinary  cargo  craft  of  similar  size; 
although  its  lines  are  generally  a  little 
finer,  to  give  it  an  increase  in  speed. 
Otherwise  the  gun  in  the  bow  and  the 
blue  and  \yhite  striped  awning  are 
the  only  distinguishing  features.  The 
armament  consists  of  a  single  smooth- 
bore muzzle  loader,  the  bore  in  this 
case  being  about  21/2  in.  On  a  peace 
footing  there  are  about  five  men  in  the 
crew. 

Nominally,  these  craft  are  for  polic- 
ing the  smaller  rivers,  creeks,  and 
lakes  which  are  infested  with  pirates; 
actually,  their  principal  duty  is  escort- 
ing and  saluting  higher  officials. 
Some  years  ago  when  the  viceroy  at 
Hankau  returned  from  a  protracted 
visit  to  Peking,  no  less  than  50  of  these 
gunboats  were  lined  up  along  the  bank 
of  the  Yangtze  to  salute  him.  The 
only  limit  to  the  number  of  guns 
seems  to  be  the  supply  of  ammunition, 
for  in  this  case  the  firing  continued  for 
several  hours. 


CUTTING   DOWN  PITTSBURGH'S  "HUMP" 


By  HARTLEY  M.  PHELPS 


At  Pittsburgh,  Pa., 
down  a  hill  that  cov- 
ers 15  blocks  in  the 
heart  of  the  city.  It 
is  one  of  the  most  im- 
portant improve- 
ments  ever  under- 
taken by  an  Ameri- 
can municipality — 
certainly  the  most 
important  ever 
started  in  Pitts- 
burgh; for  it  means 
the  removal  of  an  im- 
pediment to  the  ex- 
pansion of  the  busi- 
ness district  east- 
ward. This  eleva- 
tion, locally  known 
as  the  "Hump"  or 
Grant's  Hill,  has 
been  the  cause  of  one 
of  the  greatest  con- 
gestions of  business 
and  traffic  that  ever 
afflicted  a  large  city. 

The  hill  extends 
south  line  across 
the  peninsula  on 
which  downtown 
Pittsburgh  is  built, 
the  waterways 
forming  the  penin- 
sula    being  the 


they 


are 


Fifth  Avenue, 
Pittsburgh, 
with  Its 
Obj  e  c  tion- 
able  "Hump" 


in  a  north  and 


Monongahela  and  Allegheny  Rivers, 
which  unite  a  mile 
west  of  the  hill  to  form 
the  Ohio.  Its  greatest 
elevation  or  summit 
is  45  ft.  or  so  above 
the  plain  below  the 
hill;  and  the  work 
now  going  on  is  the 
cutting  down  of  the 

y streets  from  18  ft.  to 
lesser  depths,  depend- 
ing on  the  slope. 
^Ajfe*  Fifth  Avenue,  the 
HK  city's  main  retail  ar- 
^Htoii  ^^^Yf  passes  over  the 
hill  at  its  greatest 
elevation  and  here,  in 
front  of  the  famous 
Allegheny  County 
courthouse  the  deep- 
est cut  is  being  made. 
Work  was  started 
about  the  middle  of 
April  and  .is  now  well 
under  way  with  steam 
diggers  and  gangs  of  workmen. 

The  total  cost 
is  estimated  at  a 
million  dollars. 
The  contract  for 
the  excavating 
was  let  for  $671,- 
000;  and  the  ex- 


Looking  Down  from  Grant  Street,  Where  It  was  Necessary  to  Blast  Tons  oi  Rock 
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pense  of  replacing  sewers,  water  pipes, 
electric  conduits,  street-car  tracks, 
etc.,  will  exceed  $300,000.  The  public- 
service  corporations  are  defraying 
part  of  the  cost.  The  damages,  if 
any,  Avill  be  small,  as  more  than  70  per 
cent  of  the  owners  of  abutting  property 
have  signed  waivers  for  the  same.  As 
a  matter  of  fact,  every  foot  of  realty 
within  the  ''Hump"  zone  will  be  bene- 
fited. The  property  owners  will  have 
to  pay  the  expense  of  lowering  their 
lots,  but,  fortunately,  the  substantial 
buildings  within  the  zone  were  built 
with  the  cut  in  view.  Among  these 
are  the  magnificent  Frick  office  build- 
ing, 21  stories  high ;  the  Carnegie 
building;  the  Hotel  Henry,  and  the  su- 
perb courthouse,  Richardson's  master- 
piece, which  cost  nearly  $3,000,000. 
The  cut  will  vastly  improve  the  court- 
house, which  will  be  above  the  new 
grades,  whereas  it  now  stands  in  a 
sunken  court  10  ft.  below  the  summit 
of  the  hill. 

The  present  grade  of  Fifth  Avenue 
on  the  hill  is  7.44  per  cent,  that  is  a 
rise  of  7.44  ft.  to  the  hundred ;  but 
after  the  cut  it  will  be  an  easy  grade 
of  half  this.  Grant  Street,  which  runs 
north  and  south  in  front  of  the  court- 
house will  be  level.  According  to  the 
engineers'  estimates  there  are  143,000 
cu.  yd.  of  earth,  including  much  rock, 
to  be  removed.  The  first  shovelful  of 
earth  was  lifted  by  Mayor  William  A. 
Magee  with  a  silver  spade  which  is 
now  a  relic  of  the  improvement. 


Owing  to  the  fact  that  great  incon- 
venience would  be  entailed  to  business 
men  and  owners  of  office  buildings 
were  the  entire  district  to  be  torn  up  at 
once,  only  half  of  the  work  is  to  be 
done  this  year.  Next  year  it  will  be 
completed. 

Of  equal  importance  with  the  paring 
down  of  the  ''Hump"  is  the  compre- 
hensive widening  of  important  streets, 
which  work  is  being  carried  on  simul- 
taneously. Oliver  Avenue,  Diamond 
Street,  Strawberry  Way  and  Cherry 
Way  are  being  broadened  and  the  fine 
Grant  Boulevard  is  being  extended  to 
Grant  Street,  thus  affording  a  direct 
route  for  vehicle  traffic  to  the  popu- 
lous eastern  parts  of  Pittsburgh. 
These  improvements  will  vastly  lessen 
the  intolerable  congestion  that  now 
makes  the  lower  part  of  the  city  re- 
semble the  southernmost  district  of 
Manhattan,  or  the  old  part  of  Boston. 

When  the  hill  is  cut  down  improve- 
ments to  the  value  of  $30,000,000  or 
more  are  to  be  made.  H.  C.  Frick 
owns  three  blocks  on  Grant  Street,  on 
one  of  which  it  is  said  the  Pennsyl- 
vania Railroad  is  to  build  a  magnifi- 
cent downtown  depot.  The  Hostetter 
estate  is  to  erect  a  great  skyscraper, 
and  stores  and  office  buildings  galore 
will  be  built.  At  present  most  of  the 
buildings  on  the  "Hump"  are  of  ordi- 
nary antiquated  character.  Real-estate 
values  will  be  doubled  and  the  im- 
provement will  undoubtedly  pay  for  it- 
self in  a  couple  of  years  or  so. 


HIGHEST  AND  LOWEST  POINTS  IN   UNITED  STATES 


The  highest  point  in  the  United 
States  is  Mount  Whitney,  Cal.,  14,501 
ft.  above  sea  level.  Although  at  this 
great  elevation  perpetual  snow  might 
be  expected  to  exist,  the  summit  of 
the  mountain  is  said  to  be  invariably 
swept  bare  by  the  winds.  Several  years 
ago  a  survey  was  made  from  Los  An- 
geles direct  to  the  summit  of  the  peak, 
and  on  its  summit  a  special  aluminum 
tablet  was  placed.  The  next  highest 
prominent   mountain    in    the  United 


States  is  Mount  Rainier,  Wash.,  also 
called  Mount  Tacoma,  which  is  about 
14,360  ft.  This  majestic  peak  is  in  large 
part  a  vast  glacier,  and  as  the  apex 
of  the  mountain  is  a  huge  snowbank 
of  unknown  depth,  but  estimated  to  be 
from  60  to  70  ft.  and  varying  from 
season  to  season,  the  altitude  of  the 
mountain  is  not  constant.  Its  highest 
rock  portion  is  probably  at  least  200  ft. 
below  that  of  Mount  Whitney. 

By  a  curious  freak  of  nature  one  can 
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Mount  Whitney,  Cal.,  14,501  Ft.  above  Sea  Level  :  the  Top  of  the  United  States;  the  Summit  of  the  Peak  was 
Surveyed  by  George  R.  Davis,  Topographic  Engineer  of  the  United  States  Geological  Survey 


Stand  atop  of  Mount  Whitney,  the 
highest  point  in  the  United  States,  and 
look  down,  through  the  clear  atmos- 
phere, upon  the  lowest  point  in  the 
United  States,  only  92  miles  distant, 
but  276  ft.  below  sea  level,  a  difference 
in  altitude  of  14,777  ft.  This  lowest 
point  is  three  miles  from  Bennett's 
Well,  which  is  a  running  spring  of 
really  good  water,  in  Death  Valley, 
Cal.  The  well  is  10  ft.  above  the  lowest 


point  of  the  most  desolate  and  forbid- 
ding region  in  the  country. 

Death  Valley  was  once,  many  thou- 
sands of  years  ago,  a  great  land-locked 
lake,  and  its  floor  is  now  incrusted  in 
many  places  with  deposits  of  salt, 
borax,  soda,  potash,  and  other  miner- 
als, the  most  abundant  of  which  were 
concentrated  and  deposited  in  beds 
when  the  ancient  lake  finally  dried  up. 
The  famous  20-mule  borax  team  oper- 


In  the  Bottom  of  Death  Valley,  the  Lowest  Point  in  the  Country,  Showing  the  Old  Road  to  Bennett's  Well 
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ators  hauled  borax  from  these  deposits 
in  the  old  lake  bed  for  many  years,  and 
in  fact  are  still  mining  borax  in  this 
desolate  region. 

It  is  a  rather  singular  fact  that 
throughout  the  great  Rocky  Mountain 
and  Sierra  Nevada  systems  in  the 
United  States,  while  there  are  a  large 
number  of  very  high  peaks,  several 
above  14,000  ft.  and  very  many  nearly 


14,000,  there  is  no  one  peak  which 
stands  out  distinctively  above  all  the 
others.  In  Mexico,  Popocatepetl  and 
Orizaba  both  rise  above  17,000  ft.,  and 
in  Alaska,  Mount  McKinley  is  20,300 
ft.,  while  Mount  Foraker,  a  sister  peak, 
is  17,500  ft.  high.  Either  of  these  Alas- 
kan peaks  would  make  the  highest 
mountains  in  the  United  States  proper, 
great  as  they  are,  appear  small. 


OLD    BUS    IS  CONVERTED 
INTO  CARAVAN 

An  Englishman  who  enjoys  long 
wandering  trips  along  many  quiet  by- 
ways of  rural  England  has  provided 


This  Motor  Caravan,  Consisting  of  a  Chassis  of  About  the  Year  1902, 
Provided  with  a  ^Body  of  an  Old  Horse-Drawn  Omnibus,  was  Put 
Together  by  an  "Open  Road"  Enthusiast  for  Use  in  Rural  England 


himself  with  a  somewhat  unusual  cara- 
van in  the  form  of  a  motorbus.  The 
chassis  is  a  12-hp.  Milnes-Daimler,  of 
about  the  year  1902,  upon  which  was 
placed  the  converted  body  of  an  old 
horse-drawn  omnibus  which  spent  its 
youth  and  middle  age  in  traveling  Lon- 
don streets. 

In  a  boxlike  addition  at  the  rear  of 
the  omnibus  body  is  a  kitchen  range, 
which,  in  addition  to  its  use  as  a  cook 
stove,  serves  to  warm  the  interior  of 
the  caravan.  Coal  is  kept  in  a  box  be- 
neath the  range,  and  a  long  box  on 
the  roof  serves  to  store  the  camp 
outfit. 


EFFICIENCY  ENGINEERING 
FORTY  YEARS  AGO 

A  method  of  utilizing  racial  pride 
as  an  aid  to  efficiency,  practiced  40 
years  ago  in  the  building  of  a  large 
banking  house  in  Phila- 
delphia, is  described  by  a 
correspondent  of  Engi- 
neering News.  The  rate  of 
hod-carrying  up  ladders 
for  three  stories  was  raised 
to  a  maximum  in  this 
way:  The  trick  was  to 
find  a  negro  with  a  good 
sound  heart  and  a  first- 
class  pair  of  lungs,  on 
a  stout  pair  of  legs.  This 
darky  was  paid  $5  a  day 
at  a  time  when  the  other 
hodcarriers  got  $2.50. 

But  the  condition  on 
which  he  worked  was  that 
he  should  break  the  record 
and  lead  the  line  up  the 
ladder.  The  rest  of  the  line 
day  were  Irishmen.  There- 


in that  aay  were 
fore,  they  hated  a  darky  and  on  gen- 
eral principles  asserted  the  superiority 
of  the  white  man.  They  had  to  be  con- 
sistent to  their  assertions  and  prin- 
ciples. The  result  was  a  stream  of 
brick-laden  humanity  mounting  up 
those  ladders  with  a  celerity  not  to 
be  beaten  by  the  methods  of  a  modern 
efficiency  expert. 


CThe  Chinese  name  for  their  new  Re- 
public is  "Chung  Hua  Min  Kuo" 
which,  translated,  is  Middle  Flowery 
People  State. 
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OIL-WELL  GAS  LIQUEFIED  FOR 
CONSUMPTION 

A  new  liquid  gas  now  being  placed 
on  the  market  is  prepared  from 
''heavy"  natural  gas,  particularly  the 
waste  gas  which  accumulates  in  the 
pipes  of  oil  wells.  This  raw  product 
is  a  waste  material,  never  utilized  until 
the  present.  To  prepare  the  new 
liquid  gas,  the  natural  gas  is  com- 
pressed and  cooled,  and  the  heavier 
parts  which  condense  are  separated. 
The  lighter  parts  are  next  condensed, 
and  are  forced  under  pressure  into 
a  vessel  called  the  "rectifier,"  where 
they  come  in  contact  with  coils 
containing  superheated  steam,  and  are 
completely  vaporized.  The  gases  then 
pass  in  succession  a  series  of  coils, 
eacJi  heated  to  a  somewhat  lower  tem- 
perature than  the  preceding  one,  and 
these  coils  separate  the  gases,  by  a 
selective  action  based  upon  the  critical 
temperature  of  each  gas,  into  a  series 
of  products.  The  gas,  methane,  so  ob- 
tained is  used  to  operate  the  gas 
engines  which  are  used  in  the  compres- 
sion of  the  gas,  and  the  other  gases 
are  liquefied  for  heating  and  lighting 
purposes.  This  liquid  gas.  is  a  per- 
fectly transparent  liquid,  which  re- 
mains in  the  liquid  form  when  under 


Suitcase  Portable  Apparatus  for  Using  Liquid  Gas  in 
Reading  Lamp 

a  pressure  of  500  lb.  to  the  square  inch, 
changing  to  gas  under  less  pressure. 


One  volume  of  liquid  produces  350  vol- 
umes of  gas,  and  the  heating  power 


of  this  gas  is  claimed  to  be  four  times 
that  of  coal  gas. 

The  ordinary  house  tank  for-  the 
storage  of  the  liquid  gas  is  about  52 
in.  high  and  8i/^  in.  in  diameter.  It 
may  be  placed  in  a  housing  located 
just  outside  the  building,  as  shown  in 
one  of  the  illustrations,  and  holds  the 
equivalent  of  2,000  ft.  of  ordinary  city 
gas.  By  means  of  a  reducing  valve  the 
liquid  from  the  cylinder  changes  to 
gas  at  a  pressure  just  about  the  same 
as  that  used  in  the  ordinary  gas  sys- 
tems for  house  lighting. 


CA  woman  in  Boston,  Mass.,  received 
word  one  day  that  her  brother  was 
dead  and  a  week  later  was  startled  to 
see  his  face  and  figure  shown  promi- 
nently on  a  moving-picture  screen 
during  the  course  of  a  show  that  de- 
picted scenes  hundreds  of  miles  from 
any  point  she  had  ever  known  her 
brother  to  visit. 
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THE  U.  S.  S.  "ARKANSAS"  IN 
DRYDOCK 

The^  enormous  bulk  of  the  super- 
dreadnought  ''Arkansas,"  one  of  the 
latest  additions  to  the  U.  S.  Navy,  is 


The  u.  s.  s. 


Arkansas"  Tested  the  Capacity  of  the  Dry  dock 
at  the  League  Island  Navy  Yard 


here  shown  at  the  League  Island  Navy 
Yard,  where  she  was  towed  to  be 
painted  and  finished.  The  big  vessel 
was  docked  with  difficulty,  and  little 
room  remained  at  the  sides  of  the  dock 
when  she  was  finally  warped  in. 


Cln  London  one  of  the  important  at- 
taches of  a  prominent  theater  is  a 
young  woman,  ''the  whisper  girl," 
Avhose  business  it  is  to  receive  tele- 
phone calls  for  the  patrons  of  the  show, 
thus  saving  them  the  annoyance  of 
leaving  their  seats  unless  it  is  abso- 
lutely necessary. 


PLOWED  FIELD  AS  HIGH- 
VOLTAGE  CONDUCTOR 

One  of  the  large  hemp-center 
stranded  copper  wires  of  the  Central 
Colorado  Power  Co.'s  100,000-volt 
transmission  line  broke  re- 
cently, allowing  the  two 
ends  to  fall  to  the  ground 
in  a  plowed  field.  The 
time  the  break  occurred 
was  one  o'clock  in  the 
morning,  and  the  system 
was  carrying  3,700  kw., 
but  the  ground  connection 
thus  established  continued 
to  carry  the  load  without 
incident  for  several  hours, 
according  to  the  Electrical 
World  Magazine.  During 
this  period  one  of  the  wires 
finally  burned  back  to  the 
point  where  it  hung  sus- 
pended from  the  tower, 
thereby  setting  up  a  series 
of  arcs  between  wire  and 
ground  and  causing  surges 
which  attracted  the  attend- 
ant's notice  by  the  swing- 
ing of  the  station-instru- 
ment needles.  When  the 
trouble  was  located  the 
stranded  conductor  be- 
tween the  towers  was 
found  in  the  shape  of  a 
number  of  short  sections 
averaging  6  in.  in  length, 
and  below  the  end  of  each 
was  a  cone-shaped  forma- 
tion in  the  clay  soil,  where 
the  earthy  matter  had  been  fused  to  a 
mass  of  slag.  As  each  section  of  con- 
ductor burnt  off,  the  live  end  left  had 
apparently  established  a  new  point  of 
contact,  about  6  in.  from  the  end,  where 
it  was  in  turn  severed.  Some  of  the 
slag  masses  or  fulgurites  measured 
6  in.  in  diameter  at  the  top,  tapering 
to  2  in.  at  the  tip,  18  in.  below  the 
ground,  and  the  surface  of  each  was 
covered  with  numerous  little  spines  or 
roots,  apparently  marking  the  points 
where  the  current  entered  the  sur- 
rounding earth.  In  other  places  the 
fused  mass  lay  in  the  direction  of  the 
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line,  and  for  several  feet  around  this 
the  ground  was  too  hot  to  stand  upon, 
even  three  hours  after  the  current  had 
been  shut  off. 

Since  the  accident  the  field  has  been 
replowed,  bringing  to  light  numerous 
sections  of  the  once  molten,  glassy 
path  which  joined  the  conductors. 


BRIGHT  GOOSE  TRAINED  TO 
DO  TRICKS 

A  trainer  of  birds  and  animals  in 
London  has  trained  a  goose  to  a  de- 
gree of  cleverness  said  to  be  truly  re- 
markable.  The  owner  explains  that  al- 


Last  January  the  Roads  Improve- 
ment Association  complained  to  the 
Board  of  Trade,  alleging  that  the  mu- 
nicipal tramway  cars  obstructed,  the 
streets.  After  careful  investigation  as 
to  the  relative  number  of  passengers 
carried  by  busses  and  tramcars,  the 
committee  found  that  more  passengers 
used  the  cars  than  rode  in  the  busses; 
and,  in  fact,  that  the  cars  were  capable 
of  handling  more  than  the  busses.  The 
report  states  that,  as  there  was  ample 
accommodation  for  the  passengers  in 
the  cars,  and  these  were  in  operation 
before  the  busses  on  the  same  routes, 
it  is  the  latter  that  obstruct  the  streets. 


The  Trained  Goose 
Partaking  of  Lunch 
from  a  Table  and 
Ringing  the  Bell  for 
Luncheon 


though  he  has  been  teaching  tricks  to 
birds  and  beasts  for  the  past  30  years, 
this  is  the  first  intelligent  goose  he  has 
found.  It  accomplished  all  the  usual 
tricks  taught  to  animals  for  exhibition 
purposes,  such  as  picking  out  cards, 
counting,  ringing  the  lunch  bell,  tak- 
ing the  contents  out  of  baskets,  etc. 


MOTOR  BUS  VS.  TRAMCAR 
IN  LONDON 

Motor  omnibuses  will  not  entirely 
supplant  the  electric  tramcar  in  Lon- 
don for  some  time,  if  a  recent  report 
of  the  Highways  Committee  of  the  me- 
tropolis, v/hich  considers  both  forms  of 
transportation,  receives  due  considera- 
tion from  the  British  Board  of  Trade. 


The  enormous  vehicle  traffic  of  Lon- 
don's streets  is  indicated  in  the  report. 
To  obtain  necessary  information,  ob- 
servations of  bus  traffic  were  made  be- 
tween 9  a.  m.  and  5  p.  m.  at  busy  cen- 
ters. At  Charing  Cross,  Piccadilly  and 
Oxford  Street  5,480  busses  were  noted, 
an  average  of  685  an  hour.  The  aver- 
age number  of  passengers  in-  each, 
however,  was  only  10.97.  The  report 
suggests  that  the  association's  charge 
that  the  tramways  run  too  many  cars 
applies  equally  to  the  bus  companies. 
In  practice,  it  is  said,  the  council  oper- 
ates, between  10  a.  m.  and  4  p.  m.,  only 
69  per  cent  of  the  number  of  cars  run- 
ning morning  and  evening.  If  electric 
cars  were  entirely  withdrawn,  says  the 
report,  and  the  same  seating  capacity 
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had  to  be  provided  by  busses  as  is  now 
furnished  by  the  cars,  2,688  busses,  or 
an  increase  of  114  per  cent,  would  be 
required  during  fine  weather,  while 
during  inclement  weather,  when  only 
inside  seats  could  be  used,  5,712  busses, 
or  an  increase  of  354  per  cent,  would 
be  required. 


NEW  ELECTRIC-WIRE 
CONNECTOR 

An   electric-wire   connector,  which 
eliminates  the  necessity  of  soldering  and 
winding  tape 


V. 

wedged  into  place 

two  screws  is  all  that  is  necessary  for 


on  joints  m 
electrical  instal- 
lation and  fix- 
ture wiring,  is 
shown  in  the  ac- 
companying il- 
lustrations. The 
interior  con- 
struction of  the 
device,  which  is 
2  in.  long  and 
%  in.  in  diame- 
t  e  r,  is  clearly 
shown  in  one  of 
the  drawings,  in- 
d  i  c  a  t  i  n  g  how 
each  wire  is 
The  loosening  of 


Interior  Construction  of  New  Electric- Wire  Connector 

the  removal  of  a  fixture  connected  up 
by  it. 

COOLING  POWDER  MAGAZINES 
ON  FRENCH  WARSHIPS 

Earnest  attention  has  been  given  by 
the  French  naval  experts  to  maintain- 
ing a  pleasant,  moderate  temperature 
in  the  powder  rooms  of  the  two  latest 
French  battleships,  owing  to  the  awful 
lesson  of  the  explosion  of  the  battleship 
''Liberte'^  which  was  believed  to  be  at 
least  in  part  due  to  too  high  tempera- 


ture in  the  magazines.  A  simple,  light- 
weight, easily  maintained  refrigerating 
apparatus  has  been  adopted,  which  the 
designers  believe  to  be  far  in  advance 
of  other  systems  for  this  purpose.  It 
is  a  development  of  the  Leblanc  sys- 
tem, the  cooling  resulting  from  the 
rapid  evaporation  of  a  fine  spray  of 
water  when  a  current  of  air  is  passed 
through  it.  The  more  rapidly  the  vapor 
is  drawn  ofY,  the  more  cold  results,  and 
in  these  model  systems  four  electric 
rotary  pumps  draw  off  the  vapor  at  an 
exceedingly  high  rate.  The  machines 
weigh  only  half  as  much  as  carbonic- 
acid  machines  of  equal  efficiency;  they 
do  not  need  a  constant  supply  of  chem- 
icals, which  might  be  dif^cult  to  ob- 
tain under  war  conditions,  and  they 
operate  with  practically  no  noise. 


NATURE  OF  GLARE  FROM 
WHITE  PAPER 

An  analysis  of  glare  from  paper  is 
made  by  a  writer  in  the  Electrical  Re- 
view and  Western  Electrician.  It  is 
well  known,  he  says,  that  glare  in  any 
of  its  forms  diminishes  the  effective- 
ness of  an  illumination.  We  are  able 
to  see  printed  letters  because  of  the 
contrast  between  the  dark  letters  and 
the  bright  background.  The  reflec- 
tion from  commercial  papers  is  a  com- 
bination of  diffuse,  or  widely  spread 
out,  reflection  and  specular,  or  mirror- 
like, reflection.  The  greater  the  amount 
of  diffusely  reflected  light  compared 
with  the  specularly  reflected,  the  less 
is  the  annoyance  from  glare. 

Those  who  have  difficulty  in  forming 
an  idea  of  these  two  kinds  of  reflection 
can  construct  a  model  of  a  semidiffus- 
ing  paper  by  placing  a  clear,  plane 
sheet  of  glass  over  a  white,  mat  sur- 
face, such  as  a  blotting  paper.  The 
glass  will  reflect  specularly,  while  the 
blotting  paper  reflects  diffusely. 


CA  new  product  of  seaweed,  ''nor- 
gine,"  used  for  softening  textile  goods, 
is  being  manufactured  in  Norway.  It 
is  made  from  kelp,  which  consists  of 
the  ashes  of  the  seaweed  Laminaria. 


POPULAR  MECHANICS 


269 


Courtesy  Engineering  News 

Combined  Coal  Unloader,  Crusher,  Weigher  and  Elevator.  A,  Belt  Conveyor;  B,  Bucket  Elevator;  C,  Hopper  J 
D,  By-Pass  Chute;  E,  Feeder;  F,  Flap  Gate;  G,  Weighing  Hoppers 


COMBINATION  COAL  DOCK, 
ELEVATOR  AND  CRUSHER 

The  coal  dock  of  the  New  York  Rail- 
ways Co.,  New  York  City,  has  an  in- 
teresting system  of  taking  fuel  from 
barges,  and  crushing,  weighing  and  de- 
livering it  to  conveyors  in  the  monitor 
of  the  power  house,  138  ft.  above  the 
ground.  The  boom  of  the  hoist  is  at  a 
height  of  no  ft.  and  between  this  eleva- 
tion and  the  ground  is  a  collecting  hop- 
per, a  crusher,  and  the  storage  and  scale 
hoppers.  The  coal,  after  discharge  from 
the  grab  ljuckets,  which  take  it  from 
the  barges,  passes  through  a  descent  of 
about  40  ft.  in  which  it  is  crushed  and 
weighed.  Then  the  endless  chain  of 
buckets  elevates  it  120  ft.  to  an  in- 
clined belt  conveyor,  which  delivers  to 
the  conveyors  in  the  power  house. 


ALCOHOL  FOR  HEATING  NEW 
FREIGHT  CAR 

Denatured  alcohol  is  the  fuel  used 
to  heat  a  specially  constructed  freight 
car,  manufactured  by  a  Chicago  com- 
pany. The  heating  apparatus  consists 
of  a  fuel-supply  tank  underneath  the 
car  equipped  with  special  burners,  the 
heat  from  which  is  carried  by  longi- 
tudinal ducts  under  the  floor  of  the  car 
and  at  its  end  ascends  to  the  roof.  In 
this  manner  the  heat  is  circulated  uni- 
formly throughout  the  car. 


CA  new  electric  lamp  with  a  filament 
so  closely  wound  that  it  resembles  a 
mantle  for  an  incandescant  gas  lamp 
has  been  successfully  tested  in  the 
French  lighthouse  service. 
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STONE  BRIDGE  REINFORCED  WITH  CONCRETE 


A  stone  arch  bridge  on  the  Chicago  ing  steel  bands  around  the  piers  and 
&  Alton  Railroad  between  Alton  and  reinforcing  with  concrete  in  the  man- 
Jerseyville,  111.,  having  been  con-  ner  shown.  The  bases  of  the  con- 
crete reinforcing  are  8  ft. 
below  the  surface. 


CThe  new  annex  of  one  of 
the  big  hotels  in  Boston 
has  been  furnished  with 
fireproof  steel  furniture. 


Stone  Arch  Bridge  on  Chicago  &  Alton 
Railroad  before  Repairs 

structed  for  much  lighter 
traffic  than  at  present,  be- 
gan to  break  at  the  nar- 
rowest portion  of  the  piers. 
The  upper  portions  of  the 
arches,  however,  were  in 
good  condition,  and  re- 
pairs were  made  by  plac- 


After  the  Steel  Bands  Had  Been  Placed  and  Concrete  Built  Up 
around  Each  Pier 


Hand  Loop  on  Eye  of  Mooring  Cable,  Designed  to 
Protect  the  Sailors  from  Injury 


HAND  LOOP  FOR  MOORING- 

CABLE  EYES 

The  Pittsburgh  Steamship  Co.,  which 
operates  106  big  freight  boats  on  the 
Great  Lakes,  has  equipped  all  the  wire- 
cable  mooring  lines  used  on  these  ves- 
sels with  a  hand  loop,  the  purpose  of 
which  is  to  prevent  the  sailors  from 
losing  fingers  while  dropping  the  lines 
over  dock  piles.  A  small  loop  of  y2-in. 
cable  is  attached  to  the  end  of  the 
mooring  eye  in  the  manner  shown. 
Previous  to  this  arrangement  the  men 
had  to  take  hold  of  the  sides  of  the 
eye  and  often  got  their  fingers  caught 
between  the  pile  and  the  cable. 


CLess  than  3  per  cent  of  the  land  in 
Norway  is  under  cultivation ;  25  per 
cent  is  covered  with  forests  and  the 
remainder  consists  of  moors,  moun- 
tains, likes  and  marshes. 


A  Reproduction  from   a  Photograph  Taken  with  a  Camera  in  Which  a  Very  Small  Hole  was  Used 
to  Admit  the  Light  for  Exposing  the  Plate 

MAKING   PICTURES  WITHOUT  CAMERA  LENS 


Over  300  years  ago,  Porta,  an  Ital- 
ian naturalist  invented  the  camera  ob- 
scura  in  which  a  pinhole  played  the 
important  part  in  producing  nature 
pictures  on  a  screen.  Not  until  Da- 
guerre  perfected  the  process  of  fixing 
the  pictures  to  make  them  permanent 
did  the  camera  come  into  prominence. 

While  the 
pinhole  was  the 
forerunner  o  f 
the  lens,  its  use 
in  making  pho- 
tographs was 
overlooked  un- 
til artists  and 
photogra- 
phers  realized 
that  there  are 
no  pure  blacks 
or  whites  in  na- 
ture, that  the 
eye  does  not  see  the  nearby  object  and 
the  distant  village  at  the  same  time 
with  equal  sharpness,  and  they  agree 
that  a  sharp  definition  is  not  necessary, 
in  fact  would  be  inartistic.  Consider- 
ing these  facts,  instead  of  using  the 
modern  anastigmat  lens,  the  pinhole 
produces  the  picture  desired  with  a  dif- 


A  Picture  Which  was  Made  with  an   Ordinary    Box  of 
About  4-In.  Focal  Length,  Using  a  Pinhole 
Substitute  for  a  Lens 


fusion  of  focus  and  an  equal  softness. 
The  only  purpose  of  a  lens,  then,  is  to 
obtain  speed.  The  pictorial  lens  now 
so  popular  is  one  with  which  it  is  im- 
possible to  obtain  a  sharp  focus  and  for 
this  reason  the  pinhole  process  can  be 
made  to  answer  the  purpose  of  the 
modern  lens  in  many  instances. 

The  illustra- 
tions, showing 
the  Field  Co- 
lumbian Muse- 
um  and  the 
Japanese  build- 
ings in  Jackson 
Park,  Chicago, 
were  made  with 
an  exposure  of 
one  minute,  the 
focal  length  be- 
ing about  4  in., 
in  a  box  with 
a  pinhole  substitute  for  a  lens,  which 
is  illustrated  in  Fig.  1.  The  box 
was  made  with  inside  dimensions 
in.  larger  than  a  5  by  7-in.  dry  plate, 
and  a  focal  length  of  4  in.  The  back  of 
the  box  swings  on  hinges  and  a  hook 
hasp  holds  it  against  the  box  end. 
The  box  is  not  hard  to  make  and  the 


6i- 


Fig. I 


Two  Forms  of  Homemade  Boxes,  One  with  a  Fixed  Distance  and  the  Other  Telescoping,  Used   to  Make 
the  Photographs  Reproduced  in  This  Article 
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The  Plate  for  This  Picture  was  Exposed 
through  a  Pinhole  at  a  Focal  Distance 
of  4  In. 


The  Focal  Distance  in  Producing  This  Picture  was  13  In, 
Pictures,  Taken  from  the  Same  Distance,  Show  the  Reli 
Obtained  with  Different  Focal  Lengths 


only  essential  part  is  to  have  it  per- 
fectly light-tight  and  coated  on  the 
inside  with  a  dull  black  paint.  In  this 
instance  the  plate  was  put  in  the  box 
in  the  dark  room  and  fastened  with 
thumb  tacks  at  each  corner.  A  better 
way  would  be  to  fasten  small  pieces  of 
wood  with  hot  glue  to  the  inside  hinged 
back  cover  as  shown  at  A,  Fig.  1,  to 
make  grooves  for  the  plate. 

The  pinhole  was  made  in  a  2-in. 
square  piece  of  brass  on  which  a  shut- 
ter was  mounted  to  swing  easily  on  a 
scifew.  The  pinhole,  which  is  the  es- 
sential part,  can  be  made  by  locating 
the  exact  center  of  the  brass  and  driv- 
ing a  very  sharp-pointed  instrument 
into  the  metal,  not  to  puncture  it,  but 
to  make  the  metal  bulge  a  little  on  the 
opposite  side.  This  bulge  is  cut 
through  by  using  a  very  fine  stone  or 


The  Two 
I  live  Sizes 


emery  cloth  on  a  stick.  The 
rubbing  should  only  continue 
until  a  very  tiny  hole  is  pro- 
duced. The  metal  then  should 
be  blackened  so  that  no  reflec- 
tions can  be  produced  from 
the  bright  parts. 

The  bulged  side  of  the  brass 
is  placed  on  the  end  of  the 
box  over  a  hole  that  is  bored 
in  the  wood  to  receive  it. 
After  the  plate  is  fastened  to 
the  box  with  screws,  the  shut- 
ter is  cut  from  another  piece 
of  brass  and  attached  over  the 
pinhole,  as  shown,  so  that  it 
will  swing  easily  yet  not  too 
freely.  As  stated  before,  the 
plate  is  placed  in  the  box  in  the  dark 
room,  the  shutter  closed  and  the  cam- 
era taken  to  the  object  to  be  photo- 
graphed. The  process  of  setting  the 
camera  and  making  the  exposure  is 
similar  to  using  an  ordinary  box 
camera. 

To  go  into  this  work  deeper,  a  cam- 
era shown  in  Fig.  2  can  be  constructed 
which  will  give  the  operator  a  chance 
to  do  con-siderable  experimenting.  The 
illustration  of  the  church  was  made 
with  a  pinhole  for  a  lens,  the  camera 
being  at  the  same  distance  from  the 
edifice  in  both  exposures.  This  illus- 
trates that  the  reversed  picture  thrown 
on  the  screen  can  be  changed  in  size 
by  a  difference  in  the  focal  length. 
The  smaller  picture  was  taken  with  a 
focal  length  of  4  in.  while  the  larger 
one  was  made  with  this  distance  being 
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13  in.  The  definition  is  not  so  good  in 
the  long  focal  length  as  in  distances  of 
from  4  to  6  in.  The  exposure  for  the 
4-in.  focus  being  1  minute  and  for  the 
13-in.  focus  twice  as  long. 

The  construction  of  this  camera  can 
be  more  elaborate.  Grooves  may  be 
cut  as  shown  at  B  to  hold  a  plate 
holder.  A  spring  clip  is  attached  in 
the  upper  and  lower  part  of  the  box  to 
hold  the  plate  holder  tightly  against 
the  front  part  of  the  groove.  The  use 
of  a  plate  holder  makes  it  desirable  to 
use  a  ground  glass.  Such  a  glass  can 
be  easily  mounted  in  a  frame  which 
has  the  same  outside  dimensions  as 
the  plate  holder  and  is  inserted  in  the 
same  manner.  The  use  of  a  plate 
holder  gives  the  operator  the  same 
privileges  as  if  using  an  ordinary  hand 
camera.  The  camera  is  made  of  two 
boxes,  one  to  fit  in  the  other  so  that 
they  will  telescope  and  produce  a  vary- 
ing focal  length.  The  construction  of 
the  front  box  is  very-  similar  to  the 
first  with  the  exception  of  the  back, 
which  is  left  ofif  to  receive  the  smaller 
box  and  then  the  back  is  placed  on  the 
latter  in  a  similar  manner,  or  grooves 


made  as  described  to  hold  the  plate 
holder. 

The  pinhole  for  the  latter  described 
camera  is  made  in  the  shutter  part  and 
a  much  larger  hole  is  drilled  in  the  cen- 
ter of  the  plate.  The  shutter  in  this  in- 
stance has  two  holes,  the  one  at  C  is 
in.  in  diameter  and  is  used  in  set- 
ting the  camera  and  finding  the  focal 
length  for  the  size  desired.  The  other 
one,  D,  being  the  pinhole.  After  the 
camera  is  set,  the  shutter  is  left  central, 
which  covers  the  large  hole  in  the 
plate.  The  lower  part  of  the  shutter  is 
moved  to  the  left,  which  brings  the  pin- 
hole over  the  hole  in  the  plate  to  make 
the  exposure.  On  either  shutter  pins 
are  located  for  stops  to  keep  it  from 
passing  too  far  over  the  hole  in  the 
plate,  and  care  must  be  taken  to  have 
the  shutter  carying  the  pinhole  so  ad- 
justed that  it  will  not  move  from  any 
slight  jar  after  it  is  set  for  making  the 
exposure. 

The  pinhole  may  not  be  a  satisfac- 
tory substitute  for  the  modern  highly 
developed  photographic  objective,  yet 
very  interesting  and  unusual  pictures 
can  be  obtained  with  it. 


APPARATUS   FOR  PERFORMING  OPERATIONS 
ON  THE  CHEST 


The  development  of  surgical  skill 
under  the  modern  aseptic  or  clean 
method  has  enabled  the  surgeon  to 
invade  many  cavities  and  attack  many 
organs  of  the  body  which  were  hither- 
to forbidden  ground.  The  chest  cavity 
may  now  be  opened  for  the  removal 
of  collections  of  pus,  to  remove  for- 
eign bodies,  to  open  abscesses  in  the 
lungs,  to  close  up  wounds  or  to  re- 
move gangrenous  or  even  tubercu- 
lous portions  of  the  lungs.  It  is 
found,  however,  that  if  the  chest  wall 
of  a  living  being  is  opened  by  an  in- 
cision sufficient  to  permit  the  entrance 
of  the  outside  air,  which  has  a  pressure 
of  about  15  lb.  to  the  square  inch, 
the  lungs  collapse  and  the  being  dies. 
This  can  be  overcome  by  making  the 
pressure  to  which  the  open  thorax  is 
exposed   less   than   that   of   the  air 


breathed,  and  extensive  operations  on 
the  lung  may  then  be  made  by  placing 
the  head  of  the  patient  in  a  chamber  in 
which  a  pressure  above  that  of  the  sur- 
rounding atmosphere  is  maintained,  or 
by  placing  the  body  in  an  atmosphere  of 
lessened  pressure.  Both  methods 
have  been  employed  by  means  of  air- 
tight cabinets  in  which  either  the 
head  or  the  body  of  the  patient  is 
placed.  Some  of  these  have  been  so 
constructed  that  the  surgeon  was  re- 
quired to  remain  on  the  outside  of 
the  cabinet  and  operate  with  his  hands 
thrust  through  protected  openings  in 
the  sides  of  the  cabinet,  watching  his 
work  through  a  glass  window. 

W.  and  J-  ]Meyer,  surgeons  of  New 
York,  have  devised  and  patented  a  cabi- 
net employing  either  positive  or  nega- 
tive pressure,  or  both  at  the  same  time. 
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Modern  Air  Cabinet  and  Operating  Air  Chamber,  both  Contained  in  an  Ordinary  Hospital  Operating  Room, 
to  Enable  Surgeons  to  Vary  Air  Pressures  on  Different  Parts  of  the  Body  of  a  Patient  Undergoing 
an  Operation  on  the  Lungs 


of  sufficient  size  to  permit  the  anesthe- 
tist, the  surgeon  and  his  assistants  to 
be  inside  during  the  whole  operation. 
It  consists  of  two  chambers,  one  for 
the  body  of  the  patient,  which  rests 
on  an  ordinary  operating  table,  the 
surgeon  and  his  assistants,  and  an- 
other smaller  chamber  into  which  the 
head  of  the  patient  projects,  with  a 
shutter  closing  around  the  neck  of  the 
patient  and  preventing  the  interchange 
of  air  between  the  two  chambers. 
The  anesthetist  also  sits  in  this  cham- 
ber, to  which  air  is  conveyed  through 
a  pipe  by  means  of  an  electric  pump, 
any  desired  pressure  being  maintained 
by  means  of  a  valve  to  which  is  at- 
tached a  gauge.  This  is  a  positive- 
pressure  chamber,  and  is  perfectly 
ventilated  at  all  times. 

The  operating  chamber  has  connected 
with  it  a  system  of  pipes  and  valves  and 
a  suction  pump,  which  reduces  the  air 
pressure  below  that  of  the  atmos- 
phere, to  any  desired  degree,  as  shown 
by  a  gauge.  This  chamber  is  also 
perfectly  ventilated  at  all  times.  The 
operation  can  be  done  under  negative 
pressure  in  the  operating  chamber,  or 
under  positive  pressure  in  the  anes- 
thetizing chamber;  or  both  may  be 


used  at  once,  and  the  collapse  of  the 
lungs  prevented  perfectly  until  the 
chest  wall  is  closed.  The  cabinet  is 
made  of  a  framework  of  angle-iron, 
wire  screen  and  copper  sheeting,  with 
a  wood  and  cement  floor,  and  has  an 
air  lock  connected  with  the  anesthetiz- 
ing chamber  lined  with  rubber  or 
other  airtight  material.  A  window 
between  the  operating  chamber  and 
the  anesthetizing  chamber  enables  the 
surgeon  to  watch  the  face  of  the 
patient  during  the  operation. 


SEAWEED  AND  CABBAGE 
TURNED  TO  RUBBER 

A  substitute  for  rubber,  the  base  of 
which  is  seaweed  or  other  marine 
plants,  has  been  patented  by  an  Eng- 
lish inventor.     The  process 


involves 


boiling  the  seaweed  in  ammonia,  after 
which  is  added  oil  with  a  glutinous  or 
resilient  binding  material,  the  whole 
being  agitated  while  in  a  heated  con- 
dition. The  substance  has  the  char- 
acteristics of  rubber  and  is  capable  of 
partial  or  complete  vulcanization.  In 
addition  to  or  in  place  of  the  seaweed 
other  vegetable  matter  may  be  added, 
such  as  tree  or  cabbage  leaves. 
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Joining  Boards  without  Glue 

Some  climates  will  not  permit  the 
use  of  glue  in  fastening  wood  surfaces 
together.  Sometimes,  also,  glue  is  not 
available.  In  either  case,  the  two  sur- 
faces may  be  readily  and  securely 
joined  with  screws  as  shown  in  the 
sketch.  The  screws  are  turned  into  one 
surface,  allowing  a  certain  portion  of 
them  to  project.  The  heads  of  all  the 
screws  should  be  an  equal  distance 
above  the  surface. 

Turn  the  piece  over  and  place  the 
heads  on  the  other  surface  and  strike 
lightly  with  a  hammer  to  mark  the 
location  of  each  screw.  Bore  a  hole 
on  each  mark  to  receive  the  screw 
head.    Cut  a  slot  from  each  hole,  the 


The  Projecting  Screw  Heads  When  Driven  into  the 
Slots  Draw  the  Surfaces  Together 

size  of  the  screw  shank,  and  all  in 
the  same  direction. 

Place  the  surfaces  together  with  the 
heads  of  the  screws  in  the  holes  and 
strike  one  or  the  other  piece  in  the 
right  direction  endways  to  drive  the 
screws  into  the  slots.  This  will  draw 
the  surfaces  very  closely  together. — 
Contributed  by  William  R.  Newhold, 
Empire,  Canal  Zone. 


(TA  cutting-off  tool  should  not  be  set 
by  guess — use  a  square. 


An  Emergency  Pack  Strap 

The  pack  strap  can  be  made  of  an 
old  sack,  strong  cloth  or  a  piece  of 
rope.    If  a  rope  is  used,  it  should  be 


Pack  Strap  as  It  is  Attached  to  a  Pack  and  Slung  on 
the  Shoulders  for  Carrying 

fitted  with  a  pad  to  protect  the  shoul- 
ders. A  loop  is  made  in  the  center  of 
the  strap,  as  at  A,  the  ends  B  being 
long  enough  to  tie  at  the  bottom 
corners  of  the  pack.  The  loop  at  A  is 
more  clearly  shown  at  C,  and  the  bot- 
tom corners  are  tied  as  shown  at  D 
after  placing  a  rock  inside  each.  The 
pack  is  easily  carried  on  the  back  as 
shown. — Contributed  by  W.  A.  Lane, 
El  Paso,  Texas. 


To  Take  Up  Slack  in  Wire  Fences 

When  the  wires  of  a  fence  become 
loose,  they  may  be  successfully  tight- 
ened without  taking  them  from  the 
posts,  in  the  following 
manner: 

Use  an  ordinary 
monkey  wrench  and 
close  the  jaws  to  easily 
slip  over  the  wire.  Slip 
them  on  the  wire  and 
pull  down  as  when  turning  a  nut  until 
a  bend  is  made  in  the  wire  as  shown. 
Make  as  many  such  bends  as  is  neces- 
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sary  to  tighten  the  wire  sufficiently. 
Do  not  make  the  kink  too  short.  This 
is  a  very  handy  way  to  stretch  wires 
around  flower  beds  or  small  places 
where  a  stretcher  cannot  be  used. 


Watering  Tank  for  Fowls 

From  a  tank  placed  on  a  bracket 
shelf  near  the  ceiling  of  my  chicken 
house  I  ran  a  %-in.  pipe  down  and 


Automatic  Opening  and  Closing  Valve  on  a  Supply- 
Water  Tank  for  Fowls 

into  the  water  dish.  I  then  made  a 
float  of  a  tin  can  and  attached  it  to 
the  end  of  a  lever  with  the  float  rest- 
ing in  the  dish  in  such  a  position  that 
an  increase  of  the  amount  of  water 
would  cause  the  float  to  rise  and  pro- 
duce a  downward  motion  of  the  oppo- 
site end  of  the  lever.  To  this  end  I 
attached  a  cord  which  extended  to  a 
lever  above  the  water  tank,  operating 
a  cock  valve  at  the  top  of  the  feed 
pipe  as  shown  in  the  illustration. 

A  coil  spring  holds  the  valve  open 
when  the  water  in  the  watering  dish  is 
low  and  allows  the  water  to  flow  in 
until  the  float  rises,  which  closes  the 
valve  and  shuts  off  the  flow  until  the 
water  is  again  lowered  in  the  dish. — 
Contributed  by  Patterson  D.  Merrill, 
Chicago. 

Removing  Snags  from  a  Sand  Beach 

One  of  the  difficulties  which  the 
caretakers  of  a  bathing  beach  en- 
counter is  the  removal  of  snags,  such 
as  large  tree  branches  or  trunks,  and 
timbers  which  become  deeply  im- 
bedded in  the  sand  during  storms. 

To  lift  out  a  snag,  a  block  and  tackle 


is  hitched  to  it  and  to  the  top  of  a 
small  tripod  constructed  of  timbers. 
With  the  aid  of  one  or  two  men,  small 
branches  and  timbers  that  are  not  too 
deeply  imbedded  can  thus  be  easily  re- 
moved. For  larger  branches  and  whole 
trees  it  is  necessary  first  to  loosen  the 
sand  around  the  buried  parts.  This 
loosening  is  accomplished  by  means 
of  a  stream  of  water  pumped  from  the 
ocean  or  lake  by  a  portable  pump 
driven  by  a  gasoline  engine.  A  hose 
leads  from  the  pump  to  a  10-ft.  piece 
of  1-in.  or  1%-in.  pipe,  which  the 
operator  pushes  into  the  sand.  As  the 
water  issues  from  the  end  of  the  pipe, 
it  loosens  the  sand  so  that  the  pipe 
can  be  pushed  down  to  its  full  depth, 
if  necessary.  After  the  water  jet  has 
been  applied  in  a  sufficient  number  of 
places,  the  snag  is  hauled  up  by  means 
of  the  block  and  tackle. — Contributed 
by  J.  J.  O'Brien,  Buffalo,  N.  Y. 


An  Adjustable  Base  for  a  Magneto 

The  illustration  shows  a  simple 
method  of  mounting  a  magneto,  bilge, 
air  pump  or  any  other  small  machine 
that  is  belt  or  friction-driven.  The 
arrangement  of  the  device  makes  it 
possible  to  take  up  any  slippage  of  pul- 
leys, etc.,  without  cutting  and  splicing 


The  Base  Consists  of  Two  Pieces  Which  are  Hinged, 
and  Adjusted  with  a  Bolt  Having  a  Thumb  Nut 

the  belt,  or  stopping  to  reset  the 
magneto. 

One  of  these  devices  was  attached  to 
an  air  pump  for  supplying  pressure 
to  automobile  tires,  and  a  number  were 
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put  into  boats  for  magnetos,  all  of  tliem 
giving  entire  satisfaction. — Contributed 
by  H.  R.  Read,  Brooklyn,  N.  Y. 


Securing  Pure  Water  from  an 
Open  Well 

Where  it  is  necessary  to  draw  drink- 
ing water  from  an  open  well  or  spring, 
pure  water  can  be  taken  from  beneath 
the  surface  in  the  follow- 
ing manner: 

Insert  a  cork  in  a  bot- 
tle in  an  inverted  posi- 
tion, as  shown  in  the 
sketch,  having  first  at- 
tached a  stout  cord.  A, 
to  it.  A  weight  is  then 
swung  to  the  neck  on 
the  outside  as  shown. 
Attach  another  stout 
cord,  B,  to  the  neck  and 
lower  the  bottle  into  the 
water  by  holding  the 
1^  cord  A.   After  the  bottle 

kjj  has  entered  the  water 
far  enough,  change  the 
hold  from  cord  A  to  B.  The  water 
pressure  will  push  the  cork  into  the 
bottle  and  this  will  be  filled  with  water. 
The  bottle  is  then  raised  with  the 
cord  A. 

This  method  not  only  secures  pure 
water,  but  water  that  is  quite  a  little 
cooler  than  if  obtained  at  the  sur- 
face.— Contributed  by  George  Ander- 
son, St.  Paul,  Minn. 


Water  Guard  for  a  Grindstone 

A  grindstone  that  rotates  with  a 
small  part  of  its  lower  circumference 
immersed  in  a  reservoir  or  basin  for 


Guard  Attached  to  the  Grindstone  Frame  to  Deflect 
the  Water  Back  into  the  Pan 

the  purpose  of  moistening  the  stone, 
has  a  tendency  to  pick  up  the  water 
and  throw  it  in  the  direction  in  which 
the  stone  is  turning.  The  larger  the 
stone,  the  greater  the  amount  of  water 
thrown  out,  and  the  result  is  an  un- 
sightly and  unsanitary  floor,  besides 
being  an  annoyance  and  inconvenience 
to  the  man  who  attempts  to  grind  tools 
on  that  side  of  the  stone. 

The  accompanying  sketch  shows  a 
pyramid-shaped  guard.  A,  that  can  be 
secured  to  the  framework  of  the  shaft. 
The  upshooting  water  encounters  it 
and  is  deflected  back  and  down  into 
the  basin  below.  The  guard's  shape  is 
such  that  it  is  not  in  the  way  of  any- 
one working  on  that  side  of  the  stone. 
It  is  constructed  of  galvanized  iron  or 
heavy  tin. 


Inexpensive  Temporary  Culvert 


A  temporary  culvert  can  be  made  of 
old  oil  barrels  or  beer  kegs  at  a  very 
low  cost.  Contractors  and  farmers  are 
often  in  need  of  such  a  culvert  that  is 
only  required  for  a  short  time. 

The  top  end  of  each  barrel  is  cut  ofif 


so  that  the  bottom  end  of  one  barrel 
will  slip  into  the  top  of  the  other  about 
4  in.  The  bottoms  are  knocked  out 
after  cutting  the  top  ends  off.  The 
barrel  laid  in  last  requires  no  cutting. 
The  bottom  of  the  trench  should  be 


The  Barrels  are  Slightly  Telescoped  and  Nailed  to   Hold  Them  in  Place  until  the  Filling  is  Put  on  Them. 
The  Ends  of  the  Culvert  are   Built  Over  with  Rocks  to  Hold  the  Filling 
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made  rounding  to  allow  the  barrels  to 
fit  in  tightly,  whereupon  these  are  put 
into  place,  one  by  one,  and  nailed. 
Earth  should  be  carefully  filled  in  on 
the  under  side  where  the  barrels  are 
joined  together  so  that  pressure  from 
above  may  not  cause  leaks,  and  the 
filling  on  top  should  be  well  tamped. 
If  a  2-ft.  filling  is  provided  above  a  cul- 
vert made  of  ordinary  beer  kegs,  heavy 
trafiic  can  pass  over  it  without  causing 
any  damage. — Contributed  by  Geo. 
Kanzler,  Elizabeth,  N.  J. 

Lengths  to  Cut  Material  for 
Making  Bands 

Some  blacksmiths  cut  bands  by 
three  times  the  diameter,  which  is  not 
correct,  as  the  circumference  is  about 
3.1416  times  the  diameter.  The  frac- 
tional part  is  impossible  to  determine 
definitely,  but  the  following  method 
makes  the  cutting  of  the  bands  suffi- 
ciently accurate  for  all  practical  pur- 
poses, and  is  easily  accomplished. 

Use  a  board  10  in.  wide  and  30  in. 
long,  which  is  made  smooth  to  re- 
ceive the  lines.     Erect  a  right-angle 


30" 


Fig, 2 

The  Board  with  the  Right-Angle  Triangle   and  the 
Measurement  for  a  3-Inch  Band 


triangle  from  one  edge  of  the  board 
which  is  used  for  the  base,  the  hypot- 
enuse being  22  in.  long  and  the  per- 
pendicular 7  in.  high,  as  shown  in 
Fig.  1.  A  circle  with  a  diameter  of  7  in. 
has  a  circumference  of  approximately 
22  in.,  as  3.1416  X  7  =  21.9M2  or  al- 
most 22  in. 


The  length  of  iron  to  make  a  band  of 
any  given  size  can  be  found  by  laying 
the  steel  square  on  the  board  with  the 
short  leg  across  the  hypotenuse  line, 
as  shown  in  Fig.  2,  when  the  length 
from  A  to  B  will  be  the  circumference. 
For  example,  suppose  a  band  with  a 
diameter  of  3  in.  is  required.  Set  the 
3-in.  mark  on  the  square  on  the  hypot- 
enuse as  at  B.  Cut  the  metal  the 
length  from  A  to  B  and  it  will  make 
a  band  3  in.  in  diameter. 

Tires  may  be  cut  by  reducing  the 
diameter  of  the  wheel  to  inches.  If 
a  tire  for  a  4-ft.  wheel  is  required, 
place  the  square  as  if  to  cut  a  band  for 
a  6-in  diameter  This  will  be  the 
length  for  one-eighth  of  the  tire  with- 
out allowance  for  the  weld.  The  weld 
will  require  three  times  the  thickness 
of  the  metal,  which  therefore  must  be 
added  to  the  total  length  of  the  band. 
— Contributed  by  T.  M.  Anderson, 
Litchfield,  Ky. 


How  to  Cement  Celluloid 

It  is  not  generally  known  that  the 
method  used  by  manufacturers  of  cellu- 
loid novelties  for  cementing  celluloid 
pieces  together  or  for  cementing  paper 
to  celluloid,  consists  in  wetting  the  two 
surfaces  to  be  fastened  together  with 
wood  alcohol  and  applying  pressure  by 
means  of  a  weight. 

The  method  is  used  for  attaching 
celluloid  protecting  covers  to  labels 
used  in  small  brass  frames  on  drawer 
fronts  to  show  the  contents.  The  cellu- 
loid is  not  discolored  by  this  method  of 
cementing,  and  any  marks  or  inscrip- 
tions underneath  are  plainly  visible. — 
Contributed  by  J.  H.  Harmon,  Pitts- 
burg, Pa 


To  Preserve  Putty 

Putty,  when  left  exposed  to  the  air, 
w^ill  soon  become  dry  and  useless.  I 
have  kept  putty  in  good  condition  for 
more  than  a  year  by  placing  it  in  a 
glass  jar  and  keeping  it  entirely  cov- 
ered with  water. — Contributed  by  E. 
H.  Evans,  Dorchester,  Mass, 
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How  to  Make  an  Electric  Soldering  Iron 


By  R.  A.  McCLURE 


When  a  current  of  electricity  is  sent 
through  an  electrical  conductor,  there 
is  a  certain  amount  of  electrical  energy 
expended  in  causing  the  current  to 
pass  through  the  resistance  offered  by 
the  conductor.  The  electrical  energy 
expended,  in  forcing  the  current 
through  the  conductor,  is  converted 
into  heat  energy  and  will  heat  the  con- 
ductor. The  amount  of  energy  ex- 
pended in  this  way  will  depend  upon 
the  resistance  offered  by  the  conductor, 
the  current  that  exists  in  the  con- 
ductor, and  the  time  the  current  ex- 
ists. Electrical  energy  is  measured  in 
a  unit  called  the  "joule,"  and  the  num- 
ber of  joules  of  electrical  energy  ex- 
pended in  heating  the  conductor,  in 
any  given  number  of  seconds,  is  equal 
to  the  product  of  the  resistance  of  the 
conductor  in  ohms,  the  current  in 
amperes  squared,  and  the  time  in  sec- 
onds. This  statement  put  into  the 
form  of  an  equation  would  read  as  fol- 
lows : 

Joules  =  amperes^  X  ohms  X  time  in 
seconds. 

If  all  the  heat  generated  in  a  con- 
ductor were  retained  by  the  conductor, 
its  temperature  would  continue  to  rise 
indefinitely,  but  on  account  of  the 
conductor  losing  some  of  the  heat  gen- 
erated in  it,  its  temperature  will  only 
rise  to  such  value  that  the  rate  of  giv- 
ing off  heat  is  equal  to  the  rate  at 
which  heat  is  generated.  If  the  con- 
ductor be  wound  around  a  piece  of 
metal,  the  metal  will  be  heated  when 
there  is  a  current  in  the  conductor,  the 
heat  generated  in  the  conductor  being 
transmitted  to  the  piece  of  metal. 

The  electric  soldering  iron  consists 
of  a  piece  of  copper  with  a  suitable 
winding  placed  about  it  and  insulated 
from  it,  through  which  a  current  of 
electricity  can  be  passed.  The  resist- 
ance of  this  winding  should  be  of  such 
a  value  that  an  excessive  current  will 
not  exist  in  the  winding  when  it  is 
connected  to  the  source  of  electrical 
energy.    The  power,  in  watts,  needed 


to  operate  the  coil  will  depend  upon 
the  voltage  of  the  source  of  supply  of 
electrical  energy  and  the  current  in 


HANDLE 


Fig. 2  Fig. 3 

Dimensions  of  the  Wood  Handle  and  Detail  of  the 
Ferrule  and  End  That  Enters  the  Cap 

the  coil,  the  three  being  in  the  relation 
indicated  by  the  following  formula : 
Watts  =  voltage  X  current,  or 
Watts  =  volts  X  amperes. 
Thus,  if  it  is  desired  to  have  a  coil 
that  will  operate  on  a  110-volt  circuit 
and  not  take  more  than  90  watts,  its 
resistance  can  be  calculated  by  divid- 
ing the  power  in  watts  by  the  pres- 
sure.    The  quotient  is  the  current: 
Current  1=  90      110  =  .818+  ampere. 
Further,  the  resistance  of  the  coil 
must  be  such  that  the  product  of  the 
current,  in  amperes,  and  the  resistance, 
in  ohms,  is  equal  to  the  voltage  of  the 
circuit  to  which  the  coil  is  to  be  con- 
nected, or  the  resistance  is  equal  to 
the  voltage  divided  by  the  current : 
Resistance  =  110      .818+  =  134+ 
ohms. 

The  resistance  of  the  wire  used  in 
winding  the  coil  should  be  134+ 
ohms,  and  the  wire  should  be  of  such 
size  that  it  will  safely  carry  the  re- 
quired current  of  .818+  amperes. 

An  electric  soldering  iron  that  will 
give  very  satisfactory  results  may  be 
constructed  as  follows:  Provide  a 
piece  of  well  seasoned  maple,  about 
10  in.  in  length  and  about  1%  in. 
square.    From  this  piece  of  maple  turn 
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two  pieces  having  the  dimensions 
given  in  Fig.  1.  The  main  wires  lead- 
ing into  the  soldering  iron  pass  into 
the  handle  through  the  hole  A,  and  the 
outside  edge  of  this  hole  should  be 
rounded,  as  shown,  so  as  to  prevent 


the  threaded  end  projected.  Each  of 
these  was  then  provided  with  two 
small  washers  and  two  flat  nuts.  The 
hole  J  should  not  be  drilled  until  the 
metal  tube  has  been  forced  into  the 
handle.    The  handle  is  now  complete 
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Detail   of  the   Tube   and   Parts  Connecting   the  Wood  Handle  to  the  Copper  Point,  and  the 

Copper  Core  for  the  Coil 


the  wires  from 
sharp  corners. 


being  injured  by  any 
Before  drilling  the 
hole  B,  procure  a  piece  of  iron  or  steel 
tubing,  5  in.  in  length,  having  an  out- 
side diameter  of  approximately  -^q 
in.  The  wall  of  this  tube  should  be 
about  thick.     Now  drill  the 

hole  B  in  the  handle  so  that  the  metal 
tube  will  have  to  be  forced  into  place. 
Do  not  try  to  make  the  tube  fit  too 
tightly,  as  it  is  liable  to  split  the  han- 
dle when  it  is  driven  into  place.  Next 
make  a  brass  ferrule,  as  shown  in 
Fig.  2,  and  drive  it  on  the  small  end 
of  the  handle  part.  If  this  ferrule  is 
made  from  sheet  brass,  its  ends  should 
be  soldered,  or  preferably  brazed.  You 
may  be  able  to  obtain  a  short  piece  of 
brass  tubing  of  just  the  right  inside 
diameter  and  thickness  to  make  the 
ferrule.  The  two  holes,  C  and  D,  are 
for  screws  that  pass  through  the  holes 
E  and  F,  and  serve  to  hold  the  handle 
and  cap  together.  Two  other  small 
holes,  G  and  H,  Fig.  3,  should  be 
drilled  in  the  end  of  the  handle  part, 
to  be  used  in  mounting  two  small 
binding  posts  that  are  to  serve  as  ter- 
minals for  the  winding  of  the  heating 
coil  and  provide  an  easy  means  of  con- 
necting the  ends  of  the  wires  that  lead 
into  the  end  of  the  handle  to  the  wind- 
ing. The  writer  used  two  pieces  of 
brass  rod,  about  II/2  in.  long,  with  one 
end  threaded,  to  take  the  nuts  from 
the  terminals  of  dry  cells,  and  the 
other  end  sharpened  and  driven  into 
the  holes  G  and  FI  until  about  %  in.  of 


and  should  be  smoothed  down  and 
given  several  coats  of  shellac. 

Next  obtain  a  piece  of  wrought  iron 
and  from  it  turn  a  piece  having  the 
dimensions  given  in  Fig.  4.  The  nar- 
rower opening  in  this  piece  should  be 
of  such  size  that  it  will  fit  very  tightly 
over  the  end  of  the  metal  tube  shown 
in  Fig.  5.  Force  one  end  of  the  tube 
into  the  opening  in  the  wrought-iron 
piece  to  a  distance  of  %  in.  Drill  two 
small  holes,  A  and  B,  Fig.  4,  through 
both  the  wrought-iron  piece  and  the 
tube  and  put  a  rivet  in  each  of  these 
holes.  The  outer  end  of  the  holes 
should  be  countersunk  and  the  rivets 
can  then  be  filed  down  level  with  the 
surface  of  the  wrought-iron  piece.  The 
other  end  of  the  tube  should  be  driven 
into  the  wooden  handle  to  a  distance 
of  2%  in.  Now  drill  the  hole  J,  Fig.  1, 
and  put  a  metal  pin  through  it.  The 
part  of  the  pin  inside  the  tube  should 
be  cut  away  so  as  not  to  obstruct  the 
opening.  Then  drill  a  number  of 
in.  holes  in  the  metal  tube,  as  shown 
in  Fig.  5.  These  holes  are  for  ventilat- 
ing the  iron,  and  will  considerably  de- 
crease the  amount  of  heat  transmitted 
to  the  handle  from  the  heating  ele- 
ment. 

Obtain  a  piece  of  copper  of  such  size 
that  from  it  can  be  cut  a  piece  hav- 
ing the  dimensions  given  in  Fig.  6, 
with  the  core  part  U  in.  in  diam- 
eter. This  piece  is  to  form  the  core 
of  the  heating  coil.  A  hole,  K,  about 
%  in.  in  diameter,  should  be  drilled  in 
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the  large  end  of  this  piece  and 
threaded.  Drill  a  small  hole,  L,  in  the 
other  end  and  thread  it  to  take  a  Vs-in. 
machine  screw. 

Procure  a  piece  of  steel  tubing  3% 
in.  long  and  having  an  inside  diameter 
of  in.  Slip  one  end  of  this  tube 
over  the  piece  shown  in  Fig.  4,  and 
drill  four  small  holes  through  it  and 
the  wrought-iron  piece.  Space  these 
holes  an  equal  distance  apart  around 
the  tube  and  about  in.  from  its 
ends.  All  the  holes  should  be  threaded 
and  small  machine  screws  provided. 
Slip  the  copper  core  into  the  other  end 
of  the  steel  tube  and  drill  four  holes 
in  this  end,  and  thread  them  just-  as 
was  done  at  the  other  end.  The  tube 
should  fit  tightly  on  the  wrought-iron 
and  copper  pieces,  and  the  ends  should 
be  squarely  against  the  shoulders 
when  the  holes  are  drilled.  A  solder- 
ing point  can  now  be  made  as  shown 
in  Fig.  7.  The  threaded  end  M  should 
be  of  such  a  size  that  it  will  fit  snugly 
in  the  opening  K  in  the  piece  shown 
in  Fig.  6.  The  point  can  of  course 
have  any  desired  shape,  depending 
upon  the  work  for  which  the  iron  is 
to  be  used. 

The  point  of  the  iron,  and  the  core 
can  be  made  in  one  piece,  which  under 
ordinary  conditions  will,  perhaps,  give 
the  best  results,  as  the  point  cannot 
come  loose  and  the  heat  can  be  better 
transmitted  to  it  from  the  heating  ele- 
ment. 

The  iron  is  now  complete  with  the 
exception  of  winding  the  coil  and,  if 
desired,  finishing  the  metal  parts  so 
that  they  will  present  a  little  better 
appearance.  Cut  from  some  heavy 
sheet  mica,  about  3^  or  %  iri-  thick, 
a  washer  having  an  outside  diameter 
of  in.  Drill  a  hole  in  the  center 
of  this  washer  so  that  the  small  ma- 
chine screw  that  is  to  fit  into  the  hole 
L,  Fig.  6,  will  just  pass  through  it. 
Drill  four  other  holes.  A,  B,  C  and 
D,  in  the  washer,  as  shown  in  Fig.  8. 
Obtain  a  small  metal  washer  about  % 
in.  in  diameter  with  an  opening  in  it 
of  the  same  diameter  as  the  opening 
in  the  center  of  the  mica  washer.  Now 
fasten  the  mica  washer  to  the  end  of 


the  copper  core  with  the  machine 
screw,  placing  the  small  metal  washer 
between  the  mica  washer  and  the 
head  of  the  screw.    After  the  screw 


F1G.9 

The  Assembled  Parts  Which  Make  Up  the  Complete 
[Electric  Soldering  Iron  Ready  for  the  Current 

has  been  drawn  up  tightly  drill  a  small 
hole  through  the  metal  and  mica 
washers,  near  the  edge,  and  about  % 
in.  into  the  copper  core.  Drive  a  small 
brass  or  copper  pin  into  this  hole  which 
will  serve  to  prevent  the  mica  washer 
from  turning  around.  The  object  of 
preventing  the  mica  washer  from  turn- 
ing around,  is  to  give  a  solid  anchorage 
for  the  terminals  of  the  coil  and  the 
leads  that  are  to  be  carried  back 
through  the  handle.  The  leads  from 
the  coils  to  the  back  end  of  the  handle 
should  be  insulated  with  asbestos  as 
any  other  kind  of  insulation  will  not 
withstand  the  heat.  These  leads 
should  each  be  about  10  in.  in  length. 
Then  obtain  about  401/2  ft.  of  No.  28 
gauge  bare  Superior  resistance  wire. 
This  is  a  special  kind  of  resistance 
wire  which  at  that  gauge  has  a  resist- 
ance of  3.32  ohms  per  foot.  Another 
kind  of  resistance  wire  known  as  *Ta 
la"  has  a  resistance  of  1.89  ohms  per 
foot  for  No.  28.  If  this  kind  of  wire 
be  used,  71  ft.  will  be  required.  The 
coil  is  wound  as  follows :  Pass  the 
end  of  one  of  the  asbestos-insulated 
leads  back  and  forth  through  two  of 
the  small  holes  in  the  mica  washer, 
that  are  near  each  other,  a  number  of 
times,  allowing  about  1  in.  of  free  wire 
to  protrude  through  the  washer  toward 
the  inner  part  of  the  spool.  Attach 
one  end  of  the  resistance  wire  firmly 
to  the  end  of  the  terminal  wire.  Then 
wrap  around  the  copper  core  a  thin 
sheet  of  mica  and  start  winding  the 
resistance  wire  on.  The  spacing  be- 
tween the  adjacent  turns  should  be 
approximately  equal  to  twice  the  diam- 
eter of  the  wire.  Do  not  run  the  wind- 
ing nearer  the  end  of  the  core  than 
1/4  in.  Place  a  thin  sheet  of  mica  be- 
tween each  layer  of  the  winding  and 
continue  the  winding  until  the  required 
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length  of  wire  has  been  used.  The 
outside  end  can  be  terminated  just  as 
the  inner  end,  and  the  winding  is  com- 
plete. Now  place  the  coil  inside  the 
metal  tube,  shoving  the  leads  back 
through  the  handle.  Fasten  the  ends 
of  these  leads  under  the  binding  posts. 
Procure  a  piece  of  lamp  cord  and  an 
attachment  plug.    Attach  the  plug  to 


one  end  of  the  cord  and  pass  the  other 
end  through  the  opening  A  in  the 
handle.  Tie  a  knot  in  the  cord  inside 
the  handle  and  fasten  the  ends  under 
the  binding  posts.  Two  slender 
screws,  at  least  2  in.  in  length,  should 
be  provided  to  fasten  the  handle  and 
cap  together.  The  now  completed  iron 
will  appear  as  shown  in  Fig.  9. 


A  Carpenter's  Vise  Adjuster 

The  accompanying  sketch  of  a  vise 
adjuster  was  redrawn  from  an  illus- 
tration given  by  a  correspondent  of 
the  American 
Carpenter  and 
Builder,  which 
he  claims  to  be 
superior  to  the 
usual  adjust- 
ment bar  of  a 
carpenter's  vise. 
The  vise  will  al- 
ways have  par- 
allel jaws  in  any 
position  and 
there  are  no  pins 
to  set.  The  substitute  bar  is  made  of 
metal,  similar  to  a  pair  of  shears,  the 
upper  ends  having  eyes  to  fasten  them 
permanently  to  the  bench  leg  and  vise 
jaw,  while  the  lower  ends  slide  in 
grooves  as  shown  by  the  dotted  lines. 


A  Homemade  Fuseblock 

In  almost  every  steam  plant  there 
are  a  number  of  discarded  water- 
gauge  glasses  and  in  one  instance  the 
engineer  used  them  to  make  electric 
fuse  holders.    The  sflasses  were  cut 


The  Barrel  of  the  Fuse  Block  Consists  of  a  Water- 
Glass  Gauge  Filled  with  Plaster  over  the  Wire 

into  short  pieces,  A,  and  fastened  to  a 
base,  D,  made  of  fiber,  wood  or  hard 
rubber,  with  a  clip  of  metal,  E.  The 


fuse  wire  F  was  run  through  the  glass 
and  fastened  at  the  ends  with  small 
bolts,  CC.  The  space  B  is  filled  with 
plaster-of-Paris.  When  the  fuse  burns 
out,  it  takes  but  a  few  moments  to  un- 
screw the  clip  and  put  in  another  glass 
tube  inclosing  a  perfect  fuse.  The 
burned-fuse  receptacles  may  be  saved 
and  filled  again. — Contributed  by  Jas. 
E.  Noble,  Toronto,  Ont. 


Wax  Seals  on  Glass 

In  a  wholesale  house  where  I 
worked  we  had  considerable  trouble 
in  making  wax  seals  adhere  to  a  glass 
bottle  as  shown  in  the 
sketch.  The  seals  would 
break  and  come  off  in 
shipping.  After  con- 
siderable experimenting 
we  found  that  by  pasting 
a  circular  piece  of  paper, 
a  little  smaller  than  the 
seal,  on  the  bottle  and 
then  covering  it  with  the 
hot  sealing  wax,  the  seal 
would  stay  permanently. 
— Contributed  by  Fred  Schumacher, 
Brooklyn,  N.  Y. 


Stop  for  a  Typewriter  Ribbon 

Owning  a  typewriter  on  which  the 
reversal  of  the  ribbon  was  not  auto- 
matic, I  was  often  troubled  by  the  rib- 
bon running  off  one  spool  or  the  other 
before  I  noticed  it,  necessitating  a 
tedious  job  of  rethreading  the  ribbon 
through  the  guides  and  running  it 
onto  the  empty  spool. 

This  trouble  was  overcome  by  sim- 
ply putting  a  small  clasp  on  the  rib- 
bon near  the  end  so  that  it  was  im- 
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possible  for  the  ribbon  to  run  off  the 
spool,  as  the  clasp  would  stop  further 
progress  when  it  reached  the  guides. 
It  is  also  quickly  noticed  as  soon  as  it 
approaches  the  guides,  thus  remind- 
ing the  user  to  reverse  the  ribbon. 

Any  small  article  may  be  used,  such 
as  a  brass  paper  clip,  or  any  other  ar- 
ticle that  will  not  interfere  with  the 
winding  of  the  ribbon  on  the  spools, 
but  will  be  easily  seen.  This  simple 
device  will  soon  prove  its  usefulness 
to  any  user  of  a  typewriter  of  this  kind. 
—Contributed  by  T.  L.  Parker,  Wi- 
baux, Mont. 


Repairing  Leak  in  a  High-Pressure 
Tank 

The  inside  of  a  tank,  being  used 
under  city-water  pressure,  was  inac- 
cessible, due  to  the  construction.  A 
hole  developed  in  one  side,  a  little 
larger  than  Ys  in.  and  about  1  in.  from 
the  top.  The  hole  could  not  be  sol- 
dered, and  it  was  finally  repaired  in 
the  following  manner: 

It  was  first  enlarged  so  that  the  head 
of  a  %-in.  stove  bolt  would  easily  slip 
through,  and  a  longitudinal  slot  then 
cut  across  as  shown  at  A,  this  slot 
being  long  enough  to  allow  a  washer 
to  be  slipped  through.  A  piece  of  small 
wire  was  securely  fastened  to  the 
screw  end  of  a  Vg-in.  stove  bolt,  B,  to 
hold  it  while  the  head  of  the  bolt  was 
stuck  into  the  tank,  and  a  washer,  C, 
passed  over  the  wire  and  pushed  in- 
side the  tank  sideways  through  the 
slot.  A  piece  of  thick  rubber  gasket, 
D,  with  a  hole  a  little  smaller  than  the 
body  of  the  bolt,  was  made  into  a 


The  Shape  of  the  Hole  Cut  in  the  Tank  to  Admit  the 
Screw  Head  and  Washer 

washer  large  enough  to  cover  the  slot. 
This  washer  was  secured  in  place  by  a 
large  iron  washer,  E,  which  was  held 
with  the  nut. — Contributed  by  H.  A. 
Sivas,  Columbus,  O. 


Drawing  Water  from  an  Open  Well 

The  illustration  shows  a  good  rig 
for  drawing  water  from  a  well.  While 
the  full  bucket  is  being  raised  the 


Equalizing  the  Rope  and   Counterbalancing  the 
Buckets  to  Make  It  Easy  to  Draw  Water 

empty  one  goes  down.  In  this  manner 
nothing  but  the  water  is  lifted,  as  each 
bucket  counterbalances  the  other.  A 
swivel  should  be  put  in  the  end  of  the 
rope  to  keep  it  from  twisting.  The 
cleat  is  used  to  take  up  or  let  out  the 
rope  as  the  water  rises  or  lowers  in 
the  well. 


Paintbrush  Cleaner 

A  very  handy  device  for  use  in  a 
paint  shop  is  a  brush  cleaner  as  shown 
in  the  sketch.  It 
is  made  of  two 
pieces  of  sheet 
iron  which  are 
attached  to  a  vat 
or  tub.  The 
brush  is  placed 
between  the  up- 
rights and  the 
piece  between 

them  is  pressed  down  on  the  brush  as 
it  is  drawn  through.  It  readily  re- 
moves all  surplus  paint  in  a  brush. 


Softening  Leather  in  Gloves  and  Boots 

The  leather  in  high-top  boots  and 
gauntlet  gloves  may  be  softened  and 
made  waterproof  by  the  use  of  plain 
mutton  tallow.  Apply  hot  and  rub  in 
well  with  the  fingers. 
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Inserting  Manifold  Papers  in  a 
Typewriter 

When  inserting  more  than  one  sheet 
of  paper  in  a  typewriter  for  manifold 
work  it  is  diffi- 
cult to  keep  the 
sheets  together 
and  in  proper  re- 
lation to  each 
other.  If  a  small 
strip  of  paper  is 
folded  V-shaped 
and  placed  over 
the  ends  of  the  paper  sheets  and  then 
inserted  in  the  machine,  it  will  keep 
them  in  their  proper  places. 


Soft  Faces  for  Hammers 

A  soft-metal  hammer  is  sometimes 
useful,  but  the  kind  of  work  for 
which  it  is  required  hardly  warrants 
the  expense  of  buying  a  copper  ham- 
mer, says  the  Model  Engineer,  Lon- 


The  Soft  Face  is  Easily  Attached 
and  Detached  from  the  Ham- 
mer 


don.  The  substitute  shown  in  the 
sketch  is  a  copper  or  soft-brass  cast- 
ing fitted  on  the  face  of  the  hammer 
and  fastened  with  three  screws.  The 
pattern  for  the  casting  can  be  turned 
hollow,  no  core  being  necessary.  If  a 
lead  cap  is  required,  it  should  be  cast 
thicker  on  the  end. 


Removing  a  Broken  Pin 

When  overhauling  the  transmission 
of  an  automobile  it  was  found  that  the 
thrust  button  in  the  end  of  the  drive 
shaft  was  broken 
off  flush  with 
the  end  of  the 
shaft.  As  the 
button  is  hardened,  it  was  out  of  the 
question  to  drill  it  out  without  anneal- 
ing. No  fire  was  handy,  and  even  if 
there  had  been,  the  heat  would  destroy 


the  finish  on  the  bearing.  It  was  de- 
cided to  remove  the  button  as  follows: 
A  hole  was  drilled  into  the  shaft  at 
the  end  of  the  button  shank.  The 
small  space  back  of  this  was  filled  with 
gunpowder  which  was  fired,  success- 
fully removing  the  broken  button  end. 
— Contributed  by  Frank  C.  Schmidt, 
Dayton,  O. 


To  Prevent  a  T-Square  from 
Soiling  Drawing 

When  working  over  a  drawing  for 
several  days,  the  instruments  soon  soil 
the  drawing  and  it  becomes  difficult 
to  read  the  di- 
mensions. The  T- 
square  is  one  of 
the  instruments 
that  causes  the 
most  of  this  kind 
of  trouble.  But 
if  thumb  tacks 
are  inserted  in  the  blade  of  the  T- 
square,  as  shown  in  the  sketch,  the 
heads  of  the  tacks  will  raise  the  blade 
slightly  from  the  surface  of  the  paper 
or  tracing,  and  no  soiling  of  the  draw- 
ing will  result. — Contributed  by  H.  L. 
Front,  Cleveland,  O. 


A  Movable  Droplight 

A  very  handy  way  to  support  an 
electric  droplight,  for  the  workbench 
or  in  front  of  shelving  in  a  store,  is  to 
attach  the  cord  to  a  porcelain  insulator 
which  is  slipped  on  a  wire  stretched 
in  the  place  desired.   The  insulator  can 


—  jii- 

1 

The  Cord  of  the  Droplight  is   Attached  to   a  Sliding 
Porcelain  Insulator 

be  slid  along  the  wire  to  any  point 
where  the  light  is  wanted. — Contrib- 
uted by  M.  E.  Duggan,  Kenosha,  Wis. 
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A  Cost  System  for  Small  Shops 


The  card  system 
shown  in  the  illustra- 
tions is  for  a  small 
machine  shop,  but  with 
slight  changes  it  could 
be  used  for  factories  as 
well.  There  is  a  great 
deal  of  waste  caused  by 
failure  to  carefully  ac- 
count for  every  item  of 
labor  and  material,  and 
frequently  business 
failure  is  the  result. 

In  a  small  shop^  the 
cost  of  putting  in  and 
maintaining  a  complete 
card  system  is  prohibi- 
tive, yet  some  method 
of  accounting  is  neces- 
sary. The  system  here 
illustrated  was  made 
up  for  this  purpose, 
and  from  years  of  ex- 
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All  Time  and  Material  are  Posted  on  the  Cost  Ticket  Which  Compiles  All  Items  on  One  Job 
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perience  in  the  jobbing  business,  has 
been  found  not  to  interfere  in  the  least 
with  the  use  of  a  time-recording  clock 


MATERIAL  PERPETUAL  INVOICE 
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Items  of  Stock  Coming   In  or  Going  Out  are  Entered  on  Cards  Which 
Thus  Form  a  Perpetual  Invoice 


All  Tools  are  Charged  to  a  Workman  When  He  First 
Commences  Work,  and  They  must  be  Accounted  for 
When  He  Leaves  the  Company's  Employ 

from  which  to  make  up  the  pay  roll. 
In  connection  with  these  cards  a 
record  book  should  be  kept,  stating 
when  a  job  was  taken 
in  and  when  it  is  to  be 
delivered,  together  with 
all  other  details  con- 
nected with  it,  for  fu- 
ture reference. 

The  daily  time  card 
is  kept  by  the  employe 
as  the  work  proceeds, 
and  is  turned  in  to  the 
foreman  at  the  end  of 
the  day.  After  being 
checked  up  by  the  fore- 
man, the  card  is  turned 
in  to  the  office  to  be 
posted  on  the  cost  tick- 
et. The  card  has  a 
place  for  the  work- 
man's name  and  num- 
ber, the  date,  job  num- 
ber, kind  of  work,  etc. 
If  the  job  is  finished, 
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commenced  or  held 
over,  a  check  mark  is 
placed  under  the  re- 
spective headings. 

Time  and  material 
are  posted  from  the 
daily  time  card  to  the 
cost  ticket,  after  which 
the  percentage  of  over- 
head and  running  ex- 
pense is  added.  The 
sum  of  these  figures 
shows  the  total  cost  of 
the  job.  If  a  piece  of 
work  is  done  for  the 
shop,  it  is  accounted 
for  on  the  daily  time 
card  and  sent  through 
the  regular  routine 
just  as  if  it  were  for  a 
customer. 

A  monthly  overhead 
report  or  factory-ex- 
pense card  collects  all  charges  of  labor, 
material,  expense  and  permanent  equip- 
ment of  any  kind  that  cannot  be 
charged  to  customers'  work. 

Another  card  is  kept  for  each  work- 
man, showing  the  tools  given  him  on 
entering  service,  and  he  must  account 
for  the  same  kind  and  number  on  leav- 
ing the  factory.  The  workman  receipts 
for  the  tools  on  the  card,  and  it  is  filed 
away.  Tools  worn  out  and  discarded 
in  service  are  replaced  without  charge 
to  the  workman,  but  if  lost  or  de- 
stroyed by  carelessness,  the  workman 
must  pay  the  actual  cost  of  the  tool. 
When  he  leaves  the  employ,  the  card  is 
checked  up  before  he  is  finally  paid  off. 

Material  perpetual  invoice  or  stock 


WORKMAN'S  ORDER 


Date 


iNSTRUCT<ONS 


Foreman    (  / 


Instruction  Card  Giving  Details  on  a  Job;  Made  Out  by  the  Foreman 


cards  are  kept.  These  cards  should  be 
arranged  in  a  box  with  a  bottom  suf- 
ficiently inclined  to  allow  the  kind  of 
material  written  on  the  top  to  be  ex- 
posed to  view,  for  convenience  in  lo- 
cating the  desired  card.  This  card 
serves  as  a  double  check  on  material 
going  out  and  also  as  a  perpetual  stock 
invoice.  The  space  at  the  top  is  for 
the  kind  of  material  with  cost,  and  the 
columns  show  how  much  is  taken  out, 
as  well  as  how  much  was  received, 
where  it  was  received  from,  and  when. 

An  order  card  is  issued  to  the  work- 
man to  instruct  him  on  a  job.  The 
foreman  makes  out  this  card,  and  the 
workman  follows  the  instructions  and 
uses  it  in  making  up  his  time  card. 


Reviving  Old  Printing-Press  Rollers 


Printers  of  the  days  when  each  office 
made  its  own  rollers  probably  know 
of  it,  but  of  the  present  generation  who 
buy  their  rollers  ready-made  only  few 
may  be  aware  that  washing  the  rollers 
carefully  and  then  covering  them  with 
thin  molasses  will  materially  soften 
and  freshen  them.  I  was  once  member 
of  an  office  force  who  had  difficulty  in 
convincing  the  proprietor  that  too  old 


rollers  caused  the  poor  print  on  the 
paper.  After  the  new  rollers  were 
finally  ordered,  we  washed  the  old  roll- 
ers and  covered  them  with  molasses, 
which  was  left  on  for  a  day  or  so. 
When  put  into  commission  again  that 
week,  the  result  was  nearly  equivalent 
to  that  obtained  with  new  rollers,  and 
they  remained  in  good  condition  until 
the  new  rollers  were  received  and  suffi- 
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ciently  seasoned  to  be  pla^ced  on  the 
press. 

The  job  man  who  feels  hurt  because 
the  ''boss"  won't  provide  him  with  new 
rollers  to  enable  him  to  produce  good 
work,  can,  with  a  couple  of  cents'  worth 
of  molasses  and  a  few  minutes'  time  at 
night,  provide  himself  with  pretty  good 
rollers  for  the  next  morning.  In  the 
old  days  rollers  were  made  principally 
of  molasses  and  glue,  and  molasses  or 
some  equivalent  doubtless  forms  one 
of  the  main  ingredients  in  their  con- 
struction today. — Contributed  by  C.  W. 
Goddard,  Muskegon,  Mich. 


A  Lathe  Dog  that  Clamps  on  the 
Work 


The  accompanying  illustration  shows 
a    safety  lathe  dog    with    no  pro- 


The  Form  of  the  Dog  is  Circular  with  no  Projections 
to  Catch  in  the  Clothing 


truding  screw  to  catch  the  clothing  or 
to  mar  the  work  being  turned. 

The  pieces  A  and  B  are  jointed  at 
C  and  are  held  together  with  a  stud, 
D.  The  locknut  E  keeps  the  stud 
tightly   in   place.    The   body  of  the 


screw  F  is  made  square  at  G  so  it  may 
be  turned  with  a  wrench.  This  screw 
is  used  to  clamp  the  dog  onto  the 
work. — Contributed  by  F.  G.  Marbach, 
Cleveland,  O. 


Temporary  Repairs  on  Gasket  Blow- 
out on  Engine  Cylinder 

A  part  of  a  gasket  was  blown  out 
of  the  joint  on  the  cylinder  head  of 
an  engine  driving  a  dynamo  for  elec- 
tric lighting.  The  engine  could  not 
be  stopped  for  repairs,  so  a  temporary 
repair  was  made  as  follows:  A  piece 
of  cloth  was  folded  to  form  three  lay- 
ers and  placed  over  the  leak.  A  piece 
of  large  copper  wire  was  wound 
around  the  cylinder  and  cloth  several 
times  just  over  the  leak,  and  the  ends 
were  twisted  up  tightly  with  a  pair 
of  pliers.  This  stopped  the  leak  so 
that  the  engine  was  run  seven  hours 
until  it  could  be  stopped  for  perma- 
nent repairs. — Contributed  by  Jona- 
than W.  Reynolds,  Philadelphia,  Pa. 


Eyelets  for  Belts 

If  eyelets,  such  as  used  in  shoes,  are 
put  into  the  lace  holes  of  a  belt,  the 
belt  will  last  much  longer.  The  eye- 
lets, which  may  be  taken  from  old 
shoes,  will  prevent  the  lace  from  tear- 
ing out.  I  have  used  this  method  on 
several  kinds  of  belts,  always  with  en- 
tire satisfaction. — Contributed  by  Irl 
R.  Hicks. 


A    Shock-Absorbing  Doubletree 


When  a  team  is  pulling  a  heavy  load 
over  a  rough  road  or  pavement,  it  is 


An  Old  Buggy  Spring  is  Fastened  to  the  Center  of  the  Doubletree  So  That 
Ends  will  Engage  the  Arms  to  Which  the  Singletrees  are  Fastened 


tigue.  The  sketch  shows  how  to  make 
a  doubletree  that  will  absorb  all 
shocks  and  sudden 
jerks  and  prevent 
sore  shoulders. 

The  spring  may  be 
one  taken  from  an  old 
buggy.  All  teamsters 


subject  to  repeated  and  sudden  shocks 
which    cause    much    unnecessary  fa- 


that  care  for  their 
horses  and  want  them 
to  stand  up  to  heavy  work  without 
constantly    having    sore  shoulders, 
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should  make  and  use  a  doubletree  like 
the  one  shown  in  the  sketch. 


Wood-Turning  Chisel 

The  sloping  edge  of  a  wood-turning 
chisel  must  be  held  at  a  very  slight 
angle  so  that  the  chips  may  be  cut 
away  without  tearing  from  the  work. 
It  is  quite  tiresome  to  hold  a  chisel  in 
this  position  when  working  on  a  large 
piece.  I  overcome  this  fatigue  by 
soldering  a  wire  of  the  proper  size  to 
the  under  side  and  in  the  center  of  the 
chisel  blade.  This  will  give  the  right 
angle  to  the  chisel  edge,  no  matter 
which  way  it  is  cutting.  The  angle 
of  tilt  should  be  7  deg.,  and  the  slope 
of  the  cutting  edge  ground  to  a  3-deg. 
angle.    The  angle  gives  the  chisel  a 


(     Angle  of  the  Cutting  Edge  and  the  Position 
of  the  Chisel  When  in  Use 

shearing  action,  and  the  corners  will 
not  dig  into  the  grain  of  the  wood. — 
Contributed  by  C.  M.  Graham,  Water- 
loo, la. 


Raising  Trestles  Quickly 

In  a  case  where  several  pile  bridges 
had  to  be  raised  from  8  in.  to  28  in. 
quickly  in  order  not  to  interrupt  the 
traffic,  the  following  method  was  used 
by  a  corr.espondent  of  the  Railway  Age 
Gazette. 

Second-hand  8  by  16-in.  timbers  were 
placed  longitudinally  on  the  pile,  brac- 
ing the  entire  length  of  the  bridge,  as 
shown  in  the  sketch.  Ties,  8  by  8  in. 
by  12  ft.  long,  were  placed  on  these 
stringers,  and  jacks  set  on  them,  while 
8  by  8-in.  by  10-ft.  ties  were  laid  on  the 
head  of  the  jacks,  under  the  track 
stringers,  of  which  there  were  three 
under  each  rail.  The  longest  bridge 
raised  was  a  19-span  structure,  243  ft. 


long,  with  an  average  height  of  16  ft. 
This  entire  bridge  was  raised  with 
eight  jacks,  and  a  safe  run  ofif  made  in 


The  Timbers  on  the  Trestles  to  Support  the  Jacks  for 
Raising  the  Tracks 

10  hours.  Dowels  and  lining  bolts  were 
put  in  place  and  all  material  picked 
up  within  this  time.  It  required  one 
day  to  place  8  by  16-in.  timbers  the 
entire  length  of  the  bridge. 

Repairing  a  Broken  Back  Gear  on  a 
Lathe 

The  quill  pinion  B  on  the  back  gear 
of  a  foot-power  lathe  had  several  teeth 
broken  out  of  it,  and,  owing  to  the 
lightness  of  the  gear,  it  was  not  advis- 
able to  make  repairs  with  pin  teeth. 
The  entire  back  gear  quill  with  the 
two  gears,  A  and  B,  was  in  one  piece, 
and  the  owner  thought  he  would  have 
to  buy  a  new  one,  until  he  hit  upon 
the  idea  of  shrinking  on  a  piece  of  steel. 
This  was  done,  the  piece  being  first  cut 
with  the  same  number  of  teeth.  The 
stem  of  the  quill  was  turned  down  and 
the  rim  with  the  teeth  shrunk  on,  and 
the  part  was  as  good  as  new.  The 


A 

Form  of  the  Back  Gear  of  a  Lathe  Which  was 
Repaired 

dotted  lines  in  the  sketch  indicate  the 
bore  of  the  quill  and  the  end  turned  to 
receive  the  new  gear. — Contributed  by 
Donald  A.  Hampson,  Middleton,  N.  Y. 
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Oil-Cup  Vent  Guard 

The  ordinary  glass  sight-feed  oil 
cup  has  a  slide  on  toj)  to  permit  filling, 
and  the  slide  has  a  hole  for  a  vent, 
says  Power.  To 
prevent  dirt  and 
grit  working  in 
through  the  vent 
hole,  bend  a 
piece  of  small 
copper  tubing, 
having  a  iV-in. 
hole,  into  a  U- 
shape  and  solder 
it  to  the  slide,  with  the  hole  in  the 
tube  over  the  vent  in  the  slide.  This 
will  give  the  necessary  vent  and  the 
dirt  and  grit  falling  on  the  cup  can  be 
wiped  off — not  in. 


How  to  Lap  a  Micrometer 

When  the  measuring  surfaces  of  a 
micrometer  become  worn  so  that  they 
do  not  measure  accurately,  the  mi- 
crometer must  be  thoroughly  washed 
in  gasoline,  then  adjusted  so  that  it 
will  measure  one-half  thousandth  of 
an  inch  over  size,  and  a  collar  fitted 
to  lap  the  end  of  the  spindle  true.  The 
collar  is  turned  up  as  shown  at  A, 
hardened,  and  the  hole  lapped  so  that 
it  will  be  a  snug  fit  on  the  upper 
spindle.  Place  the  collar  on  a  mandrel 
or  plug  and  grind  the  bottom  face. 
After  this  is  done,  put  the  collar  on 


The  Shape  of  the  Collar  and  Manner  of  Using 
It  in  Lapping  a  Micrometer 

the  upper  spindle  and  procure  a  flat 
piece  of  cast  iron  with  the  upper  and 
lower  sides  absolutely  parallel.  Use 
the  cast-iron  block  for  lapping.  Lap 
with  flour  of  emery  and  oil  until  the 


micrometer  measures  accurately.  The 
little  collar  serves  to  hold  the  microm- 
eter in  the  right  position  while  lapping. 
— Contributed  by  Chas.  Homewood, 
Waterloo,  la. 


Latch  for  Heavy  Double  Gates 

The  sketch  illustrates  a  very  sub- 
stantial and  easy  method  of  keeping 
heavy  swinging  gates  closed.  The  de- 
vice consists  of  a  heavy  door  bolt,  for 
sale  at  almost  any  hardware  store, 
which  is  fastened  to  the  gate  and  con- 
nected to  a  lifting  rod  as  shown.  The 
lifting  rod  is  of  iron  about  %  in.  in 
diameter,  which  is  securely  fastened  to 
the  bolt  and  extended  up  to  the  top 


Latch,  Bolt  Plate,  and  Lifting  Rod  as  They  are 
Attached  to  the  Gate 

of  the  gate.  This  rod  is  held  in  place 
v/ith  screweyes.  An  iron  plate,  about 
A  or  1/4  in.  thick,  having  a  hole  in  it 
a  little  larger  than  the  bolt  and  so  ad- 
justed that  the  bolt  will  fit  into  it  when 
the  rod  is  pushed  down,  is  firmly 
screwed  to  the  middle  post  of  the  gate 
as  shown. — Contributed  by  Otto  Kling, 
Ada,  O. 


Repairing  Old  Anvils 

Heat  the  anvil  sufficiently  to  draw 
the  temper  and  let  it  cool  slowly  as 
when  annealing  steel.  Plane  or  mill 
the  surface  and  polish  it  smooth.  Heat 
the  anvil  and  caseharden.  An  old 
anvil  can  be  made  as  good  as  new  in 
this  manner. 
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Tile  Sewer  Construction 

By  GEO.  M.  PETERSEN 
Part  II 


Shoring  and  Bracing 

When  excavating  in  unstable  ground 
or  where  there  are  heavy  surface  loads, 
which  are  likely  to  cause  the  sides  of 
the  trench  to  cave  in,  the  sides  are 
braced  at  5  and  10-ft.  intervals,  as 
shown  in  Fig.  8.  The  most  common 
method  of  bracing  by  using  jackscrews 
and  pieces  of  pipe  for  spreaders  is 
shown  at  A,  while  at  B  is  shown  a 
common  makeshift  for  the  jack — a 
piece  of  2  by  4-in.  material,  driven  in 
tightly.  The  usual  position  of  the  up- 
rights is  shown  in  C,  while  D  illus- 
trates a  diagonal  method  which  is  very 
satisfactory  if  continuous  bracing  is 
necessary  for  any  great  distance,  as  in 
heavy  clay. 

On  excavations  in  sandy  or  loam 
soil  it  is  sometimes  necessary  to  build 
a  box  around  the  trench.  This  is 
called  "shoring"  and  consists  of  a 
number  of  2  by  4-in.  pieces,  about  5  ft. 
long,  which  are  made  up  into  a  frame- 
work to  hold  the  retaining  boards.  The 
trench  must  be  wide  enough  at  the 
start  so  that  these  pieces  may  be  placed 
and  driven  down  as  the  excavation 
progresses.  Figure  9  shows  this  con- 
struction clearly.    The  pieces  SS  are 


Laying  the  Tile 

Begin  at  the  trunk  or  branch  sewer. 
Break  into  the  manhole  and  cement 
a  piece  of  sewer  tile  into  the  opening, 
the  bell  of  the  pipe  being  laid  uphill 


The  Shoring  as  It  is  Placed  on  One  Side  of  a  Trench 
in  Sandy  or  Loam  Soil 

and  to  grade,  as  shown  in  Fig.  10. 
Oakum  and  cement  are  then  placed 
on  the  invert,  or  bottom,  of  the  bell 
and  another  tile  placed  in  it.  Oakum 
is  then  packed  in  all  around  the  joint 
and  mortared  up  with  a  cement  mortar. 
The  tile  is  lowered  into  the  trench 
with  the  aid  of  a  tile  hook,  illus- 
trated in  Fig.  11.  The  size  of  this 
hook  naturally  varies  with  the  size  of 


B  FiG.8 

Two  Methods  of  Bracing,  and  the  Usual  Positions  of  the  Uprights  in  Holding  the  Shoring  Boards  Against 

the  Trench  Sides  to  Prevent  Curving 

not  nailed  to  the  boards,  but  are  held  the  tile  with  which  it  is  used.  The 

in  place  by  jackscrews  or  wedged  in  smaller  sizes  of  tile,  up  to  2-1  in.,  can 

as  shown  in  Fig.  8,  at  A  and  B,  so  be  lowered  by  hand,  but  if  there  are  a 

that  the  boards  can  be  moved.  great  quantity  of  24-in.  tile,  or  larger, 
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it  would  be  cheaper  in  many  instances 
to  construct  a  tripod,  as  shown  in 
Fig.  12,  and  lower  the  tile  with  the 
aid  of  a  tackle.  On  very  large  jobs, 
this  tripod  can  be  mounted  on  wheels 
and  pushed  along  by  hand  on  boards 
or  light  rails.  Specifications  for  sewers 
in  large  cities  in- 
variably call  for  a 
covering  of  6  in.  of 
clean,  fine  sand, 
thoroughly  tamped 
around  the  tile.  The 
sand  acts  as  a  cush- 
ion between  the  tile 


The  Tile  is  Laid  with  the  Bell  End  Uphill,  Commencing 
the  Work  at  the  Trunk  or  Branch  Sewer 

and  the  hard  earth  to  prevent  the 
vibration  of  heavy  traffic  from  reach- 
ing the  tile. 

When  a  manhole  stake  is  reached,  a 
break  is  left  in  the  tile  run  for  5  ft.  ex- 
cept at  corners,  where  4^/2  ft.  on  the 
short  side  will  be  sufficient.  When 
starting  a  new  section,  the  first  piece 
of  tile  is  leveled  at  both  ends  with  the 
aid  of  the  sight  rod,  the  crosspiece  of 
which  is  sighted  in  between  the 
rangers  on  either  side.  After  the  start 
is  once  made,  the  bell  end  of  the  tile 
is  the  only  part  that  is  leveled,  as  the 
opposite  end  must  be  right  in  the  bell 
which  was  previously  leveled. 

When  laying  tile  on  branch  sewers, 
house  connections  are  placed  for  each 
lot.  It  is  the  duty  of  the  inspector  to 
locate  these  connections  for  the  fore- 
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Each  Tile  is  Lowered  into  the  Sewer  with  the  Aid 
of  a  Tile  Hook 

man  and  also  to  keep  a  record  of  the 
exact  location  of  each  connection.  The 
inspector  must  also  check  the  rangers 
and  oversee  the  work  in  general.  The 


house  connections  are  ordinary  pipe 
with,  usually,  a  6-in.  branch,  as  shown 
in  Fig.  13.  They  are  laid  with  the 
branch  facing  up  grade  and  on  the  side 
of  the  trench  from  where  it  is  to  be 
connected.  Connections  should  be  so 
laid  out  that  when  the  house  connec- 
tion is  laid,  it  will  meet  the  sewer  con- 
nection with  a  long  swing,  as  a  sharp 
turn  is  liable  to  become  clogged. 
When  the  size  of  the  tile  is  changed, 
and  this  is  done  very  often  in  branch 
sewers,  the  change  is  made  at  the 
manhole. 

Manholes 

Manholes  are  also  used  in  turning 
corners  and  are  located  from  150  to 
200  ft.  apart  on  the  straightway  run. 
The  manholes  are  necessary  at  these 
points  as  they  aflford  the  only  way  of 
cleaning  out  the  sewer  if  it  should  be- 
come clogged  with  dirt  and  refuse. 
The  sewer  manholes  are  constructed 


Fig.  1 2 


Large  Tile,  24-In.  or  More,  may  be  Lowered  with  a 
Tripod  Set  over  the  Trench 

of  brick,  as  shown  in  Fig.  14,  but,  of 
course,  the  dimensions  will  vary 
slightly  to  meet  dii¥erent  conditions. 
The  invert  is  constructed  to  fit  the 
tile  which  comes  into  it.  If  the  incom- 
ing tile  is  12  in.  and  the  outgoing  15 
in.,  the  manhole  invert  will  be  shaped 
to  accommodate  both  tiles.  This  in- 
vert should  be  constructed  of  two 
courses  of  brick,  but  it  is  seldom  that 
more  than  one  course  is  used.  The 
branch  walls  are  of  stone,  and  usually 
old  curbstone  is  used  for  making  them. 
On  a  sewer  with  cuts  varying  from  7 
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to  10  ft.,  the  manholes  will  require 
from  800  to  1,100  bricks  each,  and  a 
first-class  manhole  builder  with  three 
or  four  laborers  should  easily  build 
two  or  three  a  day. 

Back  Filling 

The  proper  back  filling  of  the  trench 
is  by  far  more  difficult  than  the  ex- 
cavation. This  is  on  account  of  the 
depth  of  trench,  which  is  seldom  less 
than  7  or  8  ft.  When  running  water  is 
at  hand  the  work  is  greatly  simplified, 
as  the  trench  can  be  ''puddled."  The 
operation  consists  of  back  filling  about 
2  ft.  of  earth  and  then  flooding  the 
trench  until  there  is  about  6  in.  of 
water  on  top.  Throw  in  more  dirt, 
pour  in  more  water,  and  so  on  until 
the  trench  is  filled  completely.  The 
earth  should  then  be  piled  up  on  top 
of  the  trench  before  leaving  the  work. 


1  ft.  in  width.  This  will  fill  up  any 
settling  .that  may  take  place. 


2  COURSES  BRld< 
ON  INVERT 


N  =  DEPTH  OF  TILE 


Fig.  14 


DOWN  GRADE 

1  y^,<^^-. 

MAIN  SEWER 
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Tile  for  a  House  Connection  as  It  is  Laid  to 
Enter  a  Main  Sewer 

If  this  work  is  properly  done  the  earth 
should  be  piled  1  in.  in  height  for  each 


Detail  of  a  Manhole;  Dimensions  Vary  Slightly 
to  Meet  Different  Conditions 

If  no  water  is  at  hand,  the  earth 
must  be  tamped  in  with  a  tamper. 
The  tampers  should  be  the  kind  used 
as  paving  pounders.  Earth  is  thrown 
into  the  trench  from  1  to  2  ft.  deep 
and  then  it  is  well  tamped  with  the 
heavy  pounders.  When  a  trench  is 
back  filled  in  this  manner,  all  the  re- 
maining dirt  from  the  excavation 
should  be  piled  on  top,  no  matter  how 
well  tamped,  as  it  will  sink  and  settle 
a  great  deal  more  than  if  it  had  been 
"puddled." 


To  Remedy  Flickering  Lights  on  a 
Gas-Engine-Driven  Dynamo 

A  500-watt,  110-volt  dynamo,  driven 
by  a  hit-and-miss  gasoline  engine,  gave 
trouble  by  the  lights  flickering.  A 
balance  wheel  attached  to  the  dynamo 
did  not  reduce  the  flickering.  The 
dynamo  was  driven  by  an  endless  belt, 
with  the  grain  or  rough  side  to  the  pul- 
ley face.  The  trouble  was  remedied 
by  turning  the  belt  over  so  that  the 
smooth  side  ran  on  the  pulley.  This 
arrangement  allowed  the  belt  to  slip  a 
little  at  each  impulse  of  the  engine, 
which  caused  the  dynamo  to  run  with- 
out a  hitch  and  consequently  the  lights 
to  burn  evenly. — Contributed  by  R.  A. 
Frear,  Ithaca,  N.  Y. 


To  Mark  the  Through- Way  of  a 
Cotter 

While  lying  on  my  back  under  an 
automobile  I  found  it  very  difficult  to 
locate    the    cotter    holes.     This  was 


'III/ 

1 

CHISEL  MARK 


The  Chisel  Cut  on  the  End  of  the  Bolt  Shows  the 
Direction  of  the  Hole 

easily  overcome  by  cutting  a  small 
mark  with  a  chisel  edge  across  the 
bolt  end  in  the  same  direction  as  the 
hole  in  the  bolt.  A  hole  thus  marked 
can  be  easilv  located. — Contributed  by 
Chester  L.  Cobb,  Portland,  Me. 
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A  Lathe-Tool  Gauge 

The  gauge  is  made  of  A-i".  sheet 
metal  in  the  shape  shown  in  the 
sketch.    It  is  used  to  set  lathe  tools 


The  Gauge  is  Used  on  Top  of  the  Tool-Post  Slide,  to 
Set  the  Lathe  Tool 

centrally.  Make  the  distance  A  equal 
to  the  distance  from  the  lathe  center  to 
the  top  of  the  tool-post  slide. — Con- 
tributed by  Chas.  Hattenberger,  Buf- 
falo, N.  Y. 


Reservoir  Pen  for  Drawing  Ink 

The  reservoir  pen  shown  in  the 
sketch  has  the  advantage  of  being 
equally  useful  for  writing  or  India-ink 
work,  says  a  correspondent  of  American 


3 


The  Flow  of  Ink  can  be  Regulated  by  Sliding  the 
Wire  on  the  Pen 

Machinist.  It  is  made  of  a  coil  of  fine 
music  wire,  silver  plated  for  writing 
ink,  and  attached  to  the  penholder  with 
a  spring  clamp.  A  silvered  banjo  string 
will  do  very  well.  The  flow  of  ink  to 
the  point  can  be  regulated  by  sliding 
the  coil  up  or  down  on  the  pen  point. 


A  Water  Ejector 

The  device  shown  in  the  accompany- 
ing ^sketch  is  an  effective  means  for 
emptying  flooded  cellars,  trenches,  etc. 


Cross  Section  of  the  Ejector  Which  is  Made  Entirely 
of  Pipe  and  Fittings 

City-water  pressure  is  the  force  used. 
As  may  be  seen,  it  is  made  of  a  few 
pipe  fittings,  the  body  being  of  V/^-in. 


pipe  with  a  I14  to  %-in.  reducer  at 
one  end  and  I14  to  %-in.  reducer  at 
the  other.  The  pipe  is  perforated  by 
a  number  of  %-in.  holes.  The  pipe 
A,  for  connection  to  the  water  pres- 
sure, is  %  in.  and  fitted  with  a  %-in. 
plug,  C,  having  a  %-in.  hole  drilled 
through  its  center.  The  delivery  pipe 
B  has  a  long  thread  for  adjustment  to 
obtain  the  proper  gap  between  the 
jet  and  delivery.  When  using  the 
ejector  it  must  be  entirely  submerged 
in  the  water  it  is  to  remove. — Contrib- 
uted by  J.  J.  O'Brien,  Buffalo,  N.  Y. 


Lead-Pencil  Holder 

A  draftsman  or  illustrator  constantly 
realizes  the  need  of  some  device  en- 
abling him  to  use  all  of  the  drawing 
pencil.  No  drawing  pencil  less  than  4 
in.  in  length  should  be  used  and,  con- 
sidering their  cost,  it  is  rather  expen- 
sive to  waste  the  6  or  7  cents'  worth  of 
the  pencil  which  is  practically  useless 
without  a  holder  of  some  kind. 

The  only  thing  I  could  find  on  the 
market  for  holding  a  stub  of  a  pencil 
was  a  combination  wood  and  metal 
device,  rather  cumbersome  for  draw- 
ing, and  intended  only  for  short  pieces 
of  pencil.  The  holder  shown  in  the  ac- 
companying illustration  takes  a  whole 
pencil  and  this  can  be  used  up  to  the 
last  bit,  when  a  new  one  may  be 
inserted. 

The  holder  is  made  of  a  hollow  tube 
having  the  ends  split  to  receive  the 
pencil  and  eraser,  which  are  firmly 
clamped  in  the  holder  by  the  pressure 


A  Hollow  Tube  Receives  the  Whole  Pencil,  Which 
can  be  Used  Up  to  the  Last  Bit 

from  movable  tightening  bands. — Con- 
tributed by  T.  H.  Lynn,  Washing- 
ton, D.  C. 


CAfter  cleaning  furniture,  the  greasy 
appearance  may  be  removed  by  adding 
some  good,  sharp  vinegar  to  the  furni- 
ture polish.  Vinegar,  which  is  noth- 
ing else  than  diluted  acetic  acid,  is  one 
of  the  best  cleansers  of  dirty  furniture. 
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A  Playground  Ferris  Wheel 


The  whole  wheel  is  carried  on  two 
uprights,  each  3  by  4  in.,  by  10  ft.  long. 
In  the  upper  ends  of  these  pieces.  A, 
a  half  circle  is  cut  out  to  receive  the 
main  shaft  B.  The  end  of  the  up- 
rights are  sunk  3  ft.  into  the  earth  and 
about  4  ft.  apart,  then  braced  as  shown. 
They  are  further  braced  by  wires  at- 
tached to  rings  which  are  secured  with 
staples  near  the  top.  The  bearings 
should  each  have  a  cap  to  keep  the 


each  pair  of  pieces  is  crossed  they  will 
fit  together  with  the  surfaces  smooth, 
as  shown  at  D.  A  square  hole  is  cut 
through  the  pieces  as  shown  to  fit  on 
the  square  part  of  the  main  axle. 
While  it  is  not  shown  in  the  illustra- 
tion, it  is  best  to  strengthen  this  joint 
with  another  piece  of  wood,  cut  to  fit 
on  the  axle  and  securely  attached  to 
the  spokes. 

The  cars  or  carriers  are  made  of  two 


Detail  of  the  Uprights,  Axle  and  Spokes,  and  the  End  and  Side  Elevations  of  the  Completed  Wheel. 

Showing  Braces  and  Cars  Attached 


shaft  in  place.  These  can  be  made  of 
blocks  of  wood  with  a  semicircle  cut 
out,  the  blocks  being  nailed  over  the 
shaft,  while  it  is  in  place,  the  nails 
entering  the  ends  of  the  uprights. 

The  main  shaft  C  is  made  of  a  2i/^-in. 
square  piece  of  good  material,  4  ft. 
long.  The  ends  are  made  round  to 
serve  as  bearings,  and  the  square  part 
is  fitted  with  the  spokes  or  car  car- 
riers. These  consist  of  4  pieces,  each 
1  in.  thick,  4  in.  wide  and  13  ft.  long. 
In  the  center  of  each  piece  cut  a  notch 
one-half  the  thickness  so  that  when 


sugar  barrels  cut  in  half.  The  hoops 
are  then  securely  nailed,  both  inside 
and  outside ;  a  block  of  wood,  E,  se- 
curely attached  to  the  half  barrel  on 
the  outside,  and  another  block  on  the 
inside  opposite  the  outside  block. 
Holes  are  bored  2%  ft.  from  the  ends 
of  the  spokes  and  a  bolt  run  through 
them  and  through  the  blocks  on  the 
edges  of  the  half  barrels.  The  extend- 
ing ends  of  the  spokes  are  used  to  pro- 
pel the  wheel.  Four  children  can  ride 
in  the  wheel  at  one  time. — Contributed 
by  Maurice  Baudier,  New  Orleans,  La. 
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How  to  Make  an  Electric  Fishing 
Signal 


A  unique  electric  fishing  signal, 
which  may  be  rigged  up  on  a  wharf 
or  pier,  and  the  electric  circuit  so  ar- 


Construction  of  the  Parts  to  Make  the  Contact  Points 
and  the  Electric  Connections 


ranged  as  to  operate  an  electric  bell 
or  buzzer,  located  in  the  fisherman's 
cottage,  or  any  other  convenient  place, 
may  be  constructed  as  follows :  Ob- 
tain two  pieces  of  T6~i^-  spring  brass, 
one  6  in.  long  and  %  in.  wide,  and  the 
other  7  in.  long  and  I/2  in.  wide.  Mount 
a  2-in.  brass  wood  screw,  A,  in  one 
end  of  the  6-in.  piece  as  shown. 

Place  over  the  end  of  the  6-in.  piece 
a  thin  sheet  of  insulating  fiber,  B,  al- 
lowing it  to  extend  down  on  each  side 
about  1  in.  Then  bend  a  piece  of  iV^^- 
brass,  C,  over  the  insulating  fiber,  al- 
lowing it  to  extend  down  on  each  side 
the  same  distance  as  the  insulating 
fiber.  Drill  a  small  hole  through  the 
lower  ends  of  the  U-shaped  piece  of 
brass,  C,  the  insulation,  B,  and  the 
6-in.  piece,  while  they  are  all  in  place. 
Remove  the  insulation  and  the  U- 
shaped  brass  piece,  and  tap  the  holes 
in  the  brass  for  a  machine  screw,  D. 
Enlarge  the  hole  in  the  6-in  piece,  and 
provide  an  insulating  bushing  for  it 
with  an  opening  of  the  same  diameter 
as  the  brass  machine  screw.  Mount 
a  small  binding  post,  E,  on  one  side  of 
the  U-shaped  piece  of  brass,  and  the 
parts  may  then  be  put  together  and 


held  in  place  by  means  of  the  brass 
screw. 

Drill  two  holes  in  the  other  end  of 
the  6-in  piece,  also  two  holes  in  one 
end  of  the  7-in  piece,  and  rivet  them 
together  with  two  small  rivets.  The 
7-in.  piece  should  project  beyond  the 
end  of  the  6-in.  piece.  A  piece  of  thin 
spring  brass  should  be  made  into  the 
form  of  a  spiral,  F,  and  fastened  to 
the  upper  end  of  the  7-in.  piece.  Pro- 
vision should  be  made  for  attaching 
the  fishline  to  the  inside  end  of  the 
brass  spiral.  A  small  binding  post 
should  be  soldered  to  either  the  6-in. 
or  7-in.  piece,  at  the  bottom. 

If  the  device  is  set  up  with  the  head 
of  the  brass  adjusting  screw  in  the  top 
of  the  6-in.  piece,  pointing  in  the  di- 
rection the  line  to  the  fishing  hook  is 
to  run,  and  if  a  fish  pulls  upon  the 
line,  the  7-in.  piece  is  pulled  over  and 
touches  the  point  of  the  adjusting 
screw.  If  a  battery  and  bell,  or  buzzer, 
is  connected  as  shown,  the  circuit  will 
be  completed  when  the  7-in.  piece 
comes  in  contact  with  the  adjusting 
screw,  and  the  bell  will  ring. 


A  Chair  Swing 

A  comfortable  porch  or  lawn  swing 
can  be  easily  and  quickly  made  with 
a  chair  as  a  seat,  as  follows.  Procure 
some  rope  of  sufficient  strength  to  bear 


The  Ropes  are  Tied  to  the  Chair  so  That  It  will  be 
Held  in  a  Reclining  Position 

the  weight  of  the  person,  and  fasten 
one  end  securely  to  one  of  the  front 
legs  of  the  chair  and  the  other  end  to 
the  same  side  of  the  back  as  shown 
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in  the  illustration,  allowing  enough 
slack  to  form  a  right  angle.  Another 
piece  of  rope,  of  the  same  length,  is 
then  attached  to  the  other  side  of  the 
chair.  The  supporting  ropes  are  tied 
to  these  ropes  and  to  the  joist  or  hold- 
ing piece  overhead. — Contributed  by 
Wm.  A.  Robinson,  Waynesboro,  Pa. 


Another  Broom  Holder 

Of  the  many  homemade  devices  for 
holding  a  broom  this  is  one  of  the 
simplest,  and  one  that  any 
handy  boy  can  make. 

It  consists  of  a  string, 
about  1  ft.  long,  with  a 
knot  at  one  end  and  the 
other  tied  to  a  nail  or 
staple  driven  into  the  wall. 
To  hang  up  the  broom 
simply  turn  the  string 
around  the  handle  as 
shown,  and  the  broom  will 
be  held  Securely,  because 
its  weight  will  pull  the 
string  taut  and  the  knot  at  the  end 
will  prevent  the  string  from  running 
off  the  handle. — Contributed  by  Jef 
De  Vries,  Antwerp,  Belgium. 


Squaring  Wood  Stock 

The  device  shown  in  the  sketch  is 
a  great  help  to  the  maker  of  mission 
furniture  as  a  guide  on  short  cuts.  It 


The  Saw  Teeth  Edge  can  be  Run  through  Both 
Pieces,  the  Stock  being  in  the  Corner 

consists  of  two  pieces  of  wood,  A  and 
B,  preferably  of  oak,  fastened  together 
at  right  angles  by  two  large  flat-head 
screws.  The  pieces  should  be  placed 
exactly  at  right  angles. 

A  cut  is  then  made  through  both 
pieces.  The  cut  on  B  should  be  ex- 
actly at  right  angles  to  the  surface  of 
piece  A.  This  device  can  be  either 
clamped  on  a  board  or  merely  held 
by  hand,  and  will  insure  a  true  cut. — 
Contributed  by  F.  W.  Pumphrey, 
Owensboro,  Ky. 


A  Wind  Vane 


A  novelty  in  wind  vanes  is  shown 
in  the  accompanying  sketch.  The 
vane  can  be  made  of  sheet  metal 

(\n— 

or  carved  from  light  wood.  The 
wings  are  so  set  on  the  body  as  to 
cause  the  dragon  to  rise  when  the 
wind  strikes  them.  The  dragon  is 
pivoted  on  a  shaft  running  through 
its  center  of  gravity,  so  it  will  read- 
ily turn  with  the  wind.  The  tail 
part  may  also  be  made  to  revolve 
as  the  propeller  of  an  aeroplane. 

The  length  and  size  of  the  shaft 
will  depend  on  the  dimen- 
sions  of   the   dragon,  and 
similarly,    the    location  of 
the  weights  on  the  chains 
will  be  determined  by  its  size  and 
weight.    Upon  these  circumstances 
and  the  varying  velocities  of  the  wind 
will    depend   how   high   the  dragon 


will  rise  on  its  shaft,  and  the  height 
reached  by  it  will  thus  serve  to  in- 
dicate — in  a  relative  manner  only 
— the  velocity  of  the  wind,  but  it 
is  also  possible  to  arrange  the 
weights  at  such  distances  apart  that 
C  the  dragon  will  rise  to  A  in  a  20-mile 
wind,  to  B  in  a  30-mile  wind,  to  C 
in  a  40-mile  gale,  and  so  on,  with 
g  as  many  weights  as  desired.  This 
can  be  done  with  the  aid  of  an 
anemometer,  if  one  can  be  borrowed 
for  some  time,  or  the  device  may 
be  taken  to  the 
nearest  weather 
bureau  to  be 
set.  —  Contrib- 


uted by  H.  J.  Holden,  Ontario,  Cal. 


C Never  rock  a  file — push  it  straight  on 
filing  work. 
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Homemade  Letters  for  Marking  Bags 

An  initial  marker  for  bags  can  be 
made  of  a  beet  or  potato.  Cut  off 
enough  of  the  vege- 
table to  provide  a 
flat  surface  of  suf- 
ficient size  and  then 
cut  out  the  letter  as 
shown  in  the  sketch, 
and  use  shoe  black- 
ing as  ink.  In  cut- 
ting, remember  that 
most  of  the  letters 
must  be  made  reversed  in  order  to 
print  right.  For  example,  in  making  a 
B,  draw  it  out  on  paper  and  cut  it  out, 
then  lay  the  face  of  the  pattern  on  the 
flat  surface  of  the  vegetable  and  cut 
around  it. 


To  Keep  a  Crease  in  a  Soft  Hat 

The  crease  in  a  soft  hat  can  be  kept 
in  proper  shape  with  the  aid  of  a 
paper  clip.    The  clip  is  slipped  over 


Paper  Clip  on  the  Fold,  Holding  It  in  the  Right  Shape 
for  the  Outside  Crease 

the  fold  inside  of  the  hat  which  forms 
the  bottom  part  of  the  crease. — Con- 
tributed by  Jas.  M.  Kane,  Doylestown, 
Pennsylvania. 


shoe.  Tie  the  extending  ends  together, 
and  mount  the  whole  on  a  suitable 
block,  or,  if  desired,  a  hole  can  be 
bored  in  the  step  to  receive  the  handle, 
and  the  scraper  thus  securely  attached. 

This  makes  an  effective  scraper  for 
the  bottom  as  well  as  the  sides  of  shoes 
of  almost  any  size. — Contributed  by 
Jno.  V.  Loeffler,  Evansville,  Ind. 


A  Vegetable  Slicer 

A  tin  bucket  or  can  makes  a  good 
slicer  for  vegetables  when  no  other 

slicer   is    at    hand.  A   

number  of  slots  are  cut 
across  one  side  of  the 
can,  and  the  lower  edge 
of  each  slot  slightly 
turned  out  to  form  a 
cutting  edge.  The  vege- 
table is  placed  against 
the  top  of  the  can  and 
pushed  down  over  the 
slots.  Each  slot  will  cut  off  a  slice 
which  falls  inside  of  the  can. 


A  Shoe  Scraper 

A  good  boot  and  shoe  scraper  for 
step  can  be  made  of  a  worn-out  and 
discarded  broom. 
Cut  off  the 
straws  and 
strings  as  shown 
in  the  sketch,  al- 
lowing  one 
string  to  hold 
them  together, 
and  make  the  notch  the  width  of  the  m 


Bench  Stop  for  Planing  Thin  Boards 

A  bench  stop  for  planing  thin  boards 
with  a  hand  plane  may  be  made  in 
the  following  manner:  Procure  a  piece 
of  strap  iron 
about  14  in. 
thick,  11/2  or  2 
in.  wide,  and 
about  6  in.  long. 
File  or  grind 
one  edge  sharp 
on  top  and  drill 
a  ^-in.  hole 
through  the 
center.  Cut  a 
slot  in  a  board 
or  in  the  work- 
bench large  enough  to  receive  the  stop 
A  flat.  Place  enough  strips  of  rubber 
or  fit  two  coil  springs,  B,  to  raise  the 
sharp  edge  out  of  the  slot.  Insert  a 
screw  in  the  hole  of  the  stop  and  ad- 
just it  to  the  desired  height  by  turn- 
ing the  screw  up  or  down. 


(Tin  a  case  of  emergency,  lemon  juice 
'^ay  be  used  as  soldering  flux. 


POPULAR  MECHANICS 


299 


A  Camp  Provision  Box 


While  on  a  camping  and  canoeing 
trip  recently,  I  used  a  device  which 
added  a  touch  of  completeness  to  our 
outfit  and  made  camp  life  really  enjoy- 
able. This  useful  device  is  none  other 
than  a  provision  or  "grub"  box. 

From  experience  campers  know  that 
the  first  important  factor  in  having  a 
successful  trip  is  compactness  of  out- 
fit. When  undertaking  an  outing  of 
this  kind  it  is  most  desirable  to  have 
as  few  bundles  to 
carry  as  possible, 
especially  if  one  is 
going  to  be  on  the 
move  part  of  the 
time.  This  device 
eliminates  an  un- 
necessary amount 
of  bundles,  thus 
making  the  trip 
easier  for  the 
campers,  and 
doubly  so  if  they 
intend  canoeing 
part  of  the  time ; 
and,  apart  from  its 
usefulness  as  a  provision  container, 
it  affords  a  general  repository  for  the 
small  articles  which  mean  so  much  to 
the  camper's  welfare. 

The  box  proper  may  be  made  of  any 
convenient  size,  so  long  as  it  is  not  too 
cumbersome  for  two  people  to  handle. 
The  dimensions  given  are  for  a  box  I 


LEIG  AGAINST  BOX  CUD 


The    Provision    Box   Ready   for  Use 

the  Cover  Turned  Back  on  the  Brackets 
and  the  Legs  Extended 


larger  box  is  much  to  be  preferred.  A 
glance  at  the  figures  will  show  the 
general  proportions  of  the  box.  It  may 
be  possible,  in  some  cases,  to  secure  a 
strong  packing  box  near  the  required 
dimensions,  thus  doing  away  with  the 
trouble  of  constructing  it.  The  dis- 
tinguishing features  of  this  box  are  the 
hinged  cover,  the  folding  legs,  and  the 
folding  brackets.  The  brackets,  upon 
which  the  top  rests  when  open,  fold  in 
against  the  back 
of  the  box  when 
not  in  use.  The 
same  may  be  said 
of  the  legs.  They 
fold  up  alongside 
the  box  and  are 
held  there  by 
spring-brass  clips. 

On  our  trips  we 
carry  an  alcohol 
stove  on  which  we 
do  all  of  our  cook- 
ing. The  inner 
side  of  the  top  is 
covered  with  a 
sheet  of  asbestos,  this  side  being  upper- 
most when  the  hinged  top  is  opened 
and  resting  on  the  folding  brackets. 
The  stove  rested  on  this  asbestos,  thus 
making  everything  safe.  The  cover  is 
large  enough  to  do  all  the  cooking  on, 
and  the  box  is  so  high  that  the  cooking 
can  be  attended  to  without  stooping 


Camp, 


'BRACKET  OPEN 


The  Brackets  for  the  Cover  as  Well  as  Each  of  the  Four  Legs  Fold  Against  the  Sides  of  the  Box  in  Such  a  Manner 
as  to  be  Out  of  the  Way,  Making  the  Box  Easy  to  Carry  and  Store  Away  in  a  Small  Space 


used  on  a  canoe  trip  of  several  hundred 
miles;  and  from  experience  I  know  it 
to  be  of  a  suitable  size  for  canoeists. 
If  the  camper  is  going  to  have  a  fixed 
camp  and  have  his  luggage  hauled,  a 


over,  which  is  much  more  pleasant 
than  squatting  before  a  camp  fire  get- 
ting the  eyes  full  of  smoke.  The  legs 
are  hinged  to  the  box  in  such  a  man- 
ner that  all  of  the  weight  of  the  box 
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rests  on  the  legs  rather  than  on  the 
hinges,  and  are  kept  from  spreading 
apart  by  wire  turnbuckles.  These,  be- 
ing just  bolts  and  wire,  may  be  tucked 
inside  the  box  when  on  the  move.  The 


Detail  of  the  Turnbuckle,  Button  to  Hold  the  Brackets, 
and  the  Spring  Clip  for  Holding  the  Legs  on  the 
Side  of  the  Box 


top  is  fitted  with  unexposed  hinges  and 
with  a  lock  to  make  it  a  safe  place  for 
storing  valuables. 

In  constructing  the  cover  it  is  well 
to  make  it  so  that  it  covers  the  joints 
of  the  sides,  thus  making  the  box 
waterproof  from  the  top,  if  rain  should 
fall  on  it.  A  partition  can  be  made  in 
one  end  to  hold  odds  and  ends.  A  tray 
could  be  installed,  like  the  tray  in  a 
trunk,  to  hold  knives,  forks,  spoons, 
etc.,  while  the  perishable  supplies  are 
kept  underneath  the  tray.  Give  the 
box  two  coats  of  lead  paint,  and  shellac 
the  inside. 

The  wire  braces  for  the  legs  are 
made  as  follows.  Procure  four  ma- 
chine bolts,  about  in.  in  diameter  and 
2  in.  long — any  thread  will  do — with 
wing  nuts  and  washers  to  fit.  Saw  or 
file  off  the  heads  and  drill  a  small  hole 
in  one  end  of  each  bolt,  large  enough 
to  receive  a  No.  16  galvanized  iron 
wire.  Two  inches  from  the  bottom  of 
each  leg  drill  a  hole  to  take  the  bolt 
loosely.  Determine  the  exact  distance 
between  the  outside  edges  of  the  legs 
when  the  box  is  resting  on  them.  Make 
the  wire  braces  1  in.  longer  than  this 
distance  so  that  the  bolts  will  protrude 
through  the  holes  in  the  legs  and  allow 
for  putting  on  the  nuts  and  washers. 
Screwing  up  on  the  nuts  draws  the 
wire  taut,  thus  holding  the  legs  firm. 

The  size  of  the  top  determines  the 
dimensions  of  the  folding  brackets 
which  support  it  when  open.  These 
brackets  may  be  solid  blocks  of  wood, 
but  a  lighter  and  more  serviceable 
bracket  is  constructed  as  follows.  If 
the  top  is  20  in.  wide  and  30  in.  long. 


make  the  brackets  10  by  13  in.  Con- 
structing the  brackets  so  that  their 
combined  length  is  4  in.  shorter  than 
the  total  length  of  the  box,  facilitates 
their  folding  against  the  back  of  the  box 
when  not  in  use.  This  point  is  clearly 
shown  in  the  drawing.  Our  brackets 
were  made  of  i/2-in.  oak,  li^  in.  wide, 
and  the  joints  halved  together.  They 
are  hinged  to  the  back  of  the  box  as 
shown ;  and  when  folded  are  held  in 
place  by  a  simple  catch.  The  weight 
of  the  lid  is  sufficient  to  hold  the  brack- 
ets in  place  when  open,  but  to  make 
sure  they  will  not  creep  when  in  use,  in- 
sert a  ^-in.  dowel  in  the  end  of  each  so 
that  it  protrudes  in.  Drill  two  holes 
in  the  top  to  the  depth  of  14  i^-,  so  that 
when  the  top  rests  on  the  brackets, 
these  holes  engage  with  the  dowels. 
In  hinging  the  brackets  to  the  back  see 
that  they  are  high  enough  to  support 
the  lid  at  right  angles  to  the  box. 

The  box  here  shown  is  made  of 
in.  white  pine  throughout.  The  legs 
are  %  by  2^/2  by  18  in.  They  are  fast- 
ened to  the  box  with  ordinary  strap 
hinges.  When  folded  up  against  the 
box  they  do  not  come  quite  to  the  top 
so  that  the  box  should  be  at  least  19 
in.  high  for  18-in.  legs.  About  2  in. 
from  the  bottom  of  the  legs  drive  in  a 
brad  so  it  protrudes  %  in.  as  shov^n. 
This  brad  engages  in  a  hole  in  the 
spring-brass  clip  when  folded  up  as 
shown  in  the  illustration. 

If  in  a  fixed  camp,  it  is  a  good  idea 
to  stand  the  legs  in  tomato  cans  partly 
full  of  water.  This  prevents  ants  from 
crawling  up  the  legs  into  the  box,  but 
it  necessitates  placing  the  wire  braces 
higher  on  the  legs. 

Our  box  cost  us  nothing  but  the 
hardware,  as  we  knocked  some  old 
packing  boxes  to  pieces  and  planed  up 
enough  boards  to  make  the  sides.  Of 
course,  the  builder  need  not  adhere  to 
these  dimensions,  for  he  can  make  the 
size  to  suit  his  requirements. — Con- 
tributed by  C.  A.  Kotterman. 

CA  blue  writing  ink  is  easily  made  of 
1  oz.  Prussian  blue,  l^/o  oz.  oxalic  acid 
and  1  pt.  of  soft  water.  Shake  and 
allow  it  to  stand  until  dissolved. 
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How  to  Make  a  Copper  Stencil 
for  Marking  Laundry 

A  stencil  suitable  for  marking  laun- 
dry may  be  easily  made  as  follows : 

First  procure  a  small  sheet  of  ''sten- 
cil sheet  copper,"  about  1  in.  wide  and 
4  in.  long.  Dip  this  sheet  of  copper 
in  a  vessel  containing  some  melted 
beeswax,  so  that  both  sides  will  be 
evenly  covered  with  a  thin  coat  of  the 
wax  when  it  cools.  The  design — 
name,  monogram  or  figure — that  is 
wanted  in  the  stencil  should  now 
be  drawn  upon  a  piece  of  thin  white 
paper,  the  reverse  side  of  the  paper 
blackened  with  graphite,  and  then  laid 
on  the  stencil  plate  with  the  design  in 
the  center  of  the  plate,  whereupon  the 
design  is  lightly  traced  with  a  blunt 
point  on  the  thin  wax  coating.  After  the 
paper  is  removed,  trace  the  design  on 
the  wax  surface  with  a  pointed  instru- 
ment, but  not  completely,  the  lines 
being  broken  at  more  or  less  regular 
intervals,  to  form  "holders"  so  that, 
after  etching,  the  design  cannot  fall 
out. 

Next  lay  the  stencil  in  a  small  shal- 
low dish  and  pour  a  small  quantity  of 
fresh  nitric  acid  over  it.  Keep  the 
air  bubbles  removed  from  the  surface 
by  means  of  a  piece  of  soft  feather. 
The  design  will  be  eaten  away  in  a 
very  short  time,  where  the  wax  has 
been  removed,  and  this  may  be  readily 
observed  by  holding  the  stencil  plate 
up  to  the  light.  The  acid  should  then 
be  rinsed  off  with  water,  and  the  wax 
removed  by  heating  and  wiping  it  off 
with  a  cloth.  The  stencil  may  be 
given  a  final  cleaning  in  a  dish  of  ben- 
zine or  gasoline,  which  will  remove  any 
remaining  wax. 


A  Brass  Pin  Tray 

A  novelty  pin  tray  can  be  easily 
made  of  a  piece  of  No.  24  gauge  sheet 
brass  or  copper,  5  in.  in  diameter. 
The  metal  is  annealed  and  polished 
with  fine  emery  cloth,  which  is  given 
a  circular  motion  to  produce  a  frosted 
effect.  The  necessary  tools  are  a  1-in. 
hardwood  board  with  a  2i/^-in.  hole 


bored  in  it,  and  a  round  piece  of  hard 
wood,  1%  or  2  in.  in  diameter,  with 
the  ends  sawn  off  square. 

Place  the  sheet  metal  centrally  over 


The  Former  and  Method  cf  Using  It  to  Produce  a 
Wrinkled  Edge  on  the  Tray 

the  hole  in  the  board  and  set  one  end 
of  the  round  stick  in  the  center  of  the 
metal.  Drive  the  stick  with  a  ham- 
mer until  a  recess  about  1  in.  deep  is 
made  in  the  center.  The  edge  of  the 
metal  will  wrinkle  up  as  shown  in  the 
sketch.  It  is  scarcely  possible  to 
make  two  trays  alike,  as  the  edge 
almost  invariably  will  buckle  in  a  dif- 
ferent manner. — Contributed  by  F. 
Van  Eps,  Plainfield,  N.  J. 


A  Homemade  Exerciser 

A  weight  machine  for  exercising 
the  muscles  of  the  arms  is  easily  con- 
structed by  using  two  screw  hooks,  5 
in.  long,  and  two  small  pulleys,  2%  in. 
in  diameter.  An  awning  pulley  can 
be  used  for  this  purpose.  The  hole 
at  the  top  of  the  hanger  will  allow 
the  pulley  to  freely  turn  at  almost  any 


The  Yoke  of  the  Pulley  is  so  Arranged  as  to  Make  It 
Move  in  All  Positions  on  the  Hook 

angle.  A  paving  brick  or  a  piece  of 
metal  can  be  used  as  a  weight  for  each 
rope. — Contributed  by  Sterling  R. 
Speirs,  St.  Louis,  Mo. 
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How  to  Make  a  Flutter  Ring 

The  flutter  ring  is  for  inclosing  in 
an  envelope  and  to  surprise  the  per- 
son opening  it  by  the  revolving  of  the 


The  Shape  of  the  Wire  and  Manner  of  Attaching  the 
Rubber  Bands  to  the  Ring 

ring.  The  main  part  is  made  of  a 
piece  of  wire,  A,  bent  so  that  the 
depth  will  be  about  2  in.  and  the 
length  4  in.  Procure  or  make  a  ring, 
2  in.  in  diameter.  The  ring  should 
be  open  like  a  key  ring.  Use  two 
rubber  bands,  BB,  in  connecting  the 
ring  to  the  wire. 

To  use  it,  turn  the  ring  over  re- 
peatedly, until  the  rubber  bands  are 
twisted  tightly,  then  lay  it  flat  in  a 
paper  folded  like  a  letter.  Hand  it 
to  someone  in  this  shape  or  after  first 
putting  it  into  an  envelope.  When 
the  paper  is  opened  up,  the  ring  will 
do  the  rest. — Contributed  by  D. 
Andrew  McComb,  Toledo,  O. 


A  Kitchen  Utensil  Hanger 

Every  cook  knows  how  trouble- 
some it  is  to  have  several  things  hang- 
ing on  one  nail.  When  one  of  the 
articles  is  wanted  it  is  usually  at  the 
back,  and  the  others  must  be  removed 
to  secure  it.  A  revolving  rack  for 
hanging  a  can  opener,  egg  beater  and 
cooking   spoons,   etc.,   takes   up  less 


.   
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h 

i 

The  Hook  Support  Revolves  so  as  to  Make  Each  One 
Readily  Accessible  for  Hanging  Utensils 

space  than  several  nails,  and  places 
every  article  within  easy  reach  as  well 
as  providing  individual  hooks  for  all 
the  pieces. 

The  rack  is  easily  made  of  a  block 
of  wood,  2VL>  in.  in  diameter  and  1  in. 


thick ;  an  arm,  %  in.  wide,  1/4  in.  thick 
and  6  in.  long,  and  a  metal  bracket. 
The  arm  is  fastened  to  the  bracket 
and  the  bracket  to  the  wall.  A  screw 
is  turned  through  a  loose-fitting  hole 
bored  in  the  end  of  the  arm  and  into 
the  disk.  Screw  hooks  are  placed 
around  the  edge  of  the  dish  as  hang- 
ers.— Contributed  by  A.  R.  Moore, 
Toronto,  Can. 


Homemade  Hinges  for  Boxes 

A  very  simple  form  of  hinge  can  be 
made  as  shown  in  the  sketch.  It  is 
merely  a  matter  of  cutting  out  two 
pieces  of  flat  steel.  A,  punching  holes 
in  them  for  screws  or  nails,  and  fas- 
tening them  to  the  box  corners,  one 
on  each  side.  W^hen  the  box  is  open, 
the  lid  swings  back  clear  and  is  out 


Hinge  Parts  Made  of  Sheet  Metal  and  Their  Use  on 
a  Box  Cover 

of  the  way.  A  hinge  of  this  kind  is 
very  strong.  For  a  light  box,  the  parts 
can  be  cut  from  tin. — Contributed  by 
Chas.  Homewood,  Waterloo.  Iowa. 


To  Remove  Odors  from  Ice  Boxes 

An  easy  way  to  prevent  odors  in  an 
ice  box  is  to  place  a  can  of  coke  in 
the  box.  This  will  take  up  all  gases 
and  prevent  milk  from  tasting  of 
onions  or  vegetables  which  may  be 
kept  in  the  box. 

In  factories  where  bad  odors  are  apt 
to  spoil  the  men's  lunches  put  up  in 
pails  or  baskets,  a  box  can  be  con- 
structed to  hold  these  receptacles  and 
a  large  pail  of  coke  placed  in  it.  Any- 
thing placed  in  this  box  will  remain 
free  from  odors,  and  fresh. — Contrib- 
uted by  Loren  Ward,  Des  Moines, 
Iowa. 
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How  to  Build  a  Wind  Vane  with  an  Electric  Indicator 


Quite  often  it  is  practically  impos- 
sible to  ascertain  the  direction  of  the 
wind  by  observing  an  ordinary  wind 
vane  on  account  of  the  necessity  of  lo- 
cating the  vane  at  such  a  height  that 
it  may  give  a  true  indication.  By 
means  of  the  device  shown  in  Fig.  2, 
the  position  of  the  vane  may  be  deter- 
mined without  actually  looking  at  the 
vane  itself  and  the  indicating  device 
may  be  located  almost  anywhere  and 
independently  of  the  position  of  the 
wind  vane. 

The  principle  upon  which  the  device 
operates  is  that  of  the  Wheatstone 
bridge.  The  position  of  the  moving 
contact  A,  Fig.  1,  is  controlled  by  the 
wind  vane.  This  contact  is  made  to 
move  over  a  specially  constructed  re- 
sistance R,  Fig.  2.  A  second  movable 
contact,  B,  is  controlled  by  the  observer 
and  moves  over  a  second  resistance, 
identical  with  that  over  which  the  con- 
tact A  moves.  These  two  resistances 
are  connected  so  as  to  form  the  two 
main  branches  of  a  Wheatstone  bridge  ; 
the  points  A  and  B  are  connected  to  the 
current-detecting  device,  which  may 
be  a  galvanometer  or  telephone  re- 
ceiver, and  current  is  supplied  by  a 
number  of  dry  cells. 

In  order  to  obtain  a  balance — that 
is,  no  current  through  the  receiver — the 
points  A  and  B  must  occupy  corre- 
sponding positions  on  their  respective 
resistances.  If  the  two  resistances 
over  which  the  points  A  and  B  move 
are  mounted  in  the  same  position  with 
respect  to  the  cardinal  points  of  the 
compass,  then  the  points  themselves 
will  always  be  in  the  same  position 
with  respect  to  the  cardinal  points 
when  a  balance  is  obtained.  The  ar- 
row head  on  the  wind  vane  and  the 
point  A  are  made  to  occupy  corre- 
sponding positions,  and  hence  the  po- 
sition of  the  point  B,  when  no  current 
passes  through  the  receiver,  is  an  in- 
dication of  the  direction  in  which  the 
wind  vane  is  pointing. 

The  principal  parts  in  the  construc- 
tion of  the  device  are  shown  in  the  il- 


lustration, and  the  following  descrip- 
tion of  their  construction  may  be  of  in- 
terest to  those  who  contemplate  build- 
ing the  indicator. 


Fig.  1— The  Diagram  of  a  Wheatstone  Bridge  Which 
Shows  the  Points  of  Contact  So  Placed    That  a 
"Balance  is  Obtained 

Procure  two  pieces  of  iV-in.  hard 
rubber,  II/2  in.  wide  by  24  in.  long. 
Clamp  these,  side  by  side,  between  two 
boards  and  smooth  down  their  edges 
and  ends,  and  then  file  small  slots  in 
the  edges  with  the  edge  of  a  three- 
cornered  file.  These  slots  should  all 
be  equally  spaced  about  in.  apart. 
Have  the  pieces  clamped  together 
while  filing  the  slots  and  mark  one 
edge  top  and  one  end  right  so  that 
the  pieces  may  be  mounted  alike.  Now 
procure  a  small  quantity  of  No.  20 
gauge  bare  manganin  wire.  Fasten 
one  end  of  this  wire  to  one  end  of 
the  pieces  of  rubber  by  winding  it  in 
and  out  through  three  or  four  small 
holes  and  then  wind  it  around  the 
piece,  placing  the  various  turns  in  the 
small  slots  that  were  filed  in  the  edges. 
After  completing  the  winding,  fasten 
the  end  just  as  the  starting  end  was 
attached.  Wind  the  second  piece  of 
rubber  in  a  similar  manner  and  make 
sure  to  have  the  length  of  the  free  ends 
in  each  case  the  same.  Obtain  a  cylin- 
der of  some  kind,  about  8  in.  in  diam- 
eter, warm  the  pieces  of  rubber  by  dip- 
ping them  in  hot  water,  bend  them 
around  the  cylinder  and  allow  them 
to  cool. 

A  containing  case,  similar  to  that 

shown  in  cross  section  in  the  upper 
portion  of  Fig.  2  should  now  be 
constructed  from  a  good  quality  of 
tin  or  copper.    The  inside  diameter  of 
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this  case  should  be  about  1  in.  more 
than  the  outside  diameter  of  the  re- 
sistance ring  R,  and  it  should  be  about 
3  in.  deep.    The  top  C  may  be  made 


Fig.  2— The  Weather  Vane  with  Resistance  Coil,  and 
Diagram  of  Indicator  Which  is  Identical  with  That 
of  the  Vane 

curved  as  shown  in  the  illustration, 
and  should  be  fastened  to  the  case 
proper  by  a  number  of  small  machine 
screws.  The  base  of  this  case  may  be 
made  so  that  the  whole  device  can  be 
mounted  on  the  top  of  a  pole. 

Mount  a  piece  of  %-in.  steel  rod, 
about  %  in.  long,  with  a  conical  hole 
in  one  end,  in  the  center  of  the  bottom 
of  the  case  as  shown  by  M.  A  number 
of  supports,  similar  to  the  one  shown, 
should  be  made  from  some  V^-in.  hard 
rubber  and  fastened  to  the  sides  of 
the  case,  to  support  the  resistance  ring. 
The  dimensions  of  these  supports 
should  be  such  that  the  ends  of  the 
piece  of  rubber,  forming  the  ring,  are 
against  each  other  when  it  is  in  place. 
The  upper  edge  of  the  ring  should  be 


about  2  in.  above  the  bottom  of  the 
case. 

Next,  mount  a  piece  of  brass  tube, 
D,  in  the  exact  center  of  the  top  and 
perpendicular  to  it.  A  washer,  E,  may 
also  be  soldered  to  the  top  so  as  to 
aid  in  holding  the  tube.  Procure  a 
piece  of  steel  rod,  F,  that  will  fit  in 
the  tube  D  and  turn  freely.  Sharpen 
one  end  of  this  rod  and  mount  a  brass 
wind  vane  on  the  other  end.  A  small 
metal  cup,  G,  may  be  soldered  to  a 
washer,  H,  and  the  whole  mounted  on 
the  steel  rod  F  in  an  inverted  position 
as  shown,  which  will  prevent  water 
from  getting  down  inside  the  case 
along  the  rod.  The  cup  G  may  be 
soldered  directly  to  the  rod.  Make  a 
small  arm,  J,  of  brass,  and  fasten  a 
piece  of  light  spring,  K,  to  one  side 
of  it,  near  the  outer  end,  then  mount 
the  arm  on  the  steel  rod  so  that  it  is 
parallel  to  the  vane  and  its  outer  end 
points  in  the  same  direction  as  the  ar- 
row on  the  vane.  The  free  end  of  the 
light  spring  on  the  arm  J  should  be 
broad  enough  to  bridge  the  gap  be- 
tween adjacent  turns  of  wire  on  the 
resistance  ring.  Four  bindings  should 
then  be  mounted  on  the  inside  of  the 
case  and  all  insulated  from  it  with  the 
exception  of  number  1.  Numbers  2 
and  3  are  connected  to  the  ends  of  the 
winding  and  number  4  is  connected  to 
number  3. 

A  second  outfit  should  now  be  con- 
structed, identical  with  the  one  just 
described  except  that  it  should  have 
a  flat  top  with  a  circular  scale  mounted 
on  it,  and  the  arm  L  should  be  con- 
trolled by  a  small  handle  in  the  center 
of  the  scale.  The  position  of  the  con- 
tact B  may  be  indicated  on  the  scale 
by  a  slender  pointer,  attached  to  the 
handle  controlling  the  arm  L. 

Four  leads  of  equal  resistance  should 
be  used  in  connecting  the  two  devices 
and  the  connections  made  as  shown. 
An  ordinary  buzzer  placed  in  the  bat- 
tery circuit  will  produce  an  interrupted 
current  through  the  bridge  circuit  and 
a  balance  will  be  obtained  by  adjust- 
ing the  contact  point  B  until  a  min- 
imum hum  is  heard  in  the  telephone 
receiver. 
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Cleaning  Clothes  by  Boiling  Them 

When  cleaning  clothes  by  boiling 
them  in  a  boiler  over  a  fire,  fit  in  a 
false  bottom  to  keep  the  clothes  from 
touching  the  bottom.  The  false  bot- 
tom should  be  perforated  with  holes, 
%-in.  in  diameter  and  1  in.  apart,  over 
the  entire  piece.  Fasten  four  legs,  each 
about  2  in.  long,  to  the  under  side  to 
make  a  space  between  the  bottoms.  In 
washing,  all  that  is  necessary  is  to 
place  the  clothes  in  the  boiler  and  boil 
them.  The  dirt  will  come  loose  and 
settle  through  the  holes  and  on  the 
boiler  bottom. 


An  Emergency  Tack  Puller 

One  day  I  had  to  pull  some  tacks 
but  had  no  tack  puller  at  hand.  An 
idea  came  to  me  to  use  the  kitchen 


To  Fasten  Loose  Table  Legs 

When  legs  of  an  ordinary  table  be- 
come loose  and  unsteady  they  may  be 
easily  repaired  as  shown  in  the  sketch. 


A  Piece  of  Wire  Bent  around  the  Leg  of  a  Table  will 
Make  It  Rigid 


Nails  do  not  hold  well  in  such  places 
and  glue  will  not  stand  much  washing. 

The  method  of  making  the  repair  is 
to  drill  %-in.  holes  through  the  rails 
on  each  side  of  the  leg  and  insert  pieces 
of  galvanized  wire  of  a  size  to  fit  the 
holes.  After  the  wire  is  inserted,  the 
ends  are  bent  over.  The  illustration 
clearly  shows  the  repair. — Contributed 
by  Edwin  C.  Wright,  Newport,  Ky. 


TTTTTP 


The  Point  of  a  Spoon  will  Easily  Pull  a  Tack 
from  Soft  Wood 


Spoon,  and  I  found  that  it  worked 
even  better  than  a  regular  tack  puller. 
The  ordinary  kitchen  spoon  usually 
has  an  edge  sharp  enough  to  get  under 
any  tack. — Contributed  by  H.  D. 
Harkins,  St.  Louis,  Mo. 


A  Puzzle  with  Figures 

This  puzzle  is  to  arrange  all  the 
figures  or  digits,  from  1  to  9  inclu- 
sively, in  two  rows,  each  containing 
all  the  digits,  so  that  the  sum  in  addi- 
tion as  well  as  the  remainder  in  sub- 
traction will  have  nine  figures,  in 
which  all  the  digits  are  represented. 
There  are  several  solutions  to  the  puz- 
zle, and  the  following  is  one  of  them: 
371294568 
216397845 

The  sum  of  the  foregoing  numbers 
and  the  remainder,  when  the  lower  row 
is  subtracted  from  the  upper,  will  both 
have  nine  figures  and  include  all  the 
digits  from  1  to  9. — Contributed  by 
Walter  Bennett,  Detroit,  Mich. 


Washbasin  Holder 

A  piece   of  wire  formed  into  the 
shape  shown  in  the  sketch  makes  a 
handy     hook     to  — 
hold  a  washbasin 
when  it  is  not  in      /    /-'"'^ ., 
use.  ,  This  keeps 
it  out  of  the  way 
and    out    of  the 
dirty  water  which 
might  be  thrown 
into    the  kitchen 
sink.  —  Contribu- 
ted by  F.  C.  Althen,  Anamosa,  Iowa. 


A  Cleaner  for  Canvas  Shoes 

One  of  the  most  economical  cleansers 
for  canvas  shoes  is  oxide  of  zinc.  Mix 
a  small  quantity  of  the  powder  with 
water,  to  the  consistency  of  thin  paste, 
and  apply  it  to  the  canvas  with  an  old 
toothbrush,  rubbing  it  in  thoroughly. 
Then  set  the  shoes  aside  to  dry  be- 
fore wearing  them. — Contributed  by 
Katharine  D.  Morse,  Syracuse,  N.  Y. 


CA  good  substitute  currycomb  can  be 
made  of  corncobs  tied  together  tightly. 
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INTERESTING  PATENTS, 

DOUBLE  -  PROPELLER  ARRANGEMENT 

(British  patent) — ^^In  Fig.  1  is  shown  an  interest- 
ing arrangement  of  twia  hydroplane  propellers.  The 
shafts  are  approximately  parallel  and  in  the  same 
vertical  plane,  one  propeller  being  several  feet  for- 
ward of  the  other.  As  shown  in  the  drawing,  each 
propeller  is  driven  by  an  independent  power  unit,  but 
a  single  unit  geared  to  both  shafts  may  be  used. 
The  claim  is  made  that  the  arrangement  is  particu- 
larly applicable  to  mixed  power  units,  such  as  the 
combination  of  a  reciprocating  engine  and  a  tur- 
bine. 


BASEBALL  CURVER— The  little  device  shown 
in  Fig.  2  is  designed  to  help  the  budding  baseball 
pitcher  to  curve  the  ball.  It  consists  of  a  vacuum 
cup  formed  of  rubber,  designed  to  collapse  to  a 
greater  or  less  extent  under  the  pressure  of  the 
finger,  according  to  the  amount  of  curve  desired. 
It  is  slipped  over  the  forefinger  of  the  pitching 
hand. 


SELF-LOCKING  RAIL  SPIKE— A  rail  spike 
that  securely  anchors  itself  in  the  tie  when  driven 
into  place  is  shown  in  Fig.  3.  The  spike  has  a 
longitudinal  groove,  the  end  of  which  is  square, 
and  in  this  groove  is  a  key  provided  with  notches 
on  opposite  faces,  so  that  when  driven  into  the 
groove  it  will  bend  out  laterally  in  V  shape. 


EXTERNAL  SHOE-TREE  (British  patent)  — 
Figure  4  illustrates  a  shoe-tree  designed  for  ex- 
ternal application.  It  is  made  from  spring-steel 
wire,  bent  to  the  shape  shown,  and  provided  with 
clips  adapted  to  engage  the  top  edge  of  the  sole  at 
the  toe  and  instep.  The  tension  of  the  arms  of 
the  device  is  adjusted  by  means  of  a  tubular  runner. 


COMBINED  HOBBYHORSE  AND  HIGH 
CHAIR — Figure  5  shows  an  interesting  combina- 
tion of  two  articles  required  in  a  home  where  there 
are  small  children.  During  meal  time  it  assumes 
the  form  of  a  high  chair,  and  at  other  times  provides 
the  child  with  the  delights  of  riding  hobbyhorse. 


SIMPLE  AUTOMATIC  POULTRY  FEEDER— 

An  automatic  feeder  for  poultry,  simple  in  design, 
yet  apparently  as  practical  as  similar  devices  of 
more  complicated  and  expensive  design,  is  illus- 
trated by  Fig.  6.  The  feeder,  which  is  hung  from 
any  convenient  support,  comprises  a  grain  container 
provided  with  a  discharge  opening  at  the  bottom ; 
a  scoop  pivoted  underneath  the  opening,  and  a 
pendulum-like  arrangement  with  a  ball  at  its  end. 
The  chickens  peck  at  this  ball,  thus  causing  the 
pendulum  to  swing,  which  tilts  the  scoop  and  allows 
a  certain  amount  of  grain  to  fall  to  the  ground. 


HAND-OPERATED  KNITTING  DEVICE  (Brit- 
ish patent) — Machine-knit  fabrics  with  twisted  ribs, 
as  shown  in  Fig.  7,  may  be  produced  by  the  use  of 
the  hand-knitting  device,  also  shown  in  the  drawing. 
This  consists  of  two  parts  pivoted  together,  or  united 
by  pin-and-slot  connections,  each  part  being  pro- 
vided with  covering  points.  The  rib  loops  to  be 
transposed  are  taken  of¥  the  needles  while  the  cover- 
ing points  remain  in  line,  then  the  operation  of  the 
bandies  enables  the  loops  to  be  conveniently  re- 
placed in  the  desired  transposed  position. 

DUST  CATCHER  FOR  BROOMS— In  Fig.  8  is 
illustrated  a  dust-catching  attachment  for  brooms. 
The  manner  of  attaching  it  is  clearly  shown.  A 
shield  is  provided  to  obstruct  the  flight  of  the  dust, 
which  falls  into  the  dust-absorbing  material  in  the 
rack  at  the  bottom. 

ARM.-REST  FOR  GLOVE  FITTING— An  ad- 
justable* arm-rest,  i)rovidcd  with  a  comfortable  saddle 
ui)on  which  the  elbow  is  rested  while  the  glove  is 
being  fitted,  is  shown  in  Fig.  9.  The  base  of  the 
rest  is  provided  with  rollers,  so  that  it  may  be 
swung  into  operative  position  on  the  counter. 
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PRACTICAL  OR  UNIQUE 

SIMPLE     SPRING-WINDING     MACHINE— In 

Fig.  10  is  shown  a  spring-winding  machine  which 
makes  either  compression  or  tension  springs  of  any 
size  from  in.  to  12  ft.  long,  using  any  size  wire 
from  No.  26  to  3-16  in.  The  winder  can  be  at- 
tached with  a  thumbscrew  to  any  bench  and  is  ready 
to  wind  any  size  of  spring. 

COMBINED   BOOK  STRAP  AND  DRINKING 

CUP — In  these  days  of  the  individual  drinking  cup, 
the  combination  shown  in  Fig.  11  may  prove  of 
practical  use  to  students  and  lovers  of  books.  The 
book  strap  has  a  flexible  loop  with  a  flanged  cap 
secured  to  its  center,  adapted  to  receive  and  engage 
one  end  of  a  collapsible  cup. 

JACK  FOR  TIGHTENING  ANTI-SKID 
CHAINS — A  practical  device  for  the  motorist's  tool 
kit  is  shown  in  Fig.  12  in  the  form  of  a  jack  for 
tightening  anti-skid  tire  chains.  It  comprises  a 
main  lever  portion  having  a  hook-shaped  end,  an 
arm,  also  provided  with  a  hook  at  its  free  end  and 
having  a  series  of  ratchet  teeth  arranged  about  its 
pivotal  point,  connected  with  the  main  lever  por- 
tion, and  a  pawl  on  the  main  lever  portion  for  en- 
gagement with  the  ratchet  teeth. 

SPRING  SWING— Figure  13  illustrates  an  inter- 
esting swing  arrangement  for  children.  Attached 
to  the  supporting  frame  are  four  levers  pivotally 
mounted  relative  to  each  other,  two  levers  extend- 
ing in  one  direction  and  two  in  the  other.  The 
ropes  supporting  the  swing-seat  pass  through  the 
upper  lever  ends  and  are  attached  to  the  lower 
ones,  and  the  weight  of  the  person  swinging  tends 
to  draw  the  levers  together,  thus  giving  a  springy 
action  and  considerably  extending  the  swinging 
period. 

NAIL-PULLING  ATTACHMENT— An  additional 
attachment  for  the  ordinary  type  of  nail-pulling 
hammer  head,  designed  to  aid  in  the  extraction  of 
long  nails,  is  shown  in  Fig.  14.  In  pulling  long 
nails  with  an  ordinary  hammer  it  is  usually  neces- 
sary, when  the  nail  has  been  partially  pulled, 
to  place  a  block  under  the  hammer  head  to  provide 
a  higher  base  for  leverage,  and  it  is  to  provide  such 
a  raised  base  without  the  necessity  of  finding  a 
block  that  the  attachment  has  been  designed. 

MARCHING  COMPASS  (British  patent)— In 
Fig.  15  is  shown  a  device  by  means  of  which  troops 
marching  at  night  through  open  country  can  deter- 
mine the  direction  of  march  and  maintain  it.  The 
device,  which  is  called  a  marching  compass,  com- 
prises a  graduated  disk  with  a  central  sight-carrying 
arm  and  two  other  arms,  which  are  so  set  in  rela- 
tion to  one  another  that  when  the  north  star  is 
sighted  over  the  central  sight  and  one  of  the  peripheral 
sights,  the  line  between  the  former  and  the  remaining 
sight  gives  the  direction  of  march.  A  mirror  may 
be  used  instead  of  one  of  the  sighting  arms. 

RESERVOIR  ATTACHMENT   FOR  PENS— An 

ink  fountain,  designed  to  convert  the  ordinary  pen 
into  a  semi-fountain  pen,  is  shown  in  Fig.  16.  The 
attachment  comprises  a  cup  attached  to  the  nib  of 
the  pen  as  illustrated.  The  pen  is  dipped  in  an  ink- 
well or  bottle  in  the  usual  way  and  held  there  long 
enough  for  the  cup  to  fill,  after  which  the  writing 
may  be  continued  for  a  considerable  period  before 
another  dip  into  the  ink  is  required. 

PRESSURE-OPERATED  ^EGG-BEATER— Figure 
17  shows  an  implement  for  beating  eggs,  whipping 
cream,  and  mixing  ingredients,  which  is  operated  in 
a  similar  manner  to  the  spiral-ratchet  screwdriver 
or  drill-head.  The  pushing  down  of  the  handle  causes 
the  vanes  to  revolve  rapidly. 

BRIDGELESS  EYEGLASSES— In  the  eyeglasses 
shown  in  Fig.  18  the  bridge  is  entirely  done  away 
with,  the  lens  being  held  in  position  by  a  metal 
spring  band  passing  completely  around  the  head. 
When  only  one  side  of  the  face  is  viewed  the  glass 
has  an  appearance  very  similar  to  that  of  a  monocle. 
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AT  a  concert  for  charity  in  a  country  town,  Miss 
Carter  obliged  by  reciting  "The  Village  Black- 
smith." At  the  conclusion  of  her  recital  the  rural 
audience  cheered. 

"Ancower!"  they  cried.     "Ancower  !" 

Miss  Carter  was  about  to  grant  the  request  when 
a  burly  fellow  very  much  out  of  breath  tapped  her 
on  the  shoulder. 

"I've  just  come  round  from  in  front,"  whispered 
the  man  excitedly.     "I  want  yer  to  do  me  a  favor." 

"Well,  what  is  it?"  queried  Miss  Carter. 

"It's  this,"  whispered  the  intruder.  "I  happen  ter 
be  the  feller  you've  been  talkin'  about,  and  I  want 
yer  to  put  in  a  verse  this  time  sayin'  as  how  I  let 
out  bicycles." 


First  Farmhand — Now,  what  do  you  suppose  that 
old  hen  is  eating  them  tacks  for? 

Second  Farmhand — Perhaps  she's  goin'  to  lay  a 
carpet ! 


A  certain  company  promoter  once  built  a  castle  on 
a  mountain  peak.  As  he  showed  the  gray  Medieval 
looking  pile  to  a  friend,  he  said: 

"I  don't  know  what  to  call  it.  What  name  do 
you  advise?" 

"It  looks  like  those  Scotch  castles  in  the '  High- 
lands," said  the  friend.  "Why  not  call  it  Dun- 
robin?" 

"Dunrobin?  Dunrobin?  Yes,  that  would  be  a 
good  name,"  said  the  millionaire;  "only,  you  see,  I 
have  no  intention  of  retiring  yet." 

Teacher — Archibald,  what  plants  flourish  in  exces- 
sive heat? 

Archibald — Ice  plants. — Judge. 

A  certain  millionaire  bought  a  Raphael  in  Rome. 
The  Italian  law  prohibits  the  exportation  of  master- 
pieces, and  the  buyer  had  the  happy  idea  of  getting 
the  Raphael  painted  over.  This  was  accordingly 
done.  The  rare  old  painting  reached  London  in  the 
guise  of  a  modern  snow  scene. 

Then  a  restorer,  under  the  watchful  owner's  eye, 
set  to  work  on  it.  With  a  sponge  dipped  in  tur- 
pentine he  proceeded  to  sponge  the  snow  scene  off. 
He  sponged  it  off  readily,  but  he  sponged  a  bit  of 
the  Raphael  ofif  '  too,- — and,  behold,  underneath  the 
Raphael  a  portrait  of  Marconi  was  revealed — 
London  Opinion. 


True  Economy — Friend — Why  do  you  wear  those 
fearfully  old-fashioned  collars?  Winkers  (a  man  of 
affairs) — Because,  when  the  washerwoman  sends 
them  to  anybody  else  they  send  them  back. — Foster, 
in  New  York  Weekly. 

An  aviator  descended  in  a  field  and  said  to  a 
rather  well-dressed  individual :  "Here,  mind  my  ma- 
chine a  minute,  will  you?" 

"What?"  the  well-dressed  individual  snarled.  "Me 
mind  your  machine?  Why,  I'm  a  United  States 
Senator !" 

"Well,  what  of  it?"  said  the  aviator.  "I'll  trust 
you." — Argonaut. 


"That  Jones  boy  who  used  to  work  for  you  wants 
to  hire  out  to  me.     Is  he  steady?" 

"Steady?  If  he  was  any  steadier  he'd  be  motion- 
less."— Judge. 


It  was  a  divorce  case,  and  the  detective  witness 
came  to  the  stand  dressed  in  black  broadcloth,  wore 
a  gold  fob  and  seals,  and  looked  much  more  like  a 
respectable  middle-aged  solicitor  than  a  member  of 
the  police  force.  The  man's  testimony  was  damag- 
ing to  his  client,  so  the  learned  counsel  began  his 
cross-examination  very  gently  and  was  excessively 
polite. 

"I  believe  you  are  John  Blank,  of  the  firm  of 
Blank  &  Co.,  the  eminent  detectives?" 

"Yes,  sir,"  said  the  witness,  "I  represent  that 
firm." 

"And  I  presume,"  continued  the  counsel,  "that  in 
the  course  of  your  duties  as  a  detective  you  have, 
at  times,  to  assume  many  disguises?" 

"Yes,  sir." 

"Then,"  said  the  counsel,  smiling,  "will  you  have 
the  goodness  to  tell  the  court  just  what  you  are 
disguised  as  now." 


"Queer  name,"  remarked  the  editor. 
"Yes,  it  might  belong  to  either  a  parlor  car'  or  a 
Russian  dancer." — Satire. 


Herbert  stood  on  a  chair.  The  chair  stood  in  the 
pantry.  The  jam  stood  on  the  shelf.  Herbert's 
mother  stood  on  the  threshold.  Herbert  stood  his 
ground.^  "My  son,"  said  the  mother,  pointing  at 
him  with  astonishment,  "I  am  s-u-r-prised !  To 
think  that  my  little  boy  would  do  a  thing  like  that." 
Herbert,  resourceful  and  not  at  all  abashed,  looked 
his  mother  straight  in  the  eye.  "Please  do  not  in- 
terfere with  the  minnuvers  of  a  boy  scout,"  he  said. 
"A  boy  scout?"     "Yes,  mother,  after  supplies." 


Knicker— What  is  Jones  trying  to  invent? 

Bocker — A  banana   peel   that   won't   skid. — Judge. 


"What  you  need,  madam,  is  oxygen.  Come  every 
afternoon  for  your  inhalations.  They  will  cost  you 
$4  each." 

"  I  knew  that  other  doctor  didn't  understand  my 
case,"  declared  the  fashionable  patient.  "He  told 
me  all  I  needed  was  plain  fresh  air." — Washington 
Herald. 


"Wliat's  that  big  iron  thing?"  asked  Laura. 

"Locomotive  boiler,"  replied  Tom. 

After  a  moment's  silence,  Laura  inquired,  "Why 
do  they  boil  locomotives?" 

"To  make  'em  tender  !"  said  Tom. — Santa  Fe  Em- 
ployee's Magazine. 


"What  be  these?" 

"Talking  machines,  you  rube.  Drop  a  nickel  in 
the  slot  and  the  machine  will  talk  to  you." 

"By  heck,  I'd  do  it,  if  I  thought  I  could  git  a 
civil   answer." — Washington  Herald. 


The  Boss  Barber — What?  You  have  cut  the  gen- 
tleman four  times?  Well,  just  for  punishment,  you 
must  shave  him  all  over  again,  right  away ! — Flie- 
gende  Blaetter. 

A  well-known  Scottish  architect  was  traveling  in 
Palestine  recently,  when  news  reached  him  of  an  ad- 
dition to  his  family  circle.  The  happy  father  im- 
mediately provided  himself  with  some  water  from 
the  Jordan  to  carry  home  for  the  christening  of  the 
infant,  and  returned  to  Scotland. 

On  the  Sunday  appointed  for  the  ceremony  he 
duly  presented  himself  at  the  church,  and  sought  out 
the  beadle  in  order  to  hand  over  the  precious  water 
to  his  care.  He  pulled  the  flask  from  his  pocket, 
but  the  beadle  held  up  a  warning  hand,  and  came 
nearer  to  whisper: 

"No  the  noo,  sir;  no  the  noo !  Maybe  after  the 
kirk's  oot !" 


"What's  the  matter  with  that  friend  of  yours? 
He  acts  like  a  crazy  man." 

"He's  all  right,  only  you  see  he's  from  Central 
America  and  every  time  he  hears  a  motorcycle  he 
thinks  a  revolution  has  been  started." — Chicago 
Record-Herald. 


Lady  (to  tramp  who  had  been  commissioned  to 
find  her  lost  poodle) — The  poor  little  darling,  where 
did  you  find  him? 

Tramp — Oh,  a  man  'ad  'im,  miss,_  tied  to  a  pole, 
and  was  cleaning  the  windows  wiv  'im  ! 


Boy — I  want  another  box  of  pills  like  I  got  for 
mother  yesterday. 

Druggist — Did  your  mother  say  they  were  good? 
Boy — No  ;  but  they  just  fit  my  air-gun. 


The  "Akron"  Anchored  over  the  Shore  at  Atlantic  City  on  the  Day  of  Her  First  Flight. 
The  Lifeboat  is  Shown  in  Position  under  the  Car 


THE  END  OF  THE  AMERICAN   ATTEMPT  TO  CROSS 
THE  ATLANTIC  BY  AIRSHIP 


The  bursting  of  the  trans-Atlantic 
airship  ''Akron"  while  flying  1,000  ft. 
above  the  ocean  at  Atlantic  City, 
early  on  the  morning  of  July  2,  kill- 
ing Melvin  Vaniman  and  his  crew  of 
four  men,  shocked  the  American  pub- 
lic more  than  any  other  aerial  acci- 
dent in  the  past  year  or  two.  It  came 
shortly  after  a  number  of  fatal  aero- 
plane accidents,  Miss  Harriet  Quimby, 
the  first  American  woman  to  receive 
an  air-pilot's  license,  and  her  pas- 
senger, W.  A.  P.  Willard,  falling  to 
their  death  the  previous  day  at  Bos- 
ton. 

The  disaster  to  the  ''Akron"  was  the 
ending  of  the  trans-Atlantic  aerial  Voy- 
age first  planned  by  Walter  Wellman, 
after  his  final  unsuccessful  attempt  to 
fly  to  the  North  Pole  in  1909.  Melvin 
Vaniman  was  Wellman's  chief  of 
staff  in  the  North  Pole  attempt,  and 
also  in  the  unsuccessful  attempt  to 
cross  the  Atlantic  in  the  ''America"  in 
1910.  In  this,  the  first  of  the  trans- 
Atlantic  attempts,  the  airship  was  in 
the  air  711/2  hours  and  traveled  ap- 
proximately   1,000    miles,    the  crew 


abandoning  it  at  a  point  about  375 
miles  out  from  the  Atlantic  coast, 
directly  east  of  Cape  Hatteras. 

Both  Vaniman  and  Wellman  re- 
tained their  enthusiasm  and  said  they 
would  try  again,  building  another  air- 
ship in  the  construction  of  which  they 
would  profit  by  experience.  Later, 
however,  Wellman  withdrew  and  Mel- 
vin Vaniman  went  on  with  the  project 
alone. 

When  the  "Akron"  started  on  its 
fatal  flight,  July  2,  the  atmospheric 
conditions  seemed  exceptionally  favor- 
able. Vaniman  appeared  to  have  com- 
plete control,  and,  after  circling  about 
over  the  inlet  and  the  mainland, 
pointed  the  ship's  nose  out  to  sea.  To 
those  who  had  witnessed  the  many 
flights  of  Vaniman  this  one  promised  at 
the  start  to  be  more  successful  than 
any  before  attempted. 

When  at  an  altitude  of  about  1,000 
ft.,  a  sudden  pufif  of  smoke  was  seen 
at  one  end  of  the  gas  bag.  In  a 
minute  the  bag  exploded,  a  mass  of 
flames  hid  the  ship  from  view,  then 
the  car  broke  away  from  the  envelope, 
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and  plunged  downward.  In  the  de- 
scent something  which  appeared  to  be 
the  body  of  a  man  shot  out  to  the  left 
of  the  wreckage  and  struck  the  water 
before  the  rest  of  the  descending  mass. 

One  theory  of  the  cause  of  the  ex- 
plosion is  that  somebody  let  too  much 
free  gas  into  the  engines  and  backed 
up  the  exhaust.  This  is  the  idea  of 
Chief  Beck  of  the  fire  department, 
who  was  on  hand  with  his  men  to  help 
in  the  launching.  He  had  no  idea  that 
anything  was  wrong  until  he  saw  the 
smoke  suddenly  change  to  flame  and 
the  entire  rear  of  the  bag  go  up  as 
though  by  explosion. 

Another  theory  is  that  a  dangling 
rope  of  the  rigging  dragged  into  the 
big  propellers,  whipped  up  against  the 
stern  end  of  the  envelope  and  snapped 
off  enough  of  the  cone  to  free  the  gas, 
allowing  the  vapor  to  sweep  into  the 
engines  and  explode,  while  other  re- 
ports ascribe  the  bursting  of  the 
envelope  to  expansion  of  the  inclosed 
gas  from  the  heat  of  the  sun. 

The  ''Akron"  was  258  ft.  long,  with 
an  extreme  diameter  of  45  ft.  The 
framework,  with  the  four  engines,  cy- 
lindrical   gasoline    tank    and  cabin, 


weighed  about  14,000  lb.  The  fuel 
tank  had  a  capacity  of  about  8,000  lb. 
of  gasoline.  The  lifting  power  was 
estimated  to  be  about  26,000  lb.,  and 
the  engines  developed  277  hp.  A  100- 
hp.  engine  was  used  for  the  forward 
vertical  propellers,  and  two  80-hp. 
engines  for  the  two  sets  of  orientable 
propellers,  which  could  be  turned 
from  the  horizontal  to  the  vertical,  to 
help  raise  and  lower  the  ship.  The 
remainder  of  the  power  plant  con- 
sisted of  a  17-hp.  engine  and  a  small 
dynamo. 


HEAT  AND  WATERPROOF 
FIREMEN'S  SUITS 

Special  suiting  for  firemen,  claimed 
to  be  both  water  and  heat-proof,  but 
otherwise  like  the  ordinary  fireman's 
suit,  is  manufactured  by  a  sporting- 
goods  concern  in  Indiana.  The  suit- 
ing is  composed  of  two  pieces  of  cloth 
cemented  together  with  rubber  be- 
tween. In  this  way  the  rubber  is 
kept  from  exposure  to  the  heat  and 
air,  which  would  act  upon  it  in- 
juriously. 


Constructing  the  Envelope  of  the  Ill-Fated  Airship  in  the  Factory  at  Akron,  Ohio.    It  was  the  Largest 

Ever  Made  in  the  United  States 
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Memory  Machine  That  Stays  on  the  Job 


introduced  throughout  the 


THE  first  mechanical  apparatus 
intended  to  prevent  the  busy 
man  from  forgetting  any  of  his  en- 
gagements has  just  been  devised  by  a 
New  York  inventor.  It  is  the  idea  of 
Harry  Bates,  who  is  the  inventor  of 
several  mechanical  devices  already  in 
use,  among  them  being  typewriter  pay 
stations 

country.      The  new 
memory  device  is  ope 
rated  by  a  large  spring, 
released  at  predeter- 
mined intervals  by  an 
ordinary  clock.    It  is 
a  desk  fixture  which 
keeps  accurate 
time   and  occu- 
pies a  desk  space 


andtim  of  it  on  a  card  and  drops  it  into 
the  case  in  the  pigeon  hole  set  aside 
for  that  purpose.  No  matter 
whether  the  engagement  is 
for  a  year  ahead, 
or  for  the  next    /.  "^'^ 
15  minutes, 
a  bell  rings 
when 


only  6  in. 
in  height 
and  8  in.  long. 
It  has  the  appearance 
of  a  desk  clock  with 
three    sets   of  pigeon 
holes,  one  series  for  the 
months   of   the  year, 
another  for  the  days  of 
the    month,    and"  the 
third  for  each  quarter 
of  an  hour  of  the  day. 

A  busy  professional, 
or  busmess  man  wish-  " 
ing  to  be  reminded  of  something  he  is 
to  do  in  the  future,  makes  a  memor- 
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that  par- 
t  i  c  u  1  ar 
time  comes 
and  a  card 
automati- 
cally drops 
down  before 
him.  Natu- 
rally, after 
this  he  has  no 
excuse  for  for- 
getting. The 
devicecan  thus  be 
filled  with  cards 
recording  the 
various  duties  of 
the  office  force  for 
the  next  day,  and  in 
the  absence  of  the 
head  of  the  office  each 
clerkwill  be  reminded 
at  ithe  proper  time  of 
just  what  he  has  to  do. 
No  alarm  ever  comes 
from  the  case  unless 
there  is  a  memoran- 
dum in  it,  and  it  can 
\  be  operated  by  one 
girl  in  the  office  to  keep  all  the  en- 
gagements of  every  one  in  the  office. 
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GROTESQUE  BIRD'S-HEAD 
UMBRELLA  HANDLES 

The  Parisian  always  enjoys  the  gro- 
tesque, which  finds  its  way  into  many 
f  fashions  and  novelties.  This  time  it 
[  is  an  umbrella  grotesque,  and  all  feni- 


Bird"s-Head  Umbrella-Handle  Designs  Amuse  Pari 


inine  Paris  has  the  rage.  The  um- 
brella heads  represent  different  birds 
smiling  a  stupid  smile  which  is  guar- 
anteed to  make  one  laugh,  even 
though  depressed.  The  bird  heads 
are  designed  by  various  well-known 
French  caricaturists  and  bear  their 
autographs,  which  makes  them  inter- 
esting objects  for  examination  and 
comparison. 


BREATHING    OZONIZED  AIR 
INCREASES  WEIGHT 

Recent  tests  made  upon  men  em- 
ployed in  the  First  National  Bank  of 
Chicago  have  shown  that  ozonizing 
the  air  increases  the  weight  of  clerks 
who  breathe  the  mixture,  by  promoting 
deep  and  exhaustive  breathing. 

The  men  upon  whom  the  experiment 
was  tried  were  at  work  in  the  bank's 
vault,  a  place  the  ventilation  of  which 
has  always  been  a .  difficult  problem. 
The  ozone  was  produced  in  the  room 
by  means  of  several  electrical  machines 
placed  in  the  corners. 

The  weight  and  chest  measure- 
ment of  each  man  employed  in  the 
vault  were  taken  when  the  ozon- 
izers  were  installed,  and  again  after 
the  machines  had  been  in  operation 
for  two  months.  It  was  found  that  in 
this  short  space  of  time,  every  man 
had  gained  in  weight  as  well  as  in 
chest  measurement.  And  the  bene- 
fit was  not  confined  to  the  physical 
side  of  the  man ;  the  mental  fac- 
ulties as  weW  were  quickened  by 
the  inhalation  of  the  pure  fresh 
air.  The  men  themselves  were 
enthusiastic  about  the  success  of  the 
new  system. 

The  process  is  familiar.  The  ozone, 
which  is  simply  a  special  form  of  free 
oxygen,  is  produced  in  the  atmosphere 
by  the  silent  discharge  of  electricity. 


ELECTRICAL  ACCIDENTS 
SHOW  NO  INCREASE 

Reports  of  factory  inspectors  in 
London  have  brought  out  some  re- 
markable figures  on  the  increased  use 
of  electricity  as  power.  During  the 
last  10  years,  the  report  shows,  the  use 
of  electric  power  from  the  public  plants 
alone  has  increased  from  30,000  hp.  to 
74,000  hp.  This  in  itself  is  not  so  as- 
tonishing as  the  fact  that  since  1907 
the  total  number  of  accidents  annually 
has  not  increased  at  all.  In  the  opin- 
ion of  the  inspectors  such  accidents 
as  did  occur  were  not  so  much  due  to 
the  ignorance,  or  incompetence,  of  em- 
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ployes  handling  electrical  machinery 
the  cr.relessness  of  employers  in 
•  provide  proper  safeguards 
.sc.    As   an   example,   it  is 
pointed  out  that  the  sparking  of  elec- 
trical apparatus  in  a  dusty  oil-cake 
mill  was  responsible  for  an  explosion 
and  consequent  loss  of  life,  but  might 
have  been  avoided  if  precautions  had 
been  taken  to  pre*'ent  the  sparking. 


ELECTRIC  MILKING  IN 
THE  PASTURE 

Milking  the  cows  in  the  pastures  by 
means  of  electrical  milking  machines 
is  being  successfully  tried  on  the  great 
farm  near  Berlin  which  is  operated  by 
that  city.  Cables  carrying  power  are 
laid  out  to  the  pastures  and  the  motor 
and  milking  apparatus  all  in  one  ma- 
chine is  easily  carried  around.  It  has 
been  found  that  one  man  can  take  care 


of  the  operation  of  six  milking  ma- 
chines out  in  the  fields.  Electricity  is 
used  in  every  possible  way  on  the  farm, 


Milking  a  Cow  in  the 
Pasture  with  an  Elec- 
trically Driven  Milk- 


ing  Machine,  on  the 
BerlinMunicipalFarm 


and  for  this  purpose  a  network  of 
transmission  wires  covers  the  farm,  so 
that  short  flexible  cables  for  motors 
will  bring  power  to  any  desired  spot 
from  the  feed  wires. 


MOTOR  GETS   POWER  FROM  STREAM  FLOW 


A  hydroelectric  power  machine, 
which  the  inventor  claims  will  be  an 
important  factor  in  the  manufacture  of 
electricity  by  water  power,  has  just 
been  tested  in  the  Chicago  Drainage 
Canal  at  Joliet,  111.,  with  re- 
sults satisfactory  to  the  in- 
ventor. He  states  he  re- 
ceived the  suggestion  for  the 
machine     from     an  article 


which  appeared  in  Popular  Mechanics 
Magazine  a  year  ago. 

The  machine  consists  of  two  cog- 
wheels, one  20  ft.  and  the  other  12  ft. 
in  diameter,  over  which  run  two  chains 
50  ft.  long,  equipped  with  12 
teel  paddles.  The  paddles  are 
swung  upon  bars  and  are  bent 
outward  in  the  middle  so  that 
they  carry  but  half  a  pint  of 
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water  after  leaving  the  stream.  A 
frame  fits  over  the  wheels  and  chain, 
and  above  it  is  placed  an  electric  motor 
connected,  by  means  of  a  chain,  with  a 
flywheel,  which  in  turn  is  connected 
with  the  smaller  of  the  two  water 
wheels.  The  entire  frame  rests  upon 
two  barges  and  is  lowered  into  the 
water  so  that  the  smaller  wheel,  which 
faces  the  stream,  is  almost  submerged. 
At  the  initial  try-out  the  machine 
showed  48  per  cent  efficiency  in  an 
eight-mile  current,  according  to  the 
inventor. 

The  motor  was  connected  with  a 
dynamo  and  electric  current  generated. 
Ten  arc  lights,  a  number  of  incandes- 
cent lamps  and  two  searchlights  were 
wired  up  to  the  generator  and  light 
was  furnished  for  an  evening  band 
concert  in  the  city  park  of  Joliet. 


^'HURDLING"  WITH  A 
MOTORCYCLE 

The  very  interesting  illustration  ac- 
companying this  article  shows  the  so- 
called  hurdle  test  for  spring  forks, 
which  is  carried  out  at  the  factory  of 
one  of  the  well-known  motorcycle  con- 
cerns in  this  country.  The  test  consists 
in  driving  the  cycle  around  an  oval  test 
track  at  a  speed  of  about  40  miles  an 
hour,  across  which  a  4  by  4-in.  timber 
obstruction  has  been  laid.  On  strik- 
ing this,  the  machine  with  its  rider 
jumps  about  2  ft.  into  the  air  and 
alights  some  10  ft.  away,  thus  subject- 
ing the  forks  to  a  greater  shock  than 
they  are  ordinarily  liable  to  suffer  in 
regular  service. 

Testing  the  Strength  of  the  Front 
Fork  of  a  Motorcycle  by  Running  at 
High   Speed   against  an  Obstruction 


MAKING  OVEREXPOSURE 
IMPOSSIBLE 

Photographic  plates  in  the  use  of 
which  overexposure  is  impossible,  have 
recently  been  put  on  the  market  by  an 
English  manufacturer.  The  improve- 
ment is  due  to  the  addition  of  certain 
chemicals  (hydrazine  and  hydroxyl- 
amine  derivatives)  .to  the  sensitive 
film.  The  speed  of  the  plate  is  not 
adversely  affected  by  the  new  method. 
In  landscape  photographs  it  is  possible 
to  include  the  sun  itself  without  dan- 
ger of  "fogging.''  If,  however,  the  ex- 
posure has  been  more  than  40  times 
the  normal,  a  special  developer  is  re- 
quired, the  formula  for  which  has  been 
provided  by  the  manufacturer.  In 
all  cases  of  shorter  exposure  the  ordi- 
nary developer  is  found  satisfactory. 
W^ith  the  new  plate  it  is  possible  to 
photograph  a  room  with  a  brightly 
lighted  window,  notwithstanding  its 
acute  contrast  with  the  interior.  In 
instances  of  this  character,  of  course, 
it  is  necessary  to  prolong  exposure  in 
order  to  obtain  detail  in  dimly  lighted 
portions  of  the  picture. 

Another  development  in  photogra- 
phy is  the  production,  also  by  an  Eng- 
lish manufacturer,  of  a  print  paper 
which  is  termed  cream-canvas  bromide 
and  gaslight  paper.  As  indicated  by 
the  name  the  paper  is  of  cream  color 
over  which  is  spread  the  canvas  grain 
which  gives  the  finished  print  the  ap- 
pearance of  a  one-color  painting.  The 
tone  of  the  paper  is  suited  to  effects 
obtained  by  sunlight,  and  for  figure 
studies  in  strongly  lighted  studios. 

Three  Photographs  of 
the  Same  Test,  Fitted 
Together 
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GRADING  A   RAILROAD  THROUGH  ANT  HILLS 


Ant  hills  are  furnishing  a  consider- 
able portion  of  the  work  for  contrac- 
tors on  the  present  extension  of  the 


the  ant  hills  which  are  encountered, 
but  as  all  the  earthwork  is  done  by 
hand  labor,  much  time  is  spent  tearing 


Cape-to-Cairo  road 
in  Africa,  which  is 
now  proceeding 
from  Elizabethville 
in    the    Congo  to 
Bunikeia,   for  this 
stretch    o  f  several 
hundred  miles  is 
over  a  plain  varied 
only  by  the  enor- 
mous   ant  hills 
which  in  some  in- 
stances rise  60  ft. 
high. 

Observa- 
tories intended 
primarily  for  sur- 
veying purposes 
have  been  built 
by  the  contractors 
on  these  ant  hills. 
The  preparation 
of   the  roadbed 


Upper  View  —  Laborers  Tearing  Down  a  Great  Ant 
Hill  on  Level  Plain  in  Congo  to  Make  Way  for  Cape- 
to-Cairo  Railway  Roadbed 

Lower  View — Monster  Ant  Hill  on  the  Cape-to-Cairo 
Railroad  near  Elizabethville,  Congo,  Which  is  being 
Used  by  Surveyors  as  an  Observatory 


through  this  section  requires  only  the 
cleaning  out  of  the  jungle  along  the 
right  of  way,  and  the  destruction  of 


down  the  ant 
hills.  The  ants  are 
white,  and  well 
under  an  inch  in 
length.  They  are 
very  destructive, 
ruining  almost  any- 
thing they  encounter 
except  metal,  and 
frequently  they 
travel  in  armies 
which  do  great 
damage.  They  de- 
stroy only  the 
parts  of  an  arti- 
cle which  are  not 
exposed  to  the 
open  air,  so  that 
the  surveyors 
have  found  that 
when  they  left 
shoes  where  the 
ants  could  reach 
them,  the  soles  were  entirely  eaten 
away  by  the  insects  while  the  uppers 
were  left. 


VAST  SECTION  COVERED  WITH  ASHES  FROM 


A  mighty  volcanic  eruption  which 
covered  a  vast  section  with  volcanic 
ashes,  all  on  United  States  territory, 
this  summer,  passed  almost  unnoticed 
due  to  the  fact  that  it  occurred  in  the 
sparsely  settled  southwestern  Alaska. 
News  comes  out  of  that  region  so 
slowly  and  so  incomplete  that  facts  of 
the  extent  of  the  eruption,  its  damage, 
and  photographs  of  its  progress  are 
difficult  to  obtain.  Yet  its  magnitude 
is  indicated  by  the  fact  that  the 
clouds  of  volcanic  ashes  were  observed 
as  far  away  as  Prince  Rupert,  British 
Columbia,  a  thousand  miles  from  the 
scene  of  the  disturbance  in  the  Aleu- 
tian Range. 

Mt.  Katmai  and  Mt.  Peulik  of  this 
range  were  both  charged  with  the 
eruption,  Peulik  being  the  first  consid- 
ered as  there  is  little  knowledge  about 
the  mysterious  Katmai,  far  in  the 
mountain  wilderness,  but  the  later  evi- 
dence all  points  to  Katmai  being  the 
disturber,  located  not  far  from  the  sea- 
shore settlement  of  Katmai,  a  short 
distance  north  of  Mt.  Peulik  and  Cold 
Bay.  Reports  based  on  unsatisfactory 
and. distant  views  of  Mt.  Katmai  are  to 
the  effect  that  the  mountain  now  has 
three  craters. 

On  June  6  the  mighty  cannonading 
of  Katmai  ''blowing  ofif  its  head"  was 
heard  over  a  great  section  of  south- 
western Alaska,  and  by  night  the  rain 
of  volcanic  ashes  came.  The  nearest 
village  of  any  size  is  Kadiak,  on  Ka- 

Lower  View  Shows  Volcanic  Ashes  One  to  Four  Feet 
in  Depth  over  Kadiak  Village 


diak  island,  which  has  a  population  of 
about  500,  most  of  the  people  living  on 
the  fish-canning  industry.  For  three 
days  following  the  outbreak  of  Katmai, 
gray  volcanic  ashes  filled  the  air  so 
that  one  could  not  see  more  than  five 
feet.  The  entire  population  was  taken 
on  board  the  revenue  cutter  "Man- 
ning" and  taken  out  to  sea  to  escape 
suffocation. 

The  ashes  covered  Kadiak  to  a  depth 
of  from  one  to  four  feet,  and  appeared 
to  be  in  three  layers,  powdered  pumice 
stone  at  the  bottom,  yellow  sulphuric 
ash,  and  then  the  gray  volcanic  ash  on 
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ERUPTION    OF    ALASKAN    VOLCANO  KATMAI 


Katmai  in  Eruption  Reindeer  Seeking  Shelter 

ried  in  boats  to  Kadiak  and  out  on  the 
open  straits.  A  mother  and  her  child 
are  known  to  have  lost  their  lives  in 
Katmai  village. 

Photographs  of  the  distant  moun- 
tain in  eruption  were  obtained  from 
the  deck  of  the  steamer  ''Dora,"  be- 
tween Kadiak  and  Afognak  islands,  on 
June  6,  until,  by  4:30  in  the  afternoon, 
daylight  was  blotted  out  and  electric 
lights  had  to  be  used,  in  a  season  when 
daylight  is  almost  continuous. 

After  the  heavy  rain  of  ashes  came 
rainstorms,  which  were  in  the  end 
providential  to  the  inhabitants.  The 
rain  appeared  to  bring  down  some  ele- 
ment which  burned  the  skin,  and  black- 
ened brass  work  on  steamers,  the  ex- 
planation accepted  on  shipboard  being 
that  the  element  was  of  a  sulphurous 
nature.  However,  the  rain  rapidly 
washed  the  ashes  away  in  the  thinner 
places,  making  it  possible  to  resume 
agricultural  operations.  Stock  had  to 
be  fed  on  baled  hay  for  a  few  days,  and 
then  grass  began  to  push  up  in  places 
with  great  luxuriance.  The  rich  vol- 
canic soil  of  Kadiak  and  the  adjoining 
shores  will  be  improved  measurably  by 
the  volcanic  ashes,  in  the  opinion  of 
the  inhabitants  of  the  section,  after 
rains  have  completed  the  work  of 
beating  this  fine  ash  into  the  soil. 

C  Smoke-abatement  laws  have  been 
rigorously  enforced  in  the  Bengal 
province  of  India  for  the  past  7  years. 
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Near  View  of  Katmai 


top,  constituting  the  larger  portion  of 
the  coat.  The  roof  of  one  of  the  can- 
neries gave  way  under  the  weight.  As 
far  away  as  Cook  Inlet,  400  miles  to 
the  northeast,  the  ashes  in  some  places 
accumulated  to  a  depth  of  a  foot. 

Inhabitants  of  Katmai  village  fled 
by  boat,  at  the  beginning  of  the  erup- 
tion to  the  island  of  Afognak  across 
Shelikof  Strait,  and  from  the  settle- 
ments of  Cold  Bay,  Kanatuck,  Doug- 
las, Kanganute  and  Savanoosky  the 
frightened  fishermen  and  ranchers  hur- 
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MISSION  LAMP  STANDARDS 
FOR  STREET  LIGHTING 

The  residents  of  a  small  and  exclu- 
sive residential  tract  in  Los  Angeles 
have  set  up  especially  designed  mission 
lamp  standards  at  the  corners  in  place 
of  the  ordinary  cast-iron  lamp  posts 
commonly  used.  These  standards  do 
much  to  beautify  the  neighborhood. 

Five  rectangular 
lanterns  of  bronze  and 
glass  inclose  the  elec- 
tric bulbs,  and  these 
are  supported  by  a 
framework  of  u  n- 
painted  timbers, 
Avhich  surround  a  sub- 
stantial standard  of 
dull  red  bricks,  the 
Avhole  resting  upon  a 
concrete  foundation 
above  the  curb. 


LOCOMOTIVES 
AT  EACH  END 
OF  TRAINS 

In  changing  from 
steam  power  to  elec- 
tric power  for  its  enor- 
mous city  and  sub- 
urban passenger  traf- 
fic, the  Berlin  Stadt- 
bahn  has  decided  to 
use  electric  locomo- 
tives, one  at  each  end 
of  all  long  trains,  in- 
stead of  having  each 
coach  fitted  with  mo- 
tors to  run  separately. 
It  is  said  557  locomo- 
tives will  be  used  with 
690  passenger  coaches  and  29  repair 
cars.  When  two  or  more  locomotives 
are  coupled  to  the  same  train,  as  cir- 
cumstances demand,  these  will  be  ope- 
rated by  one  man  by  means  of  a  simpli- 
fied multiple-unit  system.  The  asser- 
tion is  made  that  experience  gained 
with  electric  locomotives  in  Germany 
shows  that  maintenance  costs  are  be- 
low those  of  motor  coaches.  The  loco- 
motive has  large  hauling  powers  and 


one  such  engine  can  therefore  take  the 
place  of  many  motor  coaches.  Added 
to  this,  the  motors  and  other  electrical 
gear  are  very  accessible,  which  is  an 
important  item  from  the  point  of  clean- 
ing and  repairs.  It  also  appears  that 
since  the  motors  of  electric  locomotives 
are  spring-borne  and  placed  high  up  in 
the  body,  there  is  less  noise  and  vibra- 
tion, as  compared  with  motor  coaches, 
and  that  they  do  less 
damage  to  the  track. 
During  the  busiest 
hours  of  the  day, 
when  the  traffic  is 
heaviest,  the  trains 
will  be  made  up  of  13 
six  -  wheel  coaches, 
which  will  be  pro- 
pelled by  two  locomo- 
tives, one  at  each  end 
of  the  train.  At  other 
times,  when  the  rail- 
way is  less  busy,  the 
trains  will  consist  of 
five  or  eight  cars, 
which  will  be  coupled 
to  a  single  locomotive. 
Trains  made  up  in 
this  manner  can  be 
driven  from  either 
end  by  fitting  the 
last  coach  with  a  con- 
troller. 


Artistic  Mission  Lamp  Standards  Used  for 
Street  Illumination  in  a  Residence 
District  of  Los  Angeles 


VIBRATIONLESS 
CONCRETE 
TABLES 

Concrete  tables  to 
give  absolute  freedom 
from  vibration  have 
been  constructed  for 
the  Butte  School  of  Mines,  as  stand- 
ards for  laboratory  balances.  The 
concrete  pillar  is  built  up  from  the 
solid  earth  through  the  floor,  to  the 
required  table  height,  and  the  balances 
are  placed  on  the  top  of  the  pillar. 
For  convenience  in  operating  the  bal- 
ances, a  wooden  table  is  built  up  from 
the  floor  around  the  pillar,  but  kept 
entirely  free  of  the  pillar  on  all  sides, 
lest  vibration  be  communicated. 
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LABOR-SAVING  DEVICES  IN  AN  INVENTOR'S  KITCHEN 


A  Los  Angeles  inventor  has  busied 
himself  lately  with  the  problems  of  the 
housewife,  endeavoring  to  plan  con- 


cold-water  faucets  are  in  the  wall  over 
one  end  of  the  sink. 

In  the  combined  gas  stove  and  fire- 
less  cooker  the  gas  plate-  is  boxed  in  a 
wooden  case,  lined  with  mineral  wool 
and  provided  with  an  inner  casing  of 
zinc.  When  the  hinged  lid  is  thrown 
back,  the  device  serves  as  an  ordinary 
gas  stove.  Food  which  requires  hours 
of  cooking  is  brought  to  the  proper 
temperature  and  then  the  cover  is 
dropped  into  place,  the ,  gas  being 
allowed  to  burn  a  minute  or  two  longer 


Folding  Ironing  Board, 
Showing  Attachment  for 
Ironing  Sleeves,  and  the 
Clothesline 


The  Folding  Kitchen  Sink  in 
Place  for  Dishwashing 


veniences  which 
will  make  the  lot 
of    the     worker  in 
kitchen  easier.   He  has  car- 
ried out  the  ideas  in  his 
own  home  and  the  result,  although  not 
perfect,  contains  in  a  rough-and-ready 
fashion  ideas  which  may  be  developed 
into  really  practical  labor  and  space- 
saving  devices. 

Included  in  these  ideas  is  a  disap- 
pearing sink,  the  combination  of  a  fire- 
less  cooker  with  a  gas  stove,  and  a 
folding  ironing  board  having  an  at- 
tachment for  ironing  sleeves.  The 
sink  folds  back  against  the  wall  when 
not  in  use  arid  is  concealed  by  a  door. 
When  dish-washing  time  arrives,  the 
door  is  opened  downward  and  becomes 
a  support  for  the  sink,  which  is  at  a 
height  enabling  the  housewife  to  be 
seated  while  at  work.    The  hot  and 


The  Combined 
Gas  Stove  and 
FirelessCooker 
Which  may  be 
Operated 
Either 


to  thoroughly  heat  the  interior.  A  spe- 
cial intake  and  outlet  for  air  is  pro- 
vided for  the  brief  time  during  which 
the  gas  burns  while  the  cover  is  down. 

The  ironing  board  folds  back  against 
the  wall  when  not  in  use.  In  connec- 
tion with  it  is  a  double  clothesline  on 
a  spring  reel.  In  use  the  loop  end  of 
the  line  is  slipped  over  a  hook  at  the 
farther  side  of  the  kitchen. 
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EYE  INJURIES  TO  ECLIPSE 
OBSERVERS 

Eye  affections,  resulting  from  look- 
ing at  the  sun  during  a  recent  eclipse 
visible  in  Germany,  were  common  in 
Berlin  following  close 
after  the  event.  On 
the  day  of  the  eclipse 
the  sky  was  clear  and 
the  maximum  obscura- 
tion took  place  at  the 
noon  hour  when  thou- 
sands were  on  the 
streets.  Some  persons 
used  smoked  glass 
while  others,  ignoring 
newspaper  warnings, 
viewed  the  sun  through 
a  hole  pierced  in  paste- 
board. Not  a  few  gazed 
at  the  mighty  orb  with- 
out any  protection  and 
these  suffered  most. 
Many  cases  of  injury 
done  to  the  eyes  were  reported  by  ocu- 
lists and  physicians,  one  surgeon  re- 
porting 14  cases. 

Besides  ordinary  cases  of  inflamma- 
tion, instances  of  more  serious  visual 
disturbances  were  noted,  many  fear- 
ing at  first  that  they  were  becoming 
totally  blind.  Some  patients  admitted 
they  had  stared  a  full  minute  at 
the  sun  while  others  declared  they  had 
looked  at  ''Old  Sol"  not  more  than  a 
few  seconds.  Fortunately  most  cases 
made  a  relatively  quick  recovery,  but 
it  is  predicted  that  the  next  eclipse  of 
the  sun  visible  in  the  German  capital 
will  be  viewed  with  extreme  caution. 


per 


which   runs   at   700  revolutions 
minute. 

The  owner  of  the  outfit  and  his  wife 
travel  from  town  to  town  in  the  auto- 
mobile, which  has  covered  over  14,500 
miles,  and  the  tent,  seats  and  other 


The  Automobile  Electric  Plant  Which  Furnishes  Current  for 
a  Traveling  Motion-Picture  Show 


heavy  equipment 
shipped  by  rail. 


of   the    show  are 


PICTURE-SHOW  ELECTRIC 
PLANT  IN  AUTOMOBILE 

A  motion-picture  showman,  who 
travels  from  place  to  place,  giving 
shows  in  a  tent,  has  equipped  his  au- 
tomobile with  an  electric  plant  for  the 
operation  of  the  motion-picture  ma- 
chine and  for  the  45  electric  lamps  in 
and  around  the  tent  and  on  the  auto- 
mobile itself.  The  electric  plant  con- 
sists of  a  60-volt  slow-speed  dynamo 


ICE-COOLED  DRINKING 
FOUNTAIN 

A  bubbling  drinking  fountain  with 
an  arrangement  for  cooling  the  water 
by  ice  in  a  cooling  tank  is  shown  in  the 
accompanying  il- 
lustration. The 
cooling  tank, 
which  has  a 
thick,  cork- 
packed  jacket,  is 
equipped  with  a 
coil  of  brass  pipe, 
and  through  this 
coil  passes  the 
supply  of  fresh 
water.  The  ap- 
paratus has  a 
1  1/2  -  i  n.  pipe 
standard  and  the 
waste  bowl  is  of 
cast  iron  with 
vitrified  porce- 
lain enamel  on  the  inside.  The  water 
supply  is  controlled  by  a  self-closing 
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bibb  and  the  water  is  furnished  through 
a  bubbler  which  regulates  within  itself 
the  height  of  the  flow  of  water.  After 
adjustment,  the  height  of  the  water  re- 
mains essentially  constant  and  is  regu- 
lated so  as  to  prevent  contact  between 
the  mouth  and  the  appliance. 


RIVALRY  OF  MOTORMEN 
TO  SAVE  POWER 

To  reduce  the  cost  of  electrical 
energy  and  at  the  same  time  make  the 
number  of  fares  run  as  high  as  pos- 
sible, the  manager  of  an  English 
street-railway  system  put  into  effect 
with  good  results  a  bonus  system  for 
the  motormen  and  conductors.  The 
saving  in  electrical  energy  is  reported 
to  have  been  25  per  cent. 

The  system  was  worked  out  on  the 
basis  of  a  12-weeks'  run,  and  first, 
second  and  third  prizes  in  cash  were 
offered  for  the  best  showing  by  motor- 
men  of  each  route  at  the  end  of  that 
time.  Consolation  prizes  Avere  offered 
to  motormen  Avho  made  a  showing 
below  the  car-mile  average  of  the  12- 
week  period.  Meters  Avere  used  to 
record  the  operation  of  each  car.  In 
order  to  make  the  test  as  fair  as  pos- 
sible, each  motorman  Avas  allowed  to 
handle  the  same  car  throughout  the 
period. 

When  this  portion  of  the  scheme 
was  first  put  into  effect,  such  keen 
rivalry  developed  among  the  men  that 
they  rushed  by  corners  and 
failed  to  pick  up  passengers 


with  the  result  that  the  savings  made 
on  electrical  energy  were  lost  in  the 
passenger  receipts. 

The  manager,  however,  had  wit 
enough  to  put  an  end  to  this.  He 
offered  similar  prizes  to  conductors 
turning  in  the  most  cash  during  the 
12  weeks,  over  and  above  the  average 
daily  receipts  on  their  routes.  The 
result  was  the  crew  of  each  car  came 
to  an  understanding.  They  agreed 
that  they  would  both  try  to  win  prizes 
and  split  the  money  equally  between 
them  at  the  end  of  the  period.  The 
outcome  of  the  double  scheme  was  fine 
team  work,  more  cash  receipts,  and  the 
saving  of  "juice." 


FIRE  OR  PANIC  MENACE 
TO  SKYSCRAPERS 

Fire  drills  in  every  high  building  are 
urged  by  city  building  inspectors  and 
others  who  have  given  thought  to  the 
dangers  confronting  the  thousands 
hived  in  20  and  30-story  skyscrapers. 
The  chief  inspector  of  buildings  for  the 
Borough  of  Manhattan  recently  proph- 
esied a  disaster  that  will  stagger  hu- 
manity unless  needed  precautions  are 
soon  taken.  So  far  as  the  construction 
of  these  buildings  is  concerned  they 
are  stated  to  be  absolutely  safe,  but  the 
disaster  which  is  foretold  is  to  come 
through  fire  or  panic.  It  is  pointed  out 
that  the  proximity  of  stairways  in 
many  buildings  to  elevator  shafts  is 
one  serious  source  of 
danger  as,  in  case  of 
fire,  the  shafts  .  are 
likely   to  become 
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roaring  chimneys.  Other  stairways 
and  fire  escapes  are  so  constructed  that 
a  panic  would  almost  certainly  arise  if 
they  were  used  except  where  there  is 
general  knowledge  of  what  to  do  in 
such  an  emergency.  The  feeling  is 
rapidly  growing  that  fire  drills  of  some 
sort  should  be  made  compulsory  by 
law  in  every  high  building,  no  matter 
how  it  may  be  occupied. 


INTERNATIONAL  WIRELESS 
REGULATIONS 

An  echo  of  the  ''Titanic"  disaster  is 
found  in  the  resolutions  passed  at  the 
recent  International  Radio  Telegraph 
Conference  held  in  London.  It  was 
decreed  that  the  wireless  station  of  a 
ship  at  sea  should  remain  silent  for  . a 
certain  period-  of  each  hour,  during 
which  the  operator  should  be  watch- 
ing for  distress  signals  only.  In  such 
cases  the  distressed  ship  should  con- 
trol the  field  within  her  radius,  and 
should  it  happen  that  a  number  of 
boats  answer  her  distress  call  she 
shall  determine,  in  order  to  avoid  con- 
fusion, which  of  those  responding  is 
to  remain  silent.  With  respect  to 
weather  observations,  it  was  decided 
these  should  be  given  right  of  way 
over  commercial  dispatches.  Repre- 
sentatives of  the  United  States,  Great 
Britain,  Russia,  Germany,  France, 
Italy,  Spain  and  Portugal  signed  the 
resolutions. 


PUTS  AN  END  TO  BAGGAGE 
SMASHING 

Baggage  smashing  will  soon  become 
one  of  the  lost  arts  if  the  simple  and 
effective  device  shown  in  the  accom- 
panying illustration  is  put  into  gen- 
eral use.  The  cushion,  or  mat,  upon 
which  the  trunk  descends  in  unload- 
ing, recently  was  adopted  by  the  Cum- 
berland Valley  Railroad  and  that  com- 
pany reports  that  it  has  proved  very 
efficacious.  The  photograph  shows  it 
in  use  at  one  of  their  stations. 

The  cushion  is  composed  of  four 
strips   of   hard   wood   to   which  are 


nailed  24  pieces  of  scrap  air-brake  hose. 
The  hose  lengths  are  held  in  place  by 


Cushion  Baggage  Protector  Made  of  Wood 
and  Scrap  Hose 


ly^-in.  clout  nails,  driven  through  the 
strips  of  wood  and  clinched  to  the 
hose  by  means  of  an  iron  rod  inserted 
wdiile  the  nails  are  being  driven.  The 
cushions  are  22^/4  in.  wide  by  4  ft.  4 
in.  long. 


DYNAMITE  IN  BRIDGE 
CONSTRUCTION 

Railroading  in  the  West  continually 
presents  new  prol^lems  to  the  construc- 
tion engineer,  but  the  use  of  dynamite 
in  place  of  a  saw  was  tried  for  the 
first  time  on  a  Santa  Fe  bridge  over 
the  San  Joaquin  River,  near  Fresno, 
California. 

Concrete  abutments  and  piers  had 
been  built  under  an  old  wooden  trestle- 
type  bridge  and  the  principal  girders 
of  the  new  steel  structure  prepared 
and  riveted  together  at  a  distance 
ready  to  be  lowered  into  place  from 
derrick  trains.  All  the  earlier  stages 
of  the  new  bridge  had  been  constructed 
with  the  wooden  bridge  as  a  falsework 
and  without  interruption  to  traffic. 
But  the  floor  of  the  wooden  bridge 
was  15  ft.  higher  than  the  new  steel 
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structure  was  intended  to  be.  To 
shorten  the  supports  by  sawing  would 
take  several  days  and  tie  up  traffic. 

The  engineers  got  around  the  diffi- 
culty by  running  the  derricks  out  to 
the  proper  points  and  then  placing  a 
small  charge  of  dynamite  in  each  of 


the  wooden  supports  of  the  old  bridge 
just  15  ft.  below  the  roadbed.  The 
dynamite  shots  were  discharged  simul- 
taneously, the  old  bridge  fell,  and  the 
entire  steel  structure  dropped  into 
place  at  once.  It  took  but  three  hours 
then  to  lay  the  ties  and  rails. 


Dummy  Village 

Undergoing 
Field  Artillery 
Bombardment 


*  i 


A  DUMMY   VILLAGE   AS  ARTILLERY  TARGET 


A  line  example  of  the  steadily  de- 
veloping idea  of  "more  realism"  in  ar- 
tillery target  practice  is  forthcoming 
from  England,  where  a  dummy  village 
was  recently  built  as  a  target  to  be  de- 
molished by  artillery  fire.    The  village, 


Dummy  Men  before  Bombardment  of  Village 


constructed  of  canvas,  comprised  sev- 
eral cottages,  barns  and  outhouses,  an 
inn,  school,  hospital,  and  a  church  hav- 
ing a  spire  36  ft.  high. 

The  dummy  village  was  constructed 
near  Okehampton,  in  a  rolling  country, 
and  the  batteries  were  concealed  two 
miles  away.  On  a  hill  a  mile  and  a  half 
away  from  the  doomed  village  were 
stationed  military  observers  with 
range-finding  instruments,  to  direct  the 
fire,  and  to  watch  the  progress  of  de- 
struction. 

By  the  time  three  batteries  had  com- 
pleted practice  everything  was  demol- 
ished with  the  exception  of  the  church 
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with  its  Red  Cross  flag  flying,  and  the 
lyddite  shells  had  blown  great  trenches 
in  the  street. 


CAn  American  breakfast-food  concern 
is  considering  the  advisability  of 
manufacturing  a  variety  of  their  staple 
product  from  the  taro  root  of  Hawaii, 
which  is  used  by  the  natives  for  the 
making  of  their  well-known  delicacy, 
*'poi." 


Shell  Exploding,  Photograph  by  Observer  Half 
a  Mile  Away 


ITALIAN   MAIL  BOXES  EXCEL  AMERICAN 


Apartment  houses  in  Milan  and 
Genoa  are  equipped  with  mail  boxes 
which  in  many  respects  are  superior  to 
those  found  in  American  buildings  of 
similar  type. 

The  apparatus  is  situated  in  the  halls 
or  vestibules  and  has  the  front  appear- 
ance of  a  door,  the  upper  part  of  which 
consists  of  individual  letter  boxes,  one 
for  each  tenant,  besides  which  there  is 
a  separate  box  provided  for  outgoing 
mail  to  be  collected  by  the  postman. 
Each  letter  box  is  numbered  and  each 
tenant  has  an  individual  key  which 
cannot  open  any  of  the  other  boxes. 
The  postman  carries  a  pass  key  which 


opens  all  the  boxes  along  his  route. 
With  one  turn  of  his  key  he  opens  all 
the  slits  of  the  boxes  as  well  as  the  col- 
lecting box,  and  causes  to  be  thrown 
into  view  under  the  slits  names  of  all 
the  tenants.  The  placing  of  a  piece  of 
mail  in  a  box  automatically  notifies  the 
tenant  by  means  of  an  electric  bell. 
Simultaneously  a  white  indicator 
drops  underneath  the  slit  of  the  box  so 
that  an  absent  tenant  upon  his  return 
will  know  there  is  mail  in  the  box,  thus 
avoiding  opening  the  box  unnecessar- 
ily. The  indicator  disappears  when  the 
mail  is  withdrawn. 

After  distributing  and  collecting,  a 


One  of  the  Batteries  Di 
Its  Fire  against  the  Dummy 
Village 
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touch  of  a  lever  at  the  base  of  the  ap- 
paratus closes  all  the  slits  and  the 
names  disappear.  The  device  assures 
safety  and  privacy,  making  it  impossi- 
ble for  peddlers  or  solicitors  to  obtain 
the  names  of  tenants,  or  local  trades- 
men to  clutter  boxes  with  advertising 
matter.  Just  how  it  w^ould  appeal  to 
the  man  looking  for  a  friend  at  mid- 
night with  only  a  street  address  to 
guide  him  is  another  story. 


for  the  preaching  of  the  Revs.  New- 
man Hall,  F.  B.  Meyer,  and  other 
divines  well  known  on  both  sides  of 
the  Atlantic,  and  was  built  by  the 
united  subscriptions  of  Americans  and 
British  in  1874.    It  cost  $35,000. 


LONDON  CHURCH  SPIRE  AS 
LINCOLN  MEMORIAL 

The  American  tourist,  entering  or 
leaving  London  from  the  Waterloo 
station,  gets  a  close  view  of  the  church 
spire  shown  in 
the  accompany- 
ing illustration. 
If  the  tourist  is 
wide-awake  and 
receptive,  he  or 
she  may  give  a 
start  of  surprise. 
It  has  actually 
got  stars  on  it, 
likewise  stripes, 
but  it  is  prob- 
able that  no  one 
on  the  train 
could  tell  off- 
hand what  it 
means. 

It  is  one  of 
the  ironies  of 
history  that  this 
spire,  erected  in 
mernory  of  Lin- 
coln and  re- 
markable as  one 
of  the  most 
noticeable  me- 
morials to  any 
native  -  born 
American  out- 
side the  United 
States,  stands 
half  -  forgotten 
already  after  so 
short  a  lapse  of 

time.  It  rises  to  a  height  of  220  ft., 
surmounting  Christ  church,  West- 
minster  Bridge   Road,  made  famous 


ELECTRICAL    BRAINS  FOR 
LOCOMOTIVE  ENGINEER 

An  Australian  inventor  who  has  been 
working  on  the  familiar  lines  of  auto- 
matic stops  for  railroad  trains  has 
brought  out  an  electrical  signaling 
device  which  appears  to  do  everything 
but  think.  The  chief  claim  for  it  is 
that  it  will  prevent  the  locomotive 
engineer  from  disregarding  block  sig- 
nals. The  tests  which  have  been  made 
of  it  seem  to  indicate  that  it  will 
almost  entirely  remove  the  human  ele- 
ment from  block  signaling  and  at  the 
same  time  be  free  from  many  of  the 
defects  found  in  the  systems  now  in 
use. 

Suppose  the  apparatus  were  installed 
on  a  mile  of  single  track  between  two 
sidings  and  that  this  track  ran  north 
and  south.  There  is  a  train  at  each 
end  approaching  the  single  track.  The 
station  master  decides  that  the  north- 
bound train  shall  have  priority  and  so 
sets  the  control  box  at  his  end  of  the 
line.  This  control  box  is  connected  by 
a  dead  telegraph  wire  with  "ramps" 
at  each  end  of  the  section. 

The  northbound  train  proceeds  and 
enters  the  section.  The  southbound 
train  approaches  the  last  part  of  the 
section  on  which  it  stands.  As  it  does 
so  it  passes  over  one  of  the  "ramps" 
and  a  shoe  under  the  engine  strikes  it. 
Instantly  a  bell  in  the  southbound 
engine  cab  rings  an  alarm.  If  the 
engineer  ignores  it,  he  is  in  trouble, 
for  he  passes  over  another  ramp  im- 
mediately and  this  automatically  closes 
the  throttle  and  applies  the  brakes. 
He  can  not  get  out  of  this  predicament 
until  he  obtains  a  key  to  unlock  the 
apparatus. 

Meanwhile  the  northbound  train  has 
reached  the  ramps  at  the  end  of  its 
section  and  received  a  warning  of  the 
same  nature  that  the  track  ahead  is 
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A  Few  of  the  Alba- 
tross Who  Industri- 
ously Lay  Eggs  on 
Layson  Island 


The  Eggs,  Thicker 
Than  a  Bumper 
Crop  of  Potatoes, 
are  Gathered  in 
Wheelb  arrows 
and  Loaded  into 
Trucks 


not  clear.  If  no  attention  is  paid  to 
the  warning,  the  steam  is  cut  off  and 
the  brakes  applied. 

Should  an  engine  start  out  with  a 
weak  battery,  should  the  telegraph 
wire  be  cut,  or  a  short  circuit  result 
from  any  cause,  the  apparatus  auto- 
matically stops  the  engine  until  repairs 
are  made.  Each  time  a  stop  of  this 
kind  is  made  the  engineer  must  go  to 
some  authority  for  a  key  to  unlock  the 
mechanism,  which  would  of  course 
compel  him  to  make  a  complete 
explanation. 

The  source  of  all  power  for  this 
peculiar  automatic  signaling  appara- 
tus is  a  battery  or  generator  carried 
on  the  engine.  Batteries  have  been 
used  on  the  engines  which  made  the 
test  on  a  standard-gauge  track.  There 
are  no, outdoor  or  fixed  signals  and  this 
is  said  to  reduce  the  cost  of  the  equip- 
ment. Of  course  the  trackwalker  must 
be  depended  upon  to  keep  the  "ramps" 
free  of  snow  in  the  winter  time,  but 
that  is  practically  the  only  human  ele- 
ment in  the  system. 


EGG  GATHERING  WITH 
WHEELBARROWS 

Egg  gathering  on  Layson  Island,  a 
small  rock  in  the  Pacific  not  far  from 
the  Hawaii  group,  is  a  strenuous  task, 
not  in  the  seeking,  but  in  keeping  up 
with  the  egg  producers  and  carting  the 
eggs  away.  Millions  of  wild  sea  fowl, 
principally  the  albatross,  make  this 
island  their  home,  and  the  eggs  of  this 
bird  are  collected  in  wheelbarrows,  and 
loaded  in  trucks  for  transportation  to 
the  shipping  point.  About  half  a  mil- 
lion albatross  eggs  are  sold  to  the  na- 
tives of  Honolulu  alone  every  season. 


USING  EARTH  AS  CONDUCTOR 
OF  HEAVY  CURRENTS 

In  adopting  the  Thury  system  of 
electrical  supply  for  West  London, 
experiments  were  carried  on  to  deter- 
mine the  value  of  the  earth  for  carry- 
ing heavy  currents,  which  is  a  feature 
of  this  system.  The  object  was  to 
make  sure  that  such  use  would  not 
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cause  interference  with  other  electri- 
cal systems  nor  result  in  damage  to 
property.  M.  Thury  had  employed 
the  method  under  consideration  in 
Lausanne,  Switzerland,  with  success, 
but  in  view  of  the  different  geological 
formation  in  London  further  experi- 
mentation was  deemed  necessary.  It 
was  decided  that,  in  any  event,  the 
earth  plates  should  be  situated  at  a 
considerable  depth  below  the  surface 
and  that  connection  with  them  should 
be  made  by  insulated  cables  in  order 
to  avoid  stray  currents  in  the  neigh- 
borhood of  the  plates.  The  experi- 
ments were  aimed  to  ascertain  to  what 
depth  the  plates  should  be  buried  in 
order  to  escape  induction,  the  size  of 
plates  to  be  used  and  their  number, 


the  distance  apart  at  which  the  plates 
should  be  placed  and  the  strength  and 
permanence  of  the  earth  resistance. 
Holes  were  bored,  each  having  a 
diameter  of  7  in.  and  an  approximate 
depth  of  35  ft.  This  gave  a  current  of 
33  amperes  per  plate  and  it  was  con- 
sidered that  the  plates  could  carry  this 
current  for  temporary  use.  For  per- 
manent use  it  was  thought  six  plates 
would  be  required  so  as  to  reduce  the 
current  one-half.  The  earth  plates 
consisted  of  cast-iron  pipes  having  an 
outside  diameter  of  6  in.  and  a  length 
of  9  ft.  In  one  district  of  London  the 
plates  were  buried  in  London  clay,  and 
at  the  other  experimental  point  in 
fine  gravel,  v/hich  was  in  the  main 
very  dry. 


MOTOR    CARS    FOR    RED    CROSS  WORK 


A  surgical  operating  room  equipped  with  many  of  the 
latest  and  most  valuable  appliances  for  aseptic  surgery, 
all  in  a  motor  car,  was  one  of  the  features  of  the  recent 
French  maneuvers.  The  car  itself  has  a  40-hp.  engine 
and  can  travel  20  miles  an  hour. 

'  The  big  car  has  three  compartments,  the  main  room 
being  the  operating  room,  equipped  with  a  modern 
operating  table.  Light  is  from  above  and  around  the 
sides  are  steel  racks  and  closets  for  storing  instruments 


Taxicab  Equipped  with 
Three  Stretchers  in   Tiers,  for  Field 
Ambulance  "Work 


and  other  neces- 
saries. In  a  rear 
room  is  an  X-ray 
apparatus,  which, 
by  an  invention  of 
M.  Boulant,  the 
designer  of  the  car, 
can  be  used  for 
making  an  X-ray 
examination  of  the 
patient  while  he  is 
on    the  operating 
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table.  In  the  front  of 
the  car  is  an  elec- 
tric dynamo,  operat- 
ing from  the  main 
engine  of  the  car,  for 
furnishing  light  and 
also  current  for  an 
ultraviolet-ray  water- 
sterilizing  apparatus, 
which  supplies  water 
for  hospital  use  and 
also  for  drinking  pur- 


Operating  Room  in  the  Motor-Car  Hospital,  Showing  Operating  Table 
and  Overhead  Light 

poses,  and  has  a  capacity  of  3,750 
gallons  in  24  hours.    From  each  side 


Motor  Car  in  French 
Maneuvers  Equipped  with 
All  Modern  Appliances 
for  a  Surgical  Operating 
Room 

of  the  car  a  tent 
can  be  stretched 
out,  furnishing 
room  for  cots  for 
patients  awaiting 
operations. 

Many  automo- 
bile ambulances 
for  field  use  were 
tried  at  the  same 
maneuvers,  most 
of  the  attention 
being  given  to 
carrying  as  many 
stretchers  as  pos- 
sible without 
crowding.  One 
specially  equipped 
car  carried  six 
patients,  and  a 
taxicab  carried 
three  stretchers 
in  tiers. 

The  most  noteworthy  of  these  am- 
bulances are  shown  in  the  illustrations. 


DUST   CATCHER   FOR  MINER'S  DRILL 


Dust  from  the  operation  of  hammer 
drills  in  a  mine  is  so  apt  to  be  a  seri- 
ous hindrance  to  work  that  a  dust 
catcher  has  been  devised  in  Leadville, 
Col.,  to  be  used  when  drilling  in  ore. 
It  is  said  to  increase  the  efficiency  of 
the  hammer  drill  50  per  cent  and  to 
minimize  the  danger  from  miner's  con- 
sumption. 


When  the  dust  catcher  is  to  be  used, 
the  hole  is  started  with  a  bit,  which 
drills  a  perfectly  round  hole  to  a  depth 
of  about  3  in.,  and  the  cone-shaped  tube 
for  dust  catching  is  driven  into  this 
hole.  The  shank  of  the  ordinary  drill  is 
then  passed  through  a  washer  in  the 
rubber  end  of  the  bag,  the  other  end 
of  the  drill  inserted  in  the  tube  and 
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the  narrow  end  of  the  bag  slipped  onto 
the  tube,  whereupon'  the  drill  is  fas- 


Dust  Catcher  Attached  to  Miner's  Hammer  Drill 
Ready  for  Drilling  Operations 

tened  in  the  chuck  of  the  machine,  and 
the  work  can  go  on. 

It  is  claimed  that  the  elimination  of 
the  dust  is  practically  complete  in  the 
drilling  that  follows. 

Until  a  few  years  ago  hammer  drills 
were  scarcely  used,  so  that  the  miner 
had  little  or  no  dust  to  contend  with, 
but  with  its  introduction  trouble  be- 
gan.. The  miner  is  injured  by  ''eat- 
ing dust"  which  eventually  may  de- 
volop  into  miner's  consumption ;  the 
mine  owner  suffers  loss  of  money,  be- 
cause whenever  a  miner  drills  a  hole 
and  is  ready  to  change  the  drill,  he 
must  leave  his  work  and  get  fresh  air 
before  he  can  continue,  which  means  a 
loss  of  from  15  to  30  minutes  on  each 
hole  drilled. 


SWEDEN  PROFITS  BY 
WATERFALLS 

That  strict  conservation  of  its  water 
power  is  the  aim  of  Sweden  is  shown 
by  the  maintenance  of  a  waterfalls 
board  which  is  engaged  actively  in  the 
development  of  this  source  of  national 
wealth.  During  the  next  10  years  sev- 
eral million  dollars  will  be  expended  in 
carrying  forward  the  plans  for  develop- 
ment outlined  by  the  board.  This  ex- 
penditure is  placed  at  about  $4,000,000 
for  each  of  the  years  1913-14-15 ; 
and  between  $2,500,000  and  $3,000,000 
for  1916  and  1917.  For  the  remaining 
part  of  the  decade  the  expenditures 
will  not  exceed  $2,000,000  a  year.  The 
estimated  revenue  shows  a  continuous 
and  rapid  rise,  from  about  $300,000 
for  1913,  to  over  $2,000,000  in  1923.  Of 
course,  only  a  nominal  revenue  will  be 
received  from  falls  bought  for  generat- 
ing current  until  they  are  adequately 
exploited,  but  the  board  may  decide  to 
take  over  for  development  other  falls 
for  electrification  of  certain  sections 
of  state  railways. 


GFormer  Fire  Chief  Edward  F.  Croker 
of  New  York  is  constructing  a  resi- 
dence for  himself  that  will  be  abso- 
lutely fireproof. 


PLATFORM  SCALES  IN 
SIMPLE  FORM 

The  increasing  practice  of  people  of 
weighing  themselves  daily,  preferably 
after  rising  each  morning  and  before 
dressing,  has  led 
a  Frenchman  to 
devise  a  scale 
which   takes  up 
very  little  room 
and    is   not  ex- 
pensive. The 
scales  are  of  the 
same  appearance 

as  ordinary  letter  scales,  though  built 
very  strongly  so  as  to  carry  and  reg- 
ister 275  pounds.  A  mirror  inclined  at 
an  angle  of  45  deg.  enables  the  person 
standing  on  the  platform  to  read  the 
figures  indicated  by  the  pointer  on  the 
dial.  An  arrangement  is  attached  by 
which  the  spring  can  be  adjusted  after 
continued  use  has  altered  its  original 
tension. 


AROUND-THE-WORLD  WIRELESS 


By  FREDERICK  MINTURN  SAMMIS 

Marconi's  Ch^ef  Engineer  in  America 


ALTHOUGH 
wireless  teleg- 
raphy is  a  com- 
paratively new  art, 
and  has  grown  pro- 
digiously during 
the  15  years  it  has 
been  in  use,  it  may 
be  said  to  be  still 
in  its  infancy. 
Within  the  last 
few  months  plans  have  been  consum- 
mated for  completely  encircling  the 
earth  with  a  great  chain  of  high-power 
Marconi  stations. 

In  1901  Mr.  Marconi  had  completed 
a  station  at  Cornwall,  England,  which 
for  those  days  was  considered  colossal. 
From  this  plant  of  a  hundred  horse- 
power the  initial  experiments  across 
the  Atlantic  were  conducted.  Mr. 
Marconi  proceeded  to  Newfoundland 
and  by  means  of  a  kite  succeeded  in 
elevating  a  copper  wire  to  a  consider- 
able height  and  with  this  temporary 
receiving  antenna  he  was  able  to  detect 
the  now  famous  letter  *'S,"  that  was 
being  sent  by  the  powerful  transmitter 
in  England.  At  Glace  Bay,  Nova  Sco- 
tia, a  powerful  station  was  then  erected 
and,  after  much  testing  and  remodeling, 
was  opened  for  commercial  service  and 
for  the  past  few  years  has  worked  daily, 
across  the  1,700  miles  of  ocean,  with 
the  station  at  Clifden,  Ireland.  An 
additional  site  has  just  been  acquired 
a  few  miles  from  the  present  Glace  Bay 
station  in  order  to  make  possible  the 
simultaneous  transmission  and  recep- 
tion of  messages,  thus  duplexing  the 


circuit  and  doubling  its  earning  power. 
Further,  the  English  government  has 
arranged  with  Mr.  Marconi  to  erect 
six  high-power  stations  to  be  located  at 
London,  England ;  Cyprus,  or  Egypt ; 
Aden,  on  the  Red  Sea ;  Bangalore, 
India ;  Pretoria,  South  Africa,  and 
Singapore.  The  work  of  selecting  the 
sites  and  the  preparation  of  the  huge 
quantity  of  material,  consisting  of 
masts,  engines  and  apparatus,  has 
already  begun  and  some  idea  of  the 
magnitude  of  this  work  may  be  gained 
when  it  is  considered  that  about  500  hp. 
will  be  required  to  operate  each  of 
these  stations  and  that,  exclusive  of 
land,  buildings  and  foundations  for 
machinery,  they  will  cost  $300,000  for 
each  station. 

To  the  layman,  a  wireless  station 
consists  of  a  small  and  insignificant 
hut  containing  the  wireless  equipment 
and  one  or  two  masts  or  towers  sup- 
porting the  aerial  wires,  but  it  is  prob- 
able that  comparatively  few  readers 
have  seen  any  of  the  really  large  Mar- 
coni transatlantic  stations.  These 
monuments  of  the  inventive  mind  and 
untiring  zeal  of  Guglielmo  Marconi 
cover  tracts  of  land  over  a  mile  in 
length  upon  which  are  erected  a  large 
number  of  huge  steel  masts  which,  in 
some  instances,  are  400  ft.  high.  The 
masts  support  a  network  of  copper 
wires.  These  wires  perform  a  dual 
function.  When  they  are  connected 
with  the  transmitting  apparatus  or 
spark  gap  they  shake,  with  a  mighty 
electrical  force,  the  ether  surrounding 
them  and  cause  electromagnetic  waves 
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to  become  detached  and  travel  away 
into  space.  When  connected  to  the 
receiving  apparatus  they  become  the 
ear  instead  of  the  voice  of  the  system 
and  collect  the  vibrations  that  have 
been  hurled  into  space  at  lightning 


To  Help  Out  the  Big  Stations  are  Medium-Power  Feeder  Plants 
of  Which  This  is  an  Example 

speed  by  the  distant  station  and  lead 
them  down  to  the  sensitive  receiving 
apparatus  which  corresponds  to  the 
drum  of  the  human  ear. 

It  has  been  found  practicable,  by 
arranging  the  aerial  wires  in  a  particu- 
lar direction,  to  cause  the  waves  to 
travel  almost  entirely  toward  one  point, 
whereas  the  old  method  sent  them  out 
in  all  directions  like  the  waves  caused 
by  dropping  a  stone  in  the  center  of  a 
pond.  It  will,  of  course,  be  evident 
that  this  improved  method  of  working 
can  only  be  utilized  where  fixed  sta- 
tions are  concerned,  and  that  ship 
stations  and  those  shore  stations  that 
work  with  the  ships  must  continue 
to  use  the  original  antenna,  or 
aerial,  that  works  equally  well  in  all 
directions. 

Until  the  present  time  our  country 
has  not  been  entitled  to  boast  of  a  real 
high-power  station,  but  now  plans 
have  been  finished  that  will  place  the 
United  States  in  the  first  rank  with 
respect  to  both  size  and  number  of 
these  modern  high-power  stations,  and 


which,  in  conjunction  with  the  stations 
being  erected  for  the  English  govern- 
ment already  referred  to,  will  provide 
a  commercial  service  that  will  encom- 
pass the  earth.  This  station  will  be 
near  New  York  City,  at  Belmar,  N.  J., 
where  500  acres  af  land 
have  been  acquired 
upon  which  the  masts 
and  plants  will  be 
erected.  Transmission 
will  be  effected  to  the 
Panama  Canal  Zone 
and  thence  to  Hawaii. 

The    Hawaiian  sta- 
tion will  be  one  of  the 
most  powerful  of  the 
entire   group,   for  be- 
sides communicating 
with    the    station  at 
Panama,    it    will  be 
capable     of  working 
with  San  Francisco  and 
the  Philippine  Islands, 
and  with  a  station  to  be 
erected   later  in  New 
Zealand.     The  Manila 
station  is  the  last  of  the 
American  group  and  will  connect  to 
the  east  with  the  Singapore  station  of 
the  English  group.     Unbroken  com- 
munication will  be  maintained  suc- 
cessively through  the  stations  at  Ban- 
galore and  Aden.   At  the  latter  station 
we  may  turn  southward  over  the  huge 
mountains  of  Abyssinia  and  the  wilds 
of  German  East  Africa  to  communicate 
with  Pretoria  in  South  Africa.    It  is 
probable  that  the  station  at  Pretoria 
will  be  called  upon  to  communicate 
with  the  proposed  high-power  station 
at  Buenos  Ayres,  soon  to  be  started. 

Retracing  our  steps  to  Aden  on  the 
Red  Sea,  we  may  talk  with  the  station 
in  Egypt  to  the  north,  and  thence,  by 
one  tremendous  leap,  hurl  a  message 
with  such  force  that  it  will  cross  the 
wide  Mediterranean,  ascend  the  boot 
of  Italy,  scale  the  ice-crowned  Alps 
and  drop  quietly  into  London,  all  in 
less  than  one  two-thousandth  of  one 
minute.  Having  arrived  in  England, 
we  may  take  the  present  busy  route 
from  Clifden,  Ireland,  to  Glace  Bay, 
Nova  Scotia,  in  order  to  talk  with  our 
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One  of  the  "Stepping  Stones"  in  the  Wirel 
of  the  Clifden, 

Canadian  neighbor,  or  we  may  utilize 
the  new  and  more  powerful  station  at 
London.  By  this  means  we  arrive 
once  more  at  our  starting  point  at  Bel- 
mar.  Thus  with  but  nine  stepping 
stones,  we  may  trip  around  the  earth. 
Still  further  stations  are  contemplated : 
in  fact,  the  chain  that  girdles  the  globe 
will  be  but  the  main  artery  of  a  great 
system.  Feeders  and  branch  stations 
will  be  established  in  all  countries  and 
a  very  comprehensive  chain  will  be 
erected  in  South  America  in  the  near 
future. 

With  the  establishment  of  this  great 
network  of  stations  will  come  an  era 
of  cheap  communication,  for  wireless 
telegraphy  may  easily  reduce  the  pres- 
ent cable  rates.  The  cost  of  a  subma- 
rine cable  to  cover  a  distance  of  3,000 
miles  is  anywhere  from  $7,000,000  to 
$10,000,000,  while  the  total  cost  of  a 
pair  of  wireless  stations  to  do  the  same 
work  is  but  $000,000.  The  cable  must 
handle  a  half  million  dollars  worth  of 
business  in  order  to  earn  enough  to 
keep  it  in  repair,  while  two  per  cent  of 
this  amount  will  take  care  of  the  same 
item  for  the  wireless.  Two  million 
words  at  25  cents  a  word  will  earn 
only  a  sufficient  sum  to  cover  depreci- 


ess  Circuit  of  the  Globe:  the  Operating  Room 
Ireland,  Station 

ation  of  the  cable,  while  the  sam.e 
number  of  words  at  half  rate  by  wire- 
less will  produce  enough  to  pay  the 
depreciation  charge  and  35  per  cent 
on  the  investment  besides. 

I  have  purposely  omitted  the  cost  of 
operation  for  there  is  little  difference 
between  the  two  systems.  It  is  true 
that  the  actual  cost  of  operation  of  the 
wireless  system  is  higher  than  that  of 
the  cable,  but  the  cost  of  repairs  and 
upkeep  on  the  cable  are  vastly  higher 
than  with  the  newer  system.  A  cable 
company  must  keep  a  repair  steamer, 
worth  some  $250,000,  ever  ready  to  sail 
out  over  the  3,000  miles  of  submerged 
cable  in  order  to  locate  a  break  or  fault 
and  make  the  repairs,  while  the  wire- 
less station  covers  but  a  few  acres  and 
repairs  are  quickly  and  cheaply  made. 

The  wireless  system,  in  usin*^ 
nature's  ether  as  a  conductor,  has  pro- 
vided itself  with  a  medium  that  re- 
quires no  repairs.  At  a  high-power 
station  one  cannot  help  experiencing  a 
weird  sensation  at  this  power  to  com- 
municate from  one  continent  to  another 
over  vast  stretches  of  ocean  with 
naught  between,  other  than  nature's 
ether.  Without  wire  or  cable  to  con- 
vey an  electric  current  and  a  complete 
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absence  of  anything  that  is  perceivable 
by  the  five  senses,  it  seems  a  marvelous 
thing  to  be  able  to  communicate  with  a 
distant  land.  Yet  it  is  more  easily  un- 
derstood when  we  consider  that  we 
have  borrowed  for  our  use  a  voice  of 
lightning  that  will  speak  thousands  of 
miles  with  a  single  flash,  and  with  ap- 
parent ease  send  its  unseen  and  un- 
heard vibrations  through  daylight  and 
dark,  through  storm  or  calm,  over 
mountains  and  seas  and  even  directly 
through  those  substances  which  we 
have  learned  to  think  of  as  solids,  with 
the  exception,  however,  that  they  re- 
fuse to  penetrate  conductors  of  elec- 
tricity. 

Surely,  we  have  here  an  accommo- 
dating servant  by  means  of  which  we 
may  from  a  single  station  talk  with 
nations,  north,  east,  south  and  west ; 
we  need  no  wires,  no  cables,  no  right 
of  way  and  none  of  the  expensive  up- 
keep or  repair  that  the  older  forms  of 
communication  require. 

The  engine  room  of  the  great  station 
at  Clifden,  Ireland,  is  a  fair  example  of 
the  stations  now  planned.  Each  station 
has  a  complete  duplicate  set  to  guard 
against  interruption  of  the  service  by 
accidental  breakdown,  for  the  handling 
of  messages  must  continue  day  and 


night  from  one  year's  end  to  another, 
and  even  an  engine  and  dynamo  are 
sufficiently  human  to  require  an  occa- 
sional rest.  Near  the  engine  is  located 
the  buildings  that  house  the  con- 
densers. A  condenser  in  wireless 
telegraphy  is  a  device  that  stores  up 
the  electric  energy  until  the  operator 
by  pressing  his  key  sends  it  hurrying 
away  to  do  his  bidding.  The  entire 
plant,  which  may  cover  many  acres  of 
ground,  is  at  the  instant  control  of  the 
operator  who  is  stationed  in  a  little 
bungalow  quite  separated  from  the 
power  plant,  but  in  absolute  control  of 
its  machines  by  means  of  underground 
cables  that  operate  switches  in  the 
main  power  plant. 

Certainly  the  operator  at  such  a  sta- 
tion as  the  one  building  in  Hawaii  is  an 
autocrat.  He  may  tell  the  far-away 
station  in  the  Philippines  to  proceed  or 
to  wait,  or  he  may  at  the  same  moment 
talk  to  the  San  Francisco  station  and 
receive  from  the  Philippines,  or  he 
may  so  arrange  his  automatic  transmis- 
sion and  recording  apparatus  as  to  re- 
ceive simultaneously  messages  from 
Colon  and  the  Philippines,  while  at  the 
same  moment  transmission  to  San 
Francisco  is  taking  place  from  his  own 
station. 


HIDING  THE  DOTS 

Such  obvious  disadvantages,  indi- 
cated by  newspaper  pictures,  are  in- 
herent in  the  ordinary  half-tone  en- 
graving process,  by  which  the  picture 


IN   HALF  TONES 

is  made  up  of  tiny  dots  in  straight 
lines,  that  investigators  all  over  the 
world  are  seeking  an  improved  method. 
A  new  idea  has  been  worked  out  by 
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Dr.  Hans  Strecker,  according  to  the 
Scientific  American. 

He  first  prepares  a  mixture  of  gela- 
tine and  gum  arabic,  the  gum  forming 
in  tiny  globules,  instead  of  mixing 
with  the  gelatine.  The  mixture  is  then 
coated  over  a  copper  or  zinc  plate 
which  has  been  made  sensitive  to  light 
in  the  usual  manner.  The  coat  hardens 
and  so  forms  a  film  over  the  plate,  of 
transparent  gelatine,  filled  with  tiny 
globules  of  gum,  A^ery  uniformly  dis- 
tributed, but  not  very  transparent.  A 
photograph  is  then  taken  on  this  coated 
copper  or  zinc  plate,  the  light  afifecting 
the  plate  through  the  transparent  gela- 
tine, but  not  through  the  globules  of 
gum,  exactly  as  an  ordinary  half-tone 
plate  is  photographed  through  a  screen 
to  get  the  dots.  In  the  case  of  the 
new  process,  the  image  on  the  plate  is 
also  in  dots,  of  course,  but  not  in  a 
regular  pattern.  The  plate  is  then 
etched  with  acid  in    the  usual 

A  Wooden  Lion  Whose  Interior 


is  a  Beehive 


manner,  leaving  an  engraving  cut 
which  also  gets  its  printing  effect  from 
tiny  dots,  but  by  reason  of  the  less 
orderly  distribution  of  the  dots,  they 
do  not  attract  the  eye  so  strongly  as 
those  of  the  common  half  tone,  and  the 
resulting  print  takes  on  a  nnjre  lifelike 
appearance. 

It  is  possible  to  vary  the  distance 
apart  of  the  tiny  dots  so  as  to  adapt 
the  engraving  cut  to  an}-  kind  of 
print  paper. 


UNIQUE  GERMAN  BEE 
COLONY 

Instead  of  the  usual  simple  hives,  all 
alike,  a  German  keeper  of  bees  has  pro- 
vided them  with  real  residential 
abodes,  as  well  as  hives  in  the  shape 
of  wooden  "wild"  animals.    In  the  gar- 


One  of  the  Beehive  Residences 
of  a  Quaint  Bee  Colony  in  Germany 


den  are  several  miniature  houses  rep- 
resenting an  inn,  castle,  railway  sta- 
tion, and  residences  grouped  around 
them.  All  the  small  details,  such  as 
chimneys,  doors,  windows,  and  the 
like,  are  carefully  modeled  in  archi- 
tectural proportion. 


FIRE-ALARM  GONG  OPERATED 
BY  SPRINKLER  SYSTEM 

An  eastern  firm  has  recently  placed 
on  the  market  an  automatic  device  to 
be  used  in  connection  with  a  sprinkler 
system  which  will  ring  a  gong  on  the 
outside  of  a  building  as  soon  as  the 
fire  starts  the  sprinkler  working.  A 
valve,  installed  in  the  main  pipe  of  the 
sprinkler  system,  is  subject  to  the 
entire  water  pressure  as  soon  as  the 
sprinkler  starts  to  work,  and  this 
allows  a  small  portion  of  the  water  to 
drop  on  the  buckets  of  a  water  motor 
inside  the  wall.  The  shaft  of  the  motor 
extends  through  the  wall  and  brings 
a  rotating  striker  in  contact  with 
the  gong. 
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LUMINOUS  OUTFIT  FOR 
NIGHT  MARCHING 

Luminous  field  compasses,  luminous 
marking  disks  to  be  worn  on  the 
backs    of   the    column    leaders,  and 


Compass  Made  Lumi- 
nous by  Radium  for 
Military  Operations 
at  Night 


Column  LeaderWear- 
ing  Luminous  Disk  as 
Guide  for  Following 
Soldiers 


States  cavalry, 
are  now  being 


pocket  electric 
lights  which  will 
enable  mounted 
troops  to  march 
on  the  darkest 
nights  with  the  same 
accuracy  as  during 
daylight,  will  be 
adopted  by  the  United 
if  experiments  which 
made  at  Fort  Ogle- 
thorpe, Ga.,  prove  their  worth.  The 
new  appliances  and  equipment  have 
been  recommended  by  the  Cavalry 
Equipment  Board  which  recently  met 
at  the  Rock  Island  arsenal  where  pre- 
liminary tests  were  made.  The  tests 
at  Fort  Oglethorpe  will  extend  over  six 
months  and  be  made  under  conditions 
as  severe  as  any  encountered  in  actual 
warfare. 

The  equipment  board  has  recom- 
mended that  hereafter  each  regimental 
and  squadron  headquarters  be  supplied 
with  luminous  compasses  of  a  type 
similar  to  those  supplied  to  the  armies 
of  other  countries,  which  have  been 
found  to  be  of  great  value  in  marching 
across  a  dark  and  unknown  country  at 
night.    In  the  compasses,  the  usual  in- 


dex line  and  outside  circle  of  degrees 
is  retained,  but  instead  of  the  dial  being 
painted  with  luminous  paint,  which 
needs  exposure  to  the  sunlight  or  to  a 
magnesium  ribbon  in  order  to  render 
the  compass  luminous  at  night,  the  in- 
dex line  is  treated  with  a  composition 
in  which  radium  enters  as  a  constituent 
and  which  needs  no  exposure  but  is 
always  ready  for  night  work  and  re- 
tains its  luminosity  for  an  indefinite 
period. 

In  the  tests  at  the  Rock  Island  arse- 
nal the  luminous  compass  was  used  on 
a  500-mile  march  and  also  luminous 
disks  of  considerable  brilliancy,  made 
of  waterproof  cardboard,  thickly  coated 
with  luminous  paint  and  attached  to 
the  back  of  a  column  leader  by  means 
of  pieces  of  tape.  It  was  found  that  by 
these  means  the  mounted  troops  could 
march  with  great  accuracy  and  speed. 
When  soiled  the  disk  can  be  sponged 
off  with  lukewarm  water  and  used 
many  times  before  repainting  is  re- 
quired. To  excite  luminosity,  the  disk 
must  be  exposed  to  bright  daylight. 

The  use  of  pocket  electric  lights 
about  5  in,  long  and  covered  with 
durable  leather  is  also  recommended. 
It  is  believed  the  light  will  be  useful 
to  troop  commanders  in  conducting 
night  operations  with  other  troops  or 
even  independent  night  operations  on 
a  small  scale ;  and  in  reading  dis- 
patches, examining  crossings  and 
banks  of  streams  before  fording.  The 
lights  will  be  so  constructed  as  to  be 
proof  against  wet  weather  and  tropical 
temperatures. 

The  board  has  also  recommended 
that  the  bayonet  be  added  to  the 
trooper's  equipment,  so  that  in  case  he 
is  unhorsed,  he  will  be  as  efficient  as  an 
infantryman.  The  type  of  bayonet  rec- 
ommended is  not  unlike  that  used  in 
other  branches  of  the  service,  but 
about  4  in.  shorter  and  not  quite  so 
heavily  constructed. 


CA  western  railroad  company  has  not 
only  given  its  employes  thorough  in- 
struction in  first  aid  to  the  injured,  but 
has  equipped  its  trains  with  the  so- 
called  ''first-aid"  packages. 
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PREVENTING  EROSION  OF 
PROPELLERS 

*'Turbodium"  is  the  name  given  an 
alloy,  produced  after  numerous  tests, 
which  is  now  successfully  used  to  pre- 
vent erosion  of  propellers  of  turbine- 
driven  vessels.  In  laboratory  tests  it 
showed  an  endurance  of  140  hours,  as 
against  24.7  hours  for  the  ordinary 
high-tension  bronze,  which  also  has 
been  used  for  the  same  purpose.  The 
test  has  been  confirmed  by  use  of  the 
alloy  for  periods  of  six  months  to  three 
years,  propellers  so  protected  having 
shown  no  evidence  of  erosion  after  the 
lapse  of  these  varying  periods.  Before 
turbines  were  introduced,  manganese 
bronze  temporarily  solved  the  problem 
of  preventing  erosion  in  the  earlier 
type  of  propellers,  but  with  the  use  of 
the  new-style  engines,  an  alloy  of 
greater  resistance  was  required. 


GETTING  READY  FOR 
AERIAL  INVADERS 

The  possibility  of  an  aerial  invasion 
of  England  has  occupied  the  attention 
of  British  military  authorities  since 
the  first  aero- 
plane  crossed 
the  English 
Channel.  The 
accompanying  il 


Model  Aeroplane  Target 
with    Dummy  Pilot  in 
Full  Flight  as  It  Would 
Appear  to  Marksmen 
on  the  Ground 


ustrations,  used 
by  courtesy  of 
the  Illustrated 
London  News,  show  that  preparations 
are  being  made  to  give  the  first 
soldier-birdman  a  warm  reception. 

To  gain  practice  for  such  a  con- 
tingency a  model  aeroplane,   10  ft. 


long,  has  been  mounted  on  a  wire 
stretched  across  the  rifle  range  in 
Broadhead  Valley,  Entwistle,  near 
Bolton.  The  model  carries  a  dummy 
pilot  which  becomes  the  target  during 
maneuvers.  In  practice  the  model, 
out  of  sight  of  the  attacking  force, 
is  released  by  means  of  a  rope  and 
passes  over  the  riflemen  at  full 
speed.  During  a  recent  trial  the 
''pilot"  was  hit  by  a  bullet  at  a 
distance  equivalent  to  1,000  yd.  for 
a  full-size  aeroplane.  Another  ^hot 
struck  the  machine  but  missed  the 
dummy  driver. 


ASK  BIDS  TEN  YEARS 
IN  ADVANCE 

The  city  of  Dublin  in  asking  bids  on 
arc  lamps  has  given  the  manufacturers 
a  big  problem.  The  specifications  call 
for  bids  on  500  lamps  to  be  delivered 
at  the  rate  of  50  a  year  for  10  years. 
The  lamps  are  to  burn  in  series  of  22, 
and  the  makers  have  been  asked  to 
submit  one  series  for  a  six-months'  free 
test  on  the  same  circuit  as  the  lamps 
now  in  use.  These  difficulties  might 
have  been  overcome,  but  the  makers 
refused  to  bid  when  they  found  that 
the  specifications  provided  that  each 
light  must  have  a  heavy  sheet-copper 
case.  They  said  it  was  impossible  to 
forecast  the  price  of  copper  for  10  years 
in  advance. 


SKY-SCRAPING  PHOTOGRAPHS 


man  mounted  to  the 
top  of  the  central 
tower  of  the  lofty- 
new  W  0  o  1  wo  r  t  h 
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Culture  of  Life-Prolonging 
Microbes  Found  in  Dogs 


MICROBES  FROM  DOGS  TO 
PROLONG  LIFE 

In  making  his  recent  announcement 
that  he  had  found  microbes  in  the  in- 
testines of  dogs  which  are  hostile  to 
the  microbes 
charged  with 
bringing  on  pre- 
mature old  age, 
Prof.  Eli  Metch- 
nikofT  showed 
the  French 
Academy  of  Sci- 
ences cultures  of 
these  friendly 
microbes.  Pro- 
fessor Metchni- 
koff  considers 
this  discovery  of  his  a  long  forward 
step  in  his  famous  efforts  to  find  means 
of  extending  what  is  the  present  appar- 
ent normal  span  of  life. 

Professor  Metchnikoff  and  Doctor 
Wollman,  his  collaborator,  have  be- 
come convinced  in  the  course  of  their 
recent  investigations  that  it  is  in  the 
herbivorous  or  non-flesh-eating  ani- 
mals the  harmful  microbes  are  devel- 
oped in  greatest  numbers,  and  that  this 
will  apply  to  people  who  are  strict 
vegetarians,  while  in  persons  using  a 
mixed  diet  comparatively  few  are 
found.  In  announcing  his  discovery  of 
the  friendly  microbes  in  dogs  Profes- 
sor Metchnikoff  issued  a  warning 
against  considering  his  discovery  as  yet 
anything  more  than  laboratory  experi- 
ence, and  entirely  preliminary,  and 
against  any  unscrupulous  exploitation 
of  his  discovery. 


MOST  POWERFUL  LOCOMO- 
TIVE IN  THE  WORLD 

The  Mallet  locomotives  just  built 
for  the  Virginian  Railway  are  claimed 
to  be  the  most  powerful  in  the  world. 
The  locomotive  and  tender  weigh 
752,000  lb.,  the  fire  box  is  large  enough 
to  hold  a  donkey  switching  engine, 
and  the  weight  on  the  16  driving 
wheels  is  estimated  to  be  479,200  lb. 
It  is  estimated  that  these  locomotives 
will  haul  155  loaded  50-ton  freight 
cars  at  10  miles  an  hour. 


STREET  PAVING  LIKE 
MOSAIC  FLOOR 

Because  of  repeated  unsuccessful  ef- 
forts to  find  a  satisfactory  pavement 
for  heavy  trafiic,  the  engineers  of  the 
city  of  New  York  are  preparing  to  lay 
a  new  form  of  granite  block,  known 
in  Europe  as  "durax  pavement."  In 
the  continental  cities  it  has  proved 
stronger  and  more  durable  than  any 
other  type  of  paving,  and  New  York 
hopes  to  benefit  by  their  20  years'  ex- 
perience with  it.  Its  lasting  qualities 
are  due  to  the  fact  that  the  surface 
blocks  are  small,  carefully  fitted  by 
hand,  and  so  arranged  that  none  of 
the  joints  is  at  right  angles  to  the 
moving  lines  of  traffic.  This  pro- 
duces an  almost  noiseless  surface  and 
gives  a  good  foothold  for  horses.  The 
blocks  are  made  of  granite,  cut  in 
cubes  about  3  in.  on  each  side.  On 
a  bed  of  ordinary  dirt  or  clay,  which  is 
pounded  down  hard  with  a  lO-ton 
roller,  a  foundation  of  concrete,  6  in.  or 
more  according  to  the  weight  of  the 
trafiic,  is  laid,  and  over  this  is  a  Vo-in. 
bed  of  granite  chips.  The  granite 
cubes  are  then  laid  on  top  and  fitted 
together  as  evenly  as  possible.  The 
interstices  are  filled  with  pitch.  When 
completed,  the  street  looks  like  a  great 
piece  of  mosaic,  the  lines  of  the  cubes 
curving  off  into  regular  arcs  in  various 
directions.  The  surface  at  .first  is 
slightly  rough,  but  after  a  few  days  or 
weeks  it  becomes  very  smo<  *t1i 
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THE  KING'S  BARGE  FOR  THE 
HENLEY  REGATTA 

The  royal  barge  which  was  origi- 
nally built  b}'  William  III,  of  England, 
for  the  use  of  his  consort,  Queen  Mary, 


The  Royal  Barge  of  William  IH,  of  England,  Undergoing 
Redecoration  for  King  George 


some  200  years  ago,  was  thoroughly 
overhauled  before  the  Henley  Regatta, 
which  is  the  premier  water  event  of  the 
season  in  England. 


TRANSMITTING  SKETCHES 
BY  WIRELESS 

Surprising  results  are  being  obtained 
by  means  of  the  new  invention  of  an 
Italian  youth,  Francesco  di  Bernocchi, 
called  the  wireless  iconograph, 
which  has  recently  been  tested 
between  Milan  and  Turin. 
His  apparatus  is  far  in  advance 
of  anything  of  the  kind  yet  re- 
corded. Besides  ordinary 
messages,  it  also  transmits  au- 
tographs, shorthand  characters 
f  and  all  sorts  of  designs. 
So  simple  is  the  arrange- 
ment that  the  transmit- 
ter and  receiver  of  this 
instrument  may  be  ap- 
plied with  ease  to  any  ordinary 
wireless  telegraph  plant. 

General  Spingardi,  the 
Italian  minister  of  war,  is  so 
much  impressed  by  the  enor- 
mous advantages  of  the  wire- 
less iconograph  for  transmit- 
ting orders  and  conveying 
sketches  in  time  of  war  with 
the  utmost  secrecy,  that  steps  were  im- 
mediately taken  to  secure  for  the  Ital- 
ian government  exclusive  possession 
of  the  patent. 


Boiler  of  Most  Powerful  Locomotive 
in  the  World.  The  Fire  Box  is 
Large  Enough  to  Hold  a  Donkey 
Switching  Engine 
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AN  IMPROVISED  MOTOR 
AMBULANCE 

A  physician  at  Wildwood,  N.  J.,  has 
converted  an  automobile  into  an  am- 
bulance, as  shown  in  the  accompany- 
ing photograph.  The  rear  end  of  the 
ambulance  is  3  ft.  high  with  isinglass 
set  in  the  top  cover  to  give  light  to  the 
patient.  An  opening  back  of  the  seat 
permits  conversation  between  physi- 
cian or  driver  and  the  patient.  The 
ambulance  is  used  in  connection  with  a 
seashore  emergency  hospital. 


mite  method  was  found  much  more 
rapid  than  the  old  way  of  attacking 
the  pipe  with  sledges.  In  doing  this 
work  electric  exploders  are  recom- 
mended as  they  may  be  used  with 
greater  safety  and  are  more  convenient 
than  fuses. 


Physician's  Motor  Car  Converted  into  Ambulance 


DYNAMITE  DOES  WORK 
OF  SLEDGE 

Expedition  in  making  repairs  is  a 
thing  devoutly  wished  when  the  water 
supply  of  a  big  industrial  plant  is  tem- 
porarily shut  ofif.  With  this  in  mind 
the  waterworks  manager  of  Birming- 
ham, x\la.,  has  adopted  the  use  of  dyna- 
mite in  place  of  sledges  for  breaking 
cast-iron  pipes  when  it  becomes  neces- 
sary to  dislodge  them.  A  quarter  to 
one-third  of  a  stick  of  40  to  60  per-cent 
dynamite  is  placed  on  top  of  the  main 
and  covered  with  clay.  Usually  the 
blast  blows  out  a  small  hole  or  starts 
a  crack.  Further  shots  are  then  ex- 
ploded, working  toward  each  end  of 
the  pipe.  In  some  instances  pipes  thus 
removed  were  2  in.  thick  and  the  dyna- 


PHOTOGRAPHING  ANIMALS 
UNDER  WATER 

Photographs  of  otters  and  water 
birds  of  various  kinds  have  recently 
been  obtained  with  a  moving-picture 

  camera  by  Dr.  Francis 

Ward,  of  Ipswich,  Scot- 
land. In  order  to  get 
the  pictures  and  remain 
unobserved  by  the  ani- 
mals Doctor  Ward  built 
a  concrete  tank  fitted 
with  a  window  and 
mounted  his  camera  in 
an  underground  room 
behind  the  aperture. 

Among  the  pictures 
obtained  are  those  of  an 
otter  engaged  in  a  fish 
hunt,  herons,  penguins, 
black-backed  gull  and  a 
water  hen.  The  pen- 
guin was  observed  as  a 
fisher,  the  photographs 
disclosing  clearly  how 
the  bird  uses  his  wings 
as  oars  both  on  the  'surface  and  while 
under  the  water.  The  air  bubbles  in 
the  feathers  of  the  water  hen  convert 
it  into  a  mirror  in  which  are  reflected 
the  colors  of  its  surroundings.  The 
fish  are  seen  swimming  around  the  legs 
of  the  heron  which  piece  of  carelessness 
enables  the  bird  to  gain  a  square  meal 
without  undue  exertion. 


DISINFECTING   WATER  BY 
ELECTRICITY 

Satisfactory  and  economical  disin- 
fection of  swimming  tanks  has  been 
accomplished  by  the  municipality  of 
Poplar,  England,  by  means  of  an  elec- 
trical discharge  into  the  water  which 
renders  it  sterile.  The  cost  of  the  in- 
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stallation  required  for  this  purpose, 
it  is  said,  was  more  than  repaid  by  the 
saving  of  expense  for  disinfectants  of 
the  usual  kind  that  had  been  em- 
ployed previously.  The  efifect  on  the 
water  is  not  such  as  to  make  it  un- 
pleasant for  the  bathers.  An  English 
physician  states  that  considered  as  a 
possible  means  of  infection,  it  is  a 
matter  of  surprise  that  comparatively 
little  attention  heretofore  has  been 
drawn  to  the  dangers  lurking  in  swim- 
ming baths. 

CARRYING  A  LOCOMOTIVE 
ON  A  CABLEWAY 

The  giant  hands  that  are  refashioning 
the  surface  of  the  earth  at  man's  bid- 
ding do  something  more  than  merely 
pile  up  heaps  of  rock  "in  river  courses 
that  the  streams  may  be  diverted  to 
fields  where  water  is  needed,  or  tun- 
nel through  mountains,  or  level  off 
hills.  Recently  it  was  necessary  to 
carry  a  railway  locomotive  from  one 
side  of  the  Rio  Grande  River  to  the 
other  in  connection  with  the  construc- 
tion of  the  Elephant  Butte  dam.  To 
run  the  engine  on  rails  to  the  nearest 
switching  point  and  thus  get  it  to  its 
destination  would  take  too  long.  So 
the  power  that  has  been  trained  to  ex- 
ert itself  at  the  twist  of  a  switch  or  the 
turn  of  a  throttle  was  called  into  play 
and  it  picked  up  the  engine  and  car- 
ried it  across  the  river.  There  was  a 
cableway  of  steel  ropes  stretched  from 
one  side  of  the  river  to  the  other  for 
the  purpose  of  transporting  material 
as  needed.  The  cable  swings  300  ft. 
above  the  surface  of  the  river.  The  lo- 
comotive, a  20-ton  affair,  was  equipped 
with  slings  which  were  in  turn  at- 
tached to  the  travelers  on  the  cable 
and  it  was  easily  and  quickly  trans- 
ported from  one  side  to  the  other. 


C  The  illustration  of  the  Galveston 
causeway  in  the  August  issue  of  this 
magazine,  through  an  error  of  omis- 
sion was  not  credited  as  it  should 
have  been,  "Copyrighted,  by  Maurer, 
Galveston." 


Copyright  by  Illustrations  Bureau,  London 

Canary  in  Bird  Cage,  Appearing  in  English 
Bicycle  Meet 

GROTESQUE  MAKE-UPS 
FOR  BICYCLISTS 

Bicycle  meets  still  persist  in  Eng- 
land. Two  quaint  figures  mounted  on 
bicycles  were  features  of  the  fifteenth 
annual  meet  of  cyclists  held  recently 
at  Woodford,  England.  One  of  the 
riders  represented  a  canary,  while  the 
Mother  Goose  character,  Humpty- 
Dumpt}^,  mounted  on  the  famed  wall, 
operated  the  pedals  of  the  other 
bicycle. 


Copyright  by  Illustrations  Bureau,  London 


Humpty-Dumpty  Sitting  on  His  Wall  and 
Riding  a  Bicycle 
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VARI-COLORED  SEARCHLIGHT  DISPLAY  IN  BALTIMORE 


Shafts  of  white,  red,  green,  orange, 
pink  and  yellow  light,  projected  by  an 
immense  searchlight  mounted  on  top 
of  the  Fidelity  Building,  one  of  the 
highest  points  in 
downtown  Balti- 
more, have  been 
attracting  the  at- 
tention of  visitors 
in  that  city.  The 
desire  to  produce 
spectacular  effects 
other  than  those 
attainable  with 
white  light  led  to 
the  construction 
of  the  apparatus 
that  afforded  an 
alternating  r  a  i  n- 
bow  of  light  more 
startling  than  the 
coat  of  Joseph. 

The  apparatus, 
which  is  shown  in 
the  accompanying 
photograph,  con- 
sisted of  a  sup- 
porting platform, 
the  searchlight 
proper,  a  motor 
for  revolving  the 
light,  four  large 
oscillating  mirrors 
and  four  color 
screens.  The  mir- 
rors were  placed 
one  each  at  the 
four  corners  of  the 
platform  railing. 
Each  mirror  was 
held  by  a  uni- 
versal -jointed 
frame  so  con- 
structed that  any 
or  all  of  the  mirrors  could  be  set  at 
any  desired  angle  to  the  beam  of  light. 
Over  the  center  of  the  searchlight  was 
hung  a  horizontally  revolving  wheel  or 
frame  carrying  the  color  screens.  Each 
of  the  screens  projected  perpendicularly 
downward  a  sufficient  distance  so  that 
its  center  corresponded  with  the  cen- 


ter line  of  the  horizontal  searchlight 
beam.  With  the  searchlight  revolving 
automatically  in  connection  with  the 
inclined  mirrors  the  operator  rotated 
his  color  screens. 
Instantly  the 
beam,  however  de- 
flected, became 
surcharged  with 
color.  The  beam 
of  light  projected 
was  24  in.  in  dia- 
meter. 


Searchlight  Color-Flash 
Baltimore 


NEW  GAS  EN- 
GINE FOR 
BATTLE- 
SHIPS 

The  new  ma- 
rine engine,  in- 
vented by  Dr.  H. 
Junkers,  professor 
of  the  Aachen 
(Germany)  Tech- 
nical Highschool, 
i  s  advocated  b  y 
its  creator  as  be- 
ing suited  not 
only  to  commer- 
cial vessels  but 
also  to  battle- 
ships. In  a  paper 
read  by  Professor 
Junkers  before  a 
technical  society 
recently  he  indi- 
cates how  his  en- 
gine was  evolved 
from  an  earlier 
German  type  of 
gas  engine.  Included  in  his  paper  were 
drawings  showing  the  theoretical  dis- 
tribution of  engines  for  a  26,000-ton 
battleship  of  45,000  hp.  Four  shafts 
are  provided,  each  unit  consisting  of 
a  six-crank  engine  with  its  compress- 
ors. Comparison  is  made  between 
the  Junkers  engine,  which  in  this  case 


ng  Apparatus  on  High 
Building 
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is  of  the  tandem  type,  and  engines  of 
the  ordinary  double-acting  variety,  the 
power  per  crank  in  each  case  being 
assumed  to  be  1,875  hp.  Objection 
has  been  made  to  the  Junkers  engine 
by  engineers  who  have  asserted  that 
it  would  be  very  high  and  therefore 
suited  only  to  big  cargo  vessels  of 
comparatively  low  power.  In  these 
plans  the  adoption  of  a  short  stroke, 
rendered  possible  by  the  double-piston 
principle,  makes  the  engine  lower  than 
the  double-acting  type. 


ARTISTIC  UMBRELLA  ROLLER 

An  umbrella  folded  clumsily  is  about 
as  ungraceful  an  object  as  may  be 
found.  The  novel  umbrella  folder 
shown  in  the  accompanying  pho- 
tograph does  the  work  better 
and  more  quickly  than  it 
can  be  done  by  hand. 

The  folder  is 
made  of 

Ornamental       '^^^^    "'^^kT^  aluminum 
Umbrella  Attach-  '  ^ 
ment,   Serving    to  ^ 
Roll  Up  the  Umbrella 
Tightly    and    Much  <> 
Better  Than  if  Rolled  ' 
by  Hand 

covered  with 
leather  upon 
which  the  own- 
er's initial  or 
monogram  is 
stamped.  The 

tube  is  held  in  one  hand  while  with  the 
other  the  umbrella  is  inserted,  lower 
end  first,  after  which  it  is  slowly  turned 
until  the  upper  part  of  the  ''shower- 
stick"  is  reached.  The  folder  is  an 
English  invention. 


inductance  spirals  and  the  insulator 
pins.  As  a  result  the  transformer- 
house  tower  was  connected  with  a 
10,000-volt  line  and,  it  is  said,  if  the 
ground  connection  had  been  effective 
the  rush  of  current  would  have  been 
sufficient  to  open  the  main-station 
breakers.  Unfortunately,  only  one 
ground  plate  had  been  provided  and 
after  an  exceptionally  dry  period  this 
was  found  to  be  in  dry  soil,  hence  the 
high-tension  charge  took  the  easiest 
way  to  earth  which  happened  to  be  by 
way  of  various  house  installations. 
Immediately  several  fires  resulted  and 
in  attempting  to  extinguish  them  with 
water  a  number  of  persons  received 
violent  shocks.  None  was  seriously 
injured,  however,  and  only  one  house 
sufifered  damage  of  consequence. 


SHORT-CIRCUIT  FIRES 
CAUSED  BY  BIRDS 

Panic  among  a  flock  of  starlings, 
brought  about  by  the  attack  of  a  spar- 
row hawk,  was  the  extraordinary  cause 
of  a  series  of  fires  breaking  out  simul- 
taneously in  Wiirttemberg,  Germany. 
The  starlings  flew  blindly  toward  a 
tra..sformer  house  and  some  of  the 
birds  became  entangled  between  the 


ELECTRIC  BELLS  WITHOUT 
BATTERIES 

A  batteryless  electric  doorbell,  which 
was  recently  put  on  the  market,  makes 
use  of  a  compactly  de- 
signed magneto  gener- 
ator, which  is  operated 
through  gearing  from  a 
small  ■  handle  that  re- 
places  the  ordinary; 
push  button. 

The  magneto  gener- 
ator is  provided  with 

 an  extension  shaft,  so 

that  it  can  be  installed 
on  a  door  casing  of  any  thickness, 
with  only  the  handle,  which  has  the 
appearance  of  an  oblong  door  knob, 
and  the  escutcheon  plate  showing  from 
the  front.  The  generator  itself  may 
be  mounted  on  the  inside  edge  of  the 
door  jamb,  it  being  very  neat  in  ap- 
pearance; or,  if  desired,  it  may  be 
mortised  in  the  brick  or  woodwork, 
the  escutcheon  plate  being  of  ample 
size  to  cover  the  opening  for  it. 

Wires  are  run  from  the  generator  to 
a  bell,  which  may  be  located  anywhere, 
with  respect  to  the  generator.  The 
bell  operates  very  easily,  only  a  small 
part  of  a  turn  of  the  handle  being  re- 
quired when  it  is  desired  to  sound  the 
signal. 
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MOTOR  CAR  FURNISHES  POWER  FOR  PYLON  BEAM 


Grahame  White's  Night  Flight  in  Aeroplane 
Disclosed  by  Searchlight 


A  recent  night  flight  in  an  aeroplane 
by  Grahame  White  at  Hendon,  Eng- 
land, was  made  spectacular  by  the 
constant  play  of  an  electric  searchlight 
on  the  machine.  The  sensational  fea- 
tures of  the  flight  are  clearly  brought 
out  in  the  accompanying  illustration. 
A  few  years  ago  such  a  picture  would 
have  had  no  place  among  the  realities 
but  likely  would  have  been  considered 
the  imaginative  feat  of  a  Jules  Verne 
or  H.  G.  Wells.  As  there  is  no  elec- 
tric power  at  the  Hendon  aerodrome, 
the  question  of  obtaining  power  to 
operate  the  searchlights  presented  a 
vexing  problem,  until  one  of  the  pro- 
moters of  the  event  solved  it  by  strip- 
ping the  body  from  his  motor  car  and 
running  the  dynamo  by  means  of  a 
belt  from  the  engine  flywheel. 


DESTROYING  RATS  BY 
INOCULATION 

The  menace  of  the  rat  as  a  carrier 
of  deadly  diseases  continues  to  receive 
the  attention  of  scientists.  The  latest 
method  of  exterminating  the  rodents 
is  by  the  use  of  a  bacterial  culture  con- 
taining the  germs  of  a  disease  to 
which  only  rats  and  mice  are  sus- 
ceptible. The  preparation  attracts  the 
vermin  and  they  feed  upon  it  vora- 
ciously with  the  result  that  they  are 
quickly  attacked  by  the  fatal  disease, 
which  is  then  rapidly  communicated  to 
others. 
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TRANSPLANTED  RUBBER 
TREES  THRIVE 

Experiments  covering  a  number  of 
years  in  transplanting  rubber  trees 
from  the  original  stock  seem  now  to 
have  justified  the  efforts  of  the  grow- 
ers. The  former  supply  came  almost 
entirely  from  the  district  bordering  the 
Amazon  and  its  feeders  but  in  recent 
years  transplanting  has  been  practiced 
on  a  rather  large  scale,  the  original 
stock  having  been  taken  from  the  old 
rubber  districts  and  cultivated  in  por- 
tions of  Brazil  remote  from  the  big 
river.  One  company,  during  the  last 
year,  gathered  193,750  lb.  of  rubber 
compared  with  41,983  lb.  in  1910.  The 
estimate  for  the  current  year  is  325,000 
lb.,  all  of  which  cojnes  from  the  in- 
terior, far  from  the  Amazon. 


BRITISH  OIL-FUEL 
LOCOMOTIVE 

In  the  accompanying  illustration  is 
shown  one  of  the  great  number  of  oil- 
burning  locomotives  at  present  in  use 
on  the  Caledonian  Railway,  operating 


PROTECTS  PONIES'  EYES 
IN  COAL  MINE 

A  new  law  in 
England  has 
been  enacted  to 
enforce  humane 
treatment  of  the 
"p  i  t  ponies" — 
as  the  horses 
are  called  that 
are  employed  in 
coal  mines.  The 
new  law  has  in- 
spired the  in- 
vention of  the 
eye  guard 
shown  in  the 
accompany- 
ing  i  1 1  u  s  t  r  a- 
tion.  Before  the 
law  went  into 
effect,  many  po- 
nies became 
blind  through 
injuries  caused  '  ■ 
by  projecting  coal  seams  and  rocks 
that  protruded  into  the  subterranean 
passages  of  mines,  all  previous  efforts 


trains  through  England  and  Scotland,  to  protect  them  having  failed. 
The  oil  is 
stored  in  a 
cylindrical 
tank  carried 
on  the  ten- 
der where 
coal  is  or- 
d  i  n  a  r  i  1  y 
stored.  The 
oil  flows 
from  the 
tank  to  the 
engine  in- 
j  e  c  t  o  r  s 
which  force 
it  into  the 
fire  box  at 
two  sepa- 
rate points, 
where  it 
mingles 
with  steam 
from  the 
boiler. 


New  Type  of  Oil-Fuel  Locomotive, 
the  Fuel  being  Kept 


Adopted  by  One  of  the  Great  British  Railroads, 
in  a  Cylindrical  Tank  on  the  Tender 
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DOUBLE-DECK  BASCULE 

Chicago's  bridge  and  harbor  engi- 
neer has  put  up  to  the  contractors  a 
brand  new  problem  in  the  construc- 
tion of  a  bascule  bridge,  the  type  of 
drawbridge  where  the  main  part  of 
the  bridge  bends  up  like  a  jackknife. 
Here  is  the  problem : 

Give  us  bids  on  the  construction  of 
a  two-leaf  bascule  with  a  200-ft.  span 
and  double-decked  to  accommodate 
an  "U'  line  above,  a  street  railway  be- 
low, two  wagon  ways  and  two  foot- 
walks.  Prepare  to  build  it  as  rapidly 
as  possible  at  the  exact  spot  of  the 
present  swing  bridge  without  inter- 
rupting the  traffic  on  the  "L,"  the  sur- 
face lines,  the  streets,  the  river  or  in 


the  Illinois  tunnel  under  the  river.  If 
the  contractors  should  insist  upon  it, 
Engineer  A.  J.  Hammond  will  let 
them  stop  traffic  for  four  hours  some 
night,  but  that  is  all.  The  bridge  is 
to  be  built  at  Lake  Street  which  is  at 
the  south  end  of  the  turning  basin 
that  connects  the  north  and  south 
branches  of  the  Chicago  River  with 
the  main  stream.  Traffic  over  the 
present  Lake  Street  center-pier  swing 
bridge,  which  the  war  department  has 
condemned,  is  heavier  than  at  any 
other  bridge  in  Chicago  excepting  the 
Rush  Street  bridge.  To  tie  up  traffic 
for  an  hour  means  an  immense  loss. 
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BRIDGE  FOR  "L"  TRAFFIC 


This  is  the  first  time  in  the  history 
of  Chicago, — and  the  city  engineer 
says  in  the  history  of  bridge  building, 
— that  an  attempt  has  been  made  to 
erect  a  double-decked  bascule  for 
heavy  trafific.  Some  idea  of  the  tre- 
mendous strength  required  of  the 
bridge  may  be  obtained  when  it  is 
understood  that  the  structure  must  be 
capable  of  bearing  the  weight  of  two 
"L"  trains,  eight  heavy  street  cars 
and  all  the  tonnage  of  a  continuous 
stream  of  teams  and  motor  vans. 

The  engineering  department  will 
require  the  superstructure  contractors 
to  build  the  leaves  of  the  bridge  in 
the  air,  so  that  traffic  on  the  surface, 


the  river  and  the  "L"  deck  may  not  be 
stopped.  To  do  this  successfully  a 
few  parts  of  each  leaf  will  be  left  out 
to  allow  the  passage  of  cars.  When 
all  the  work  is  completed,  except  the 
placing  of  these  omitted  parts,  two 
big  scows  will  move  under  the  old 
bridge.  It  will  then  be  jacked  up  from 
its  turntable  and  a  tug  will  take  it  to 
the  junk  yard. 

Immediately  the  leaves  of  the  new 
bascule  will  be  dropped  into  place  and 
a  crew  will  rush  the  final  work  of  lay- 
ing the  roadbed  and  rails.  This  work 
will  be  done  at  night  and  is  expected 
to  take  less  than  four  hours. 
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RAILROAD    TOBOGGANING    ON    PIKE'S  PEAK 

.  .  .,,  []  Two  parts  novelty  and  one  part  danger  is  the  formula 
that  makes  many  sports  attractive.  Combine  this  with 
the  fact  that  the  railroad  toboggan  is  a  great  labor-saving 
device,  and  one  can  readily  understand  why  this  unique 
tobogganing  down  the  cog  railway  which  climbs  Pike's 


Peak,  Colorado,  is  so  fascinating.  To 
make  a  drop  of  nearly  a  mile  and  a 
half  in  a  distance  of  nine  miles  of 
track,  sometimes  at  a  speed  of  two 
miles  a  minute,  is  the  reason  why 
the  railway  toboggan  has  come  into 
use,  for  the  employes  find  it  far  more 
exhilarating  to  slide  down  the  moun- 
tain than  to  go  on  foot.  When  a  tired 
andj  hungry  workman  quits  work  at 
the  summit  at  six  o'clock  and  is  due 
at  the  Saddle  House,  two  and  a  fourth 
miles  below,  for  supper,  he  usually 
prefers  to  ''slide  down  the  banister" 
rather  than  to  "go  down  the  stairs" 
from  tie  to  tie  in  his  descent.  This 
practice  has  been  responsible  for  sev- 


eral deaths  and  many  serious  injuries, 
yet  it  continues,  although  the  authori- 
ties have  attempted  to  discourage  its 
use. 

In  riding  the  toboggan  the  operator 
sits  upright,  much  as  a  boy  would  in 
guiding  a  bobsled,  but  there  is  no 
guiding  to  be  done,  for  the  machine 
is  made  to  follow  the  tops  of  the  cog 
rails.  The  toboggan  itself  is  a  board 
3  ft.  long  and  1  ft.  wide.  A  steel-shod 
cleat,  about  II/2  in.  wide,,  runs  in  the 
center  of  the  under  side  for  its  entire 
length.  When  the  machine  is  in  place 
on  the  cogs  this  cleat  fits  in  between 
the  cog  rails,  which  are  parallel  with 
each  other  and  close  together,  midway 
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between  the  main  rails  of  the  track. 
Near  each  edge  of  the  board  is  an- 
other cleat,  about  18  in.  long,  also 
shod  with  iron,  and  movable.  These 
form  the  brakes  and  are  operated  by 
a  powerful  lever  from  the  upper  side 
of  the  board,  the  pressure  applied  in 
this  manner  on  the  sides  of  the  cog 
rails  being  sufficient  to  bring  the  to- 
boggan to  a  stop  on  the  steepest  grade. 

The  Pike's  Peak  toboggans  have  es- 
tablished a  record  of  an  11-minute  run 
over  the  nine  miles  from  the  summit 
of  the  mountain  to  Manitou  at  its  foot. 
A  two-mile  stretch  on  the  steepest  part 
of  the  grade  has  been  made  in  one 
minute. 


WARSHIP'S  ARMOR  PLATE 
STANDS  COLLISION 

The  accompanying  photographs 
show  the  unique  results  of  the  colli- 
sion between  the  United  States  battle- 
ship ''New  Hampshire"  and  the  Fall 
River  steamship  ''Commonwealth,"  at 
Newport,  R.  I.,  in  July.  The  conclu- 
sion drawn  from  these  pictures  which 
most  interests  naval  constructors  is 
that  the  armor  belt  of  the  battleships 
can  withstand  the  most  severe  im- 
pacts. 

The  "New  Hampshire"  was  lying  at 
anchor  in  Newport  harbor  when  the 
collision  occurred.  There  was  a  dense 


It  Will 


That  the 
Warship's  Ai 
mor  Plate  at  the 
"Water    Line  was 
Not  Even  Bent 
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fog,  and  before  the  lookouts  on  either 
ship  discovered  the  proximity  of  the 
other,  it  was  too  late  to  avoid  the 
crash.  The  passenger  steamship 
plunged,  bow  on,  into  the  stern  of  the 
''New  Hampshire"  almost  on  the  cen- 
ter line  of  the  ship. 

When  the  vessels  separated  after 
the  crash,  apparently  the  ''Common- 
wealth" had  sustained  no  damage, 
while  it  was  seen  that  the  stern  of  the 
"'New  Hampshire"  was  almost  demol- 
ished above  the  water  line.  The  bow 
of  the  "Commonwealth"  penetrated 
the  stern  of  the  battleship  a  distance 
of  about  20  ft.  The  steel  plating  was 
folded  in,  decks  torn  up,  and  the  cap- 
tain's cabin  was  demolished. 

Comparison  of  the  effects  of  the  col- 
lision upon  the  two  ships,  so  far  as  the 
damage  done  to  both  was  visible  as 
they  lay  in  the  water,  resulted  at  first 
in  the  severest  criticism  of  the  battle- 
ship's construction.  Amazement  was 
expressed  that  the  prow  of  a  pas- 
senger steamer,  even  though  she  be  a 
steel  ship,  could  so  crush  the  stern  of 
a  battleship,  supposedly  built  to  with- 
stand heavy  shell  fire. 

Further  examination  of  the  two 
ships,  however,  turned  the  tables.  It 
was  found  that  the  damage  to  the 
"'New  Hampshire"  ended  at  the  armor 
belt,  two  or  three  inches  above  the 
water  line.  Not  a  single  plate  of  the 
armor  was  broken  or  displaced.  The 
more  vital  portions  of  the  ship's 
structure,  then,  remained  intact.  Only 
the  upper  works,  the  thin  sheathing, 
which  is  designed  merely  to  finish  off 
the  stern  of  the  battleship  and  with- 
stand the  sea,  was  injured,  and  the 
damage,  while  it  looked  so  serious, 
was  in  reality  rather  superficial.  Not 
even  the  watertight  bulkhead  was 
broken  through,  so  that  the  damage 
was  confined  to  the  sternmost  com- 
partment. 

When  the  "Commonwealth"  was 
docked,  however,  it  was  discovered 
that  the  portion  of  the  bow,  below  the 
water  line,  which  had  struck  the  ar- 
mor belt  of  the  "New  Hampshire,"  was 
fearfully  mangled.  The  steamer  was 
thus  rendered  unseaworthy  to  a  much 


greater  extent  than  was  the  "New 
Hampshire." 


"SHOO  FLY"  GUARD  TO  HELP 
SCREEN  DOORS 

An  interesting  device  designed  to 
keep  the  flies  from  entering  the  house 
or  store  when  the  screen  is  opened  to 
let  people  in  and  out  is  here  shown. 

  Attached  to  the 

top  of  the  door 
and  extending  a 
foot  or  two  down 
its  outer  side 
is  a  screen  at- 
tached to  metal 
supports  which 
are  bent  or 
curved  outward. 
To  the  bottom 
of  a  portion  of 
this  screen  are 
attached  a  num- 
ber of  cloth 
bands.  One  of 
the  illustrations 
shows  the  guard 
in  the  position  it 
occupies  when 
the  door  is 
closed.  When 
the  door  is  pushed  or  pulled  open  the 
top  of  the  guard  screen  is  restrained 
sufficiently  by  a  checking  attachment 
to  make  the  lower  end,  with  its  tas- 
seled  strip  of  cloth,  swing  outward 
about  2  ft.  in  advance  of  the  door,  thus 
dispersing  the  flies  that  might  other- 
wise enter.  The  screen  portion  of  the 
guard  above  the  door  is  calculated  to 
keep  flies  from  entering  over  the  door. 


CATCHING  GRASSHOPPERS 
IN  VACUUM  CLEANER 

Catching  grasshoppers  with  a 
vacuum  cleaner  is  an  idea  worked  out 
successfully  by  a  California  man.  He 
found  that  grasshoppers  from  the 
alfalfa  were  a  serious  pest  in  the  house 
gardens,  so  he  rigged  up  a  sled  for  the 
vacuum  cleaner,  and  proceeded  to  cap- 
ture the  insects  from  the  fields.  The 
hoppers  jumped  as  the  sled  approached, 
but  were  then  sucked  up  by  the  cleaner. 
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RAPID-FIRE  GUNS  FOR 
AEROPLANES 

No  branch  of  the  science 
of  aviation  is  receiving  closer 
study  in  army  circles  than 
that  tending  to  the  develop- 
ment of  armaments  for  aero- 
planes. New  ideas  in  rapid- 
tire  guns,  or  adaptations  of 
the  old,  are  being  experi- 
mented with  by  the  military 
experts  of  all  the  great  pow- 
ers; and  of  the  guns  now 
creating  interest  an  Ameri- 
can gun  is  one  of  the  most 
important. 

The  gun  in  question  is  a 
new  type  of  automatic,  in- 
vented by  Lieut. -Col.  L  N. 
Lewis,  of  the  coast  artillery 
corps,    who    has  designed 
many  useful  military  imple- 
ments. One  of  the  important 
features  of  this  gun,  which 
may  be  held  to  the  shoulder 
like  an  ordinary  rifle  when 
being     used    to  attack 
aerial  fighters  from  the 
ground,    is    the  auto- 
matic device  by  which 
the   barrel    is  kept 
continually  cool  by 


New  Rapid-Fire  Gun 
Tested  by  Army 
Aviation  Corps  for 
the  Two  Uses  of 
Firing  at  Aero- 
planes from  the 
Ground  and  Firing 
from.  Aeroplanes 


a  blast  of  air.  After  a  cer- 
tain temperature  is  reached, 
an  increased  rapidity  of  fire 
tends  to  reduce  the  temper- 
ature. Another  distinguish- 
ing feature  is  the  circular 
magazine  feed,  which  is 
placed  directly  over  the  center  of  the  gun, 
and  consequently  does  not  disturb  the  aim. 

The  weight  of  the  gun  is  but  slightly  more 
than  25  lb. ;  it  fires  250  shots  per  minute,  and 
the  magazine,  which  contains  50  rounds  of 
ammunition,  can  be  quickly  detached  to  allow 
the  substitution  of  a  loaded  magazine.  The 
feed  is  positive,  and  the  gun  may  be  fired  at 
any  angle,  up  or  down. 

During  one  of  the  experiments  made  by 
Captain  Chandler,  the  empty  shells'  ejected 
during  the  firing  were  caught  by  a  current  of 
wind  that  carried  them  into  the  propellers. 
When  the  machine  came  down,  the  wooden 
propellers  were  found  to  have  been  scored  or 
gouged  as  if  a  vandal  had  attacked  them  with 
a  chisel. 

The  French  have  adapted  a  Hotchkiss 
rapid-fire  rifle  for  attachment  to  the  under 
framework  of  an  aeroplane  where  it  may  be 
trained  on  the  enemy  below. 
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ANCIENT  BRONZE  GUNS  USED 
IN  ENGINE  MANUFACTURE 

One  of  the  interesting  things  that  a 
writer  in  the  Engineer,  London,  found 
in  the  course  of  a  visit  to  the  Diesel 


Ancient  Bronze  Cannon  Bought  Up  to  Provide  Bronze 
for  Diesel  Engines 

engine  plant  in  Turin,  Italy,  was  a  col- 
lection of  ancient  bronze  cannon  which 
had  been  bought  up  to  be  melted  and 
converted  into  crank  casings  and  bed- 
plates. One  of  the  guns  seen  was  a 


beautiful  piece  of  work,  dated  1717, 
and  had  the  name  of  King  Philip  V 
of  Spain  on  the  breech.  It  was  worthy, 
the  writer  believes,  of  a  better  fate. 


"LOOK-OUT-FOR-THE-CAR'^ 
SANITARY  CUPS 

The  necessity  of  providing  its  pas- 
sengers with  sanitary  drinking  cups 
has  been  utilized  by  the  Beaver  Valley 
Traction  Company  of  New  Brighton, 
Pa.,  as  a  means  of  impressing  them 
with  accident-preventing  ''don'ts." 

On  the  sides  of  the  paper  sanitary 
drinking  cups  is  printed  such  advice 
as  "Stop — Look — Listen,"  "Look  out 
for  automobiles  and  cars  from  opposite 
direction,"  "Never  step  on  or  off  a  car 
while  in  motion,"  "Don't  allow  chil- 
dren to  play  in  streets  on  which  elec- 
tric cars  run." 


HYDROELECTRIC  POWER  ON   A  FARM 


Electricity  is  becoming  more  and 
more  a  desirable  prime  mover  on  the 
farm,  and  one  of  the  most  interesting 


of  a  small  stream  running  through  the 
farm. 

The  reinforced  concrete  dam  is  about 
100  ft.  in  length  and  gives  an  8-ft.  head 
of  water  for  operating  two  small  water 
turbines.     These  turbines  drive  two 
vertical-type,  35-kw.,  250-volt 
generators.   There  are  six 
circuits  leading  from 
the  powerhouse  t  o 
various  buildings 
and  parts  of  the 
farm,  and  five 


Views  of  the  Rein- 
forced ConcreteDam 
and  Reservoir  of  the  Hy- 
droelectric Installation  on 
Henry  Ford's  Farm  near  Detroit 


recent  installations  in  the  United 
States  is  the  hydroelectric  plant  in  op- 
eration on  Henry  Ford's  farm,  near 
Detroit.  It  represents  what  might  be 
termed  the  height  of  development  in 
the  utilization  of  small  water  power  in 
the  operation  of  a  private  plant,  the 
power  being  provided  by  the  damming 


of  these  circuits  are  laid  underground. 
The  longest  circuit  is         miles,  and 
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operates  the  machinery  of  the  dairy 
farm.  The  house  and  barns  are  all 
electrically  lighted,  there  being  60  in- 
candescent lamps  in  the  barns  and  14 
in  the  house.  Another  circuit  is  a  mile 
long,  and  operates  the  machinery  of 
the  stock  farm  as  well  as  illuminating 
the  cattle  and  horse  barns.  The  other 
lines  operate  the  machinery  in  the  re- 
pair house,  the  pump  house,  etc.,  and 
illuminate  and  provide  power  for  nu- 
merous cooking,  heating  and  household 
utensils  in  Mr.  Ford's  summer  home. 


A  MEASURING  DEVICE  FOR 
X-RAYS 

A  scientist  of  Berne  recently  demon- 
strated before  the  Rontgen  Congress 
in  Berlin  an  instrument  for  measuring 
the  action  of  the  X-ray  on  deep-seated 
organs.  The  device  gives  direct  read- 
ings of  the  intensity  of  the  rays  at  the 
depth  required,  and  can  be  used  with 
any  type  of  X-ray  installation. 

The  introduction  of  an  absolute 
scale  of  measurement  in  place  of 


The  Circular  Steel  Blocks, 
Weighing  81  Lb.,  Used 
in  the  Making  of  the 
Cylinder  of  the  Gnome 
Motor 


A  Finished  Motor  Mounted  on  the  Test  Car  Preparatory  to  a  Long- 
Duration  Run 


THE  MAKING  OF  GNOME 
MOTORS 

The  Gnome  motor  with  its  revolv- 
ing cylinders,  is  probably  the  most  fa- 
mous and  most  universally  used  of  all 
aeroplane  motors,  particularly  in  Eu- 
rope, In  one  of  the  illustrations  may 
be  seen  one  of  the  circular  steel 
blocks  used  in  the  making  of  the  cyl- 
inders. They  are  of  nickel  steel,  and 
weigh  81  lb.  each.  In  the  boring  and 
the  finishing,  these  cylinders  are  re- 
duced in  weight  from  81  lb.  to  only 
0.16  lb.  The  interiors  of  the  cylinders 
are  polished  by  high-speed  emery 
wheels  until  they  are  as  smooth  as  the 
surface  of  a  mirror. 


the  arbitrary  scales  used  in  different 
X-ray  laboratories  is  said  to  be  a  great 
boon,  as  it  makes  it  possible  to  calcu- 
late the  most  efficient  irradiation,  and 
determine  the  correct  dose  for  treating 
subcutaneous  organs.  It  is  claimed 
that  this  has  hitherto  only  been  pos- 
sible when  surface  tissues  have  been 
treated. 


CDuring  the  first  five  months  of  the 
present  year  there  were  85,300  motor 
vehicles  registered  in  the  state  of  New 
York,  of  which  number  76,164  are 
pleasure  cars  and  7,320  commercial, 
vehicles,  the  remainder  being  dealers' 
cars,  or  exempt  from  taxation. 
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An  Exceptionally  Light  and  Graceful  Bridge  Crossing  the  River  Vilaine,  France 


SANDSTONE  KNOB  AS  BAND- 
STAND FOUNDATION 

A  novel  use  has  been  found  for  one 
of  the  water  and  weather-worn  sand- 
stone formations  so  common  along  the 
shores  of  the  upper  peninsula  of  Michi- 
gan. The  knob  in  question  is  located 
at  St.  Ignace,  and  on  its  top  the  band 


A  Bandstand  on  the  Top  of  a  Sandstone  Knob  at  St. 
Ignace,  on  the  Straits  of  Mackinac,  Michigan 

organization  of  that  upper  peninsula 
town  has  erected  a  bandstand.  The 
stand  commands  a  fine  view  of  the 
straits  and  Mackinac  Island. 


AN  ARTISTIC  FRENCH 
HIGHWAY  BRIDGE 

The  national  highways  of  France 
are  kept  as  fine  as  the  best  examples  of 
city  boulevards  in  America,  and  the 
bridges  are  usually  in  keeping  with 
the  roads.  The  new  bridge  across  the 
River  Vilaine,  on  the  highway  con- 
necting the  cities  of  Nantes  and  Brest, 
Brittany,  is  an  excellent  example,  be- 
ing extremely  light  and  graceful  in 
appearance. 

The  length  of  the  bridge  proper  is 
656  ft.,  the  free  span  being  reduced  by 
the  cantilever  arches  to  about  367  ft. 
The  height  of  the  roadway  above  the 
river,  at  normal  level,  is  114  ft. 


U.  S.  GOVERNMENT  LARGEST 
DREDGING  CONCERN 

Attention  is  drawn  by  the  Engineer- 
ing News  to  the  fact  that  the  United 
States  government  is  the  largest 
dredging  concern  in  the  world,  having 
a  vast  dredging  fleet  engaged  in  river 
and  harbor  improvement  work.  The 
fleet  consists  of  61  bucket  and  dipper 
dredges,  53  hydraulic  pipe-line  dredges, 
23  seagoing  hopper  dredges,  60  snag 
boats,  164  screw-propeller  and  paddle- 
wheel  boats  for  towing  and  survey 
work,  54  derrick  boats,  49  pile  drivers, 
and  numerous  other  boats  which 
bring  the  total  up  to  855  vessels. 


POPULAR  MECHANICS 


357 


Luncheon   Chest  for 
Motorists  Which 
Opens   Up  as  a 
Table 


MOTION-PICTURE  RECORDS 
OF  RECLAMATION  WORK 

As  part  of  the  movement  to  give 
publicity  through  motion  pictures  to 
all  important  works  carried  on  by  the 
government,  a  series 
of  pictures  have  been 
recently  made  of  the 
work  on  the  Engle 
Dam,  at  Elephant 
Butte,  New  Mexico, 
which  is  part  of  the  Rio 
Grande  reclamation 
project. 

Of  all  the  motion 
pictures  taken,  prob- 
ably the  most  interest- 
ing are  the  series 
photographed  -from  a 
basket  suspended  from 
a  cableway  across  the 
Rio  Grande.  The  oper- 
ator, with  his  camera 
in  operation,  was  low- 
ered into  the  founda- 
tion pit  at  the  west 
bank  of  the  river,  and 
then,  with  the  basket 
raised  400  ft.  above  the 
bottom  of  the  pit,  took 
pictures  while  three 
heavy  blasts  were 
fired.  The  basket  was 
then  moved  over  the 
river  and  lowered  al- 
most to  the  surface 
of  the  water,  during 
which  descent,  the 
camera  was  turned 
through  a  complete 
circle  so  that  the  views 
would  take  in  the  en- 
tire work.  The  pictures  -  will  be  ex- 
hibited generally  in  America  and 
Europe. 


COMPACT  LUNCHEON  SET  FOR 
MOTORISTS 

One  of  the  most  elaborate  luncheon 
sets  for  motorists  now  on  the  market 
is  the  so-called  motor  restaurant,  a 


CThe  Post  Office  Department  is  con- 
ducting a  series  of  experiments  in 
various  parts  of  the  country  to  deter- 
mine whether  or  not  the  motorcycle 
can  be  used  more  economically  for 
collecting  mail  than  either  the  horse- 
drawn  vehicle  or  the  automobile. 


complete  outfit  which  packs  compactly 
in  the  form  of  a  chest  for  transporta- 
tion in  the  car.  The  outfit  costs  $125  or 
$150,  depending  upon  whether  it  is  fit- 
ted for  four  or  six  persons.  When  the 
spot  for  the  luncheon  is  reached,  the 
chest  is  taken  from  the  car,  opened  up 
and  made  into  a  table,  as  shown  in 
the  illustration.  Across  the  top  in  the 
center  is  a  rack,  on  which  glasses,  cups, 
etc.,  may  be  placed  within  easy  reach 
of  the  users. 


CREATING  A  CAPITAL 


In  a  picturesque  mountain  valley 
2,000  ft.  above  sea  level  and  now  prac- 
tically a  wilderness,  a  new  capital  city 
for  the  Commonwealth  of  Australia  is 
to  be  created.  As  the  result  of  a  com- 
petition in  which  more  than  a  hundred 
of  the  leading  architects  and  landscape 
gardeners  of  the  world  competed,  this 
city  is  to  be  built  in  accordance  with 
the  plans  of  an  American  architect, 
Walter  Burley  Griffin,  of  Chicago,  who 
was  awarded  a  prize  of  £1,750,  equiva- 
lent to  about  $8,500.  The  site  of  the 
new  city  is  midway  between  Melbourne 
and  Sydney  and  75  miles  from  the  sea 
coast,  and  work  is  to  begin  immedi- 
ately. 

The  plan  embodies  the  most  ad- 
vanced theories  in  city  planning.  The 
different  functions  of  the  city  are 
grouped  at  specific  centers,  each  ar- 
ranged roughly  in  the  form  of  an  oc- 
tagon, with  main  avenues  radiating  in 
all  directions.  Such  a  theory  has  never 
before  been  worked  out  in  complete 
form,  although  Haussniann  applied  it 
in  a  limited  way  in  the  rebuilding  of 
Paris,  and  L'Enfant,  in  his  plan  of 
Washington,  provided  diagonal  ave- 
nues intersecting  a  checkerboard  sys- 
tem of  streets. 

The  practice  of  walking  from  point 
to  point  is  rapidly  becoming  obsolete 
with  city  dwellers  and  there  is  an  in- 
creasing tendency  to  use  means  of 
rapid  transit.  For  this  reason  the  dif- 
ferent centers  in  the  Australian  capital 
have  been  placed  at  considerable  dis- 
tances apart.  In  a  capital  city  the 
federal  center  is  the  one  of  first  impor- 
tance. This  center  comprises  the  octa- 
gon and  triangular  group  of  buildings 
south  of  the  central  lagoon.  At  the 
center  of  the  octagon,  occupying  a 
prominent  elevation,  are  the  federal  ex- 
ecutive buildings.  On  the  sloping 
ground  extending  to  the  lagoon,  and 
arranged  in  terraces,  are  the  parliament 
and  department  buildings,  and  courts 
of  justice.  On  the  opposite  side  of  the 
lagoon  are  the  stadium,  museum,  thea- 
ters, and  other  places  of  amusement. 

North  of  the  federal  center,  and 
across  the  lagoon  from  it,  is  the  mu- 


CITY  FOR  AUSTRALIA 


nicipal  center,  the  one  next  in  impor- 
tance. At  the  center  occupying  the 
third  angle  of  this  triangle  are  located 
the  central  railway  station  and  retail 
market.  The  manufacturing  district 
lies  at  the  northern  edge  of  the  city, 
and  the  agricultural  suburb,  consisting 
of  several  centers,  at  the  southeast. 
The  principal  residence  district  is  west 
of  the  federal  center,  on  high  ground 
affording  an  unobstructed  view  of  the 
mountain  range  to  the  southwest.  The 
federal  university  is  located  to  the 
west  of  the  municipal  center  on  the 
slope  of  a  mountain. 

Main  avenues  are  planned  for  a  width 
of  200  ft.,  divided  by  parkways  into 
three  arteries  of  travel :  one  for  street 
cars,  one  for  automobiles,  and  the  third 
for  slower  vehicles.  The  steam  rail- 
way is  to  be  depressed  below  street 
level  with  street  crossings  carried  on 
viaducts. 

A  striking  feature  of  the  plan  is  the 
advantage  taken  of  the  natural  condi- 
tions of  the  site.  A  small  stream  known 
as  the  Molonglo  River  is  used  in  the 
development  of  a  series  of  lagoons 
that  form  the  central  feature  in  the 
general  architectural  effect.  Prominent 
elevations,  of  which  there  are  a  num- 
ber, will  be  utilized  as  sites  for  public 
and  monumental  buildings.  Mountain 
peaks  will  close  the  vista  of  each  im- 
portant avenue,  while  Mount  Bimberi, 
one  of  the  highest  peaks  of  the  Austra- 
lian range,  will  be  visible  from  all 
parts  of  the  city. 


PLAYER  PIANO  USED  WITH 
LONDON  ORCHESTRA 

A  recent  concert  of  the  famous  Lon- 
don Orchestra,  conducted  by  NikiscR, 
was  unique  in  that  it  was  the  first  time, 
in  England  at  least,  that  a  mechanic- 
ally played  piano  was  used  as  part  of 
a  great  symphony  orchestra.  The 
pianoforte  part  of  Grieg's  Concerto  in 
A  Minor  and  in  Liszt's  Hungarian 
Fantasia  is  said  to  have  been  per- 
formed by  the  player  piano  with  per- 
fect effect. 
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NEW  AUTOMOBILE  CAP  AND 
GOGGLES 

Among  recent  importations  of  wear- 
ing apparel  for  motorists  are  the  gog- 
gles and  cap  shown  in  the  accompany- 
ing illustrations.    The  cap  is  adjust- 


SUBMARINE  IMPRISONED 
GREAT  DEPTH 


AT 


Goggfles  with  Adjustable  Awning- 
Like  Eye  Shades 


A  Cap  Which 
to  Fit 


able  to  heads  of  different  sizes  by 
means  of  the  cloth  strap  which  passes 
around  its  rim  and  is  provided  with  a 
buckle.  The  goggles  have  awning-like 
eye  shades  which  can  be  folded  back 
when  not  needed. 


Contrary  to  general  practice  in  test- 
ing submarines  at  great  depths,  the 
new  U.  S.  submarine  ''Carp"  was  re- 
cently sunk  to  a  depth  of  200  ft.  at  San 
Francisco  with  a  crew 
of  eight  men  on  board, 
and  an  accident  which 
might  have  ended  dis- 
astrously kept  the  little 
vessel  at  the  bottom 
for  over  an  hour.  The 
trouble  was  due  to 
fouling  of  the  hawser 
pipe  of  the  submarine 
by  an  anchor  chain, 
which  for  a  time  pre- 
vented a  return  to  the 
surface.  During  the 
time  the  submarine  was 
thus  caught  telephone 
communication  was  maintained  with 
the  officers  in  charge  of  the  test  at  the 
surface. 

The  service  of  the  crew  was  volun- 
tary, and  a  considerable  bonus  was 
offered. 


may  be  Adjusted 
Any  Head 


NEW  IDEA   IN  EXTENSION  TABLES 


A  dining-room  table  which  is,  in  ap-  The  hinged  portions  at  each  side  are 
pearance,  like  an  ordinary  extension     then  raised  so  as  to  make  the  center 


table,  but 
which  may  ^ 
be  extend- 
ed without 
the   use  of 

any  loose  leaves,  has  made  its  ap- 
pearance in  the  furniture  world 
The  center  or  extension  sec- 
tion is  concealed  under  the 
top  of  the  table,  when  this  is 
closed  up,  and  in  order  to 
make     this     possible  has 

hinged  portions  at  its  f^^  cin»a?'Tof  J^^'lf 
shorter    ends,    which    nor-    which  Operated  by  a 

,  \  -mn  Lever,  Can    be  Lowered 

mally  hang  down.  When  so  That  the  End  sections 
extending  the  table,  its  end 
sections  are  drawn  apart  and  the  cen-  gether  over  the  center  section.  No 
ter  section  by  means  of  a  lever  raised  hint  of  its  unusual  mechanism  is  seen 
about  11/4  in.  to  the  level  of  the  top.     in  the  closed  table. 


section  the 
full  width 
of  the 
table,  and 
the  sections 
are  forced  together,  the  dowels 
entering  the  holes  and  locking  as 
in  other  extension  tables. 
When  the  table  is  to  be 
shortened,  the  end  sections 
are  pulled  out  two  or  three 
inches,  the  center  section 
lowered  the  required  ly^  in., 
and  the  hinged  side  por- 
tions dropped.  Then  the 
end  sections  are  pushed  to- 
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FIRE-STATION  MAP  SHOWS  UNPROTECTED  TERRITORY 


When  a  big  fire  occurs  in  any  sec- 
tion of  a  large  city,  all  the  fire  appa- 
ratus in  that  section,  and  often  from 
adjacent  sections,  are  called  into  ser- 
vice, and  frequently  this  causes  consid- 
erable difficulty  in  distributing  the  re- 
maining companies  and  apparatus  to 
the  best  advan- 
tage. In  han- 
dling such  sit- 
u  a  t  i  o  n  s  in 


By  means  of  this  system,  a  glance  at 
the  map  suffices  to  show  the  unpro- 
tected territory,  and  the  fire  apparatus 
not  in  actual  use  are  distributed 
accordingly.  The  illustration  shows 
the  map  in  the  position  it  occupies  on 
the  wall  of  the  fire-alarm  headquar- 
ters. This  is  one  of  the 
first  maps  of  this  type  in 
America.  They  have 
been  used  for  some  time 


The  Illuminated  Fire-Station  Map  in  the  Fire-Alarm  Headquarters  of  the  Chicago  Fire  Department 


Chicago,  the  fire-alarm  headquarters 
in  the  city  hall  is  provided  with  a  map 
of  the  city  on  which  each  fire  house  is 
designated  by  a  small  electric-light 
bulb,  operated  by  a  switchboard. 
These  bulbs  are  illuminated  during  the 
time  the  apparatus  of  each  fire  station 
is  in  its  house,  but  as  soon  as  the  ap- 
paratus leaves  its  house,  a  plug  bear- 
ing the  number  of  the  station  in  ques- 
tion is  removed  from  the  switchboard 
and  the  bulb  designating  this  station 
on  the  map  becomes  dark. 


in  Germany.  Milwaukee  has  a  fire 
map  of  a  somewhat  similar  type. 

CAn  American  sailing  vessel,  the 
''Erskine  M.  Phelps,"  made  a  voyage 
from  Honolulu  to  Philadelphia  in  110 
days,  and  she  has  to  her  credit  also  a 
voyage  from  Norfolk  to  Honolulu  in 
97  days,  the  fastest  time  ever  made 
around  Cape  Horn  by  a  sailing  ship. 
Her  latest  voyage  is  the  fastest  time 
ever  made  by  a  sailing  ship  on  the 
eastern  voyage. 


362 


POPULAR  MECHANICS 


NEWEST  WAY  OF  WEARING 
A  BOUQUET 

One  of  the  latest  fads  in  flower 
adornment  is  to  wear  the  bouquet  on 


If 


The  Shoulder 
Bouquet,  with  an 
Accomp  a  n  y  i  n  g 
InitialWorked  in 
White  Silk  Cord 


the  right  arm  at 


the  shoulder.  It 
is  placed  on  the  - 
sleeve  in  con- 
junction with  a 
neat  little  ini- 
tial worked 
with  white  silk  cord.  The  ef¥ect  is 
most  pleasing,  and,  to  the  girl  en- 
dowed with  artistic  fingers,  many 
pretty  arrangements  or  variations 
will  suggest  themselves. 


ARTIST  AND  SCIENTIST  TRY 
NIGHT  PAINTING 

How  to  obtain  satisfactory  light  for 
portrait  painting  at  night  is  being- 
studied  scientifically  by  a  young  Chi- 
cago artist,  Mosheim  Craig,  with  the 
advice  and  assistance  of  one  of  the 


leading  scientists  of  the  country.  The 
scientist  became  interested  in  painting, 
using  Mr.  Craig's  studio,  and  as  he 
had  little  time  for  this  avocation  except 
evenings,  the  problem  of  illumination 
was  forced  on  him.  The  two  have 
worked  together  for  a  solution,  to  some 
extent  covering  the  same  experimenta- 
tion ground  as  the  investigators  who 
have  been  seeking  artificial  daylight 
for  use  in  stores. 

The  artist  claims  that  there  is  a  cer- 
tain aesthetic  value  to  painting  done  at 
night.  But  when  he  tried  to  mix  oil 
paints  by  artificial  light,  he  found  that 
the  color  values  were  lost  and  that  the 
work  when  viewed  the  next  morning 
was  practically  worthless.  The  youth- 
ful collaborator  with  the  scientist 
sought  a  light  which  would  ''take  the 
yellow''  out  of  the  rays  from  a  tung- 
sten cluster.  The  first  effort  was  very 
nearly  a  success.  A  large  tank  was 
built.  A  500-watt  tungsten  lamp  was 
placed  in  the  rear  of  it.  The  reflectors 
threw  this  light  forward  through  two 
pieces  of  plate  glass.  The  secret  of  the 
light  lay  in  the  substance  between 
these  pieces  of  glass.  It  was  clear 
water  tinged  to  a  violet  color  with  an 
aniline  dye.  This  accomplished  the 
purpose  of  producing  the  colors  of  day- 
light. But  the  experiment  failed  for 
one  very  simple  reason ;  after  the  light 
had  sifted  through  the  colored  water 
it  was  too  weak  to  reach  the  painter's 
easel  and  his  palette. 

For  a  time  Craig  tried  to  produce 
the  same  result  by  wearing  automobile 
goggles  of  blue  glass.  He  sought  a 
violet-tinted  glass,  but  no  optician 
could  supply  it.  With  the  blue  glasses 
he  painted  two  portraits,  one  of  Judge 
Kenesaw  Mountain  Landis,  but  when 
he  exposed  these  to  daylight  he  found 
that  they  were  "too  gray."  The  colors 
lacked  brilliancy. 

The  scientist  has  now  suggested  that 
the  problem  can  be  solved  by  securing 
from  Germany  a  certain  violet-tinted 
gelatine  film,  colored  under  the  artist's 
personal  direction.  This  will  be  placed 
in  the  light  box  in  lieu  of  the  water 
tank  and  the  tinted  water — which,  by 
the  way,  had  a  habit  of  steaming.  Both 
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experimenters  believe  they  will  then 
have  found  the  ansv^er  to  their  riddle. 
Should  this  also  fail,  they  have  other 
plans  w^hich  are  not  being  discussed  at 
this  time. 

The  experiments  have  already  proved 
of  value  in  a  mechanical  way.  The  light 
blue  glasses  for  example  gave  a  suf- 
ficiently accurate  color  value  for  match- 
ing of  cloths  and  for  the  use  of  decorat- 
ors who  work  at  night  under  the  ordi- 
nary incandescent  lamp.  If  such  a  glass 
is  used  on  the  stage  or  in  a  department 
store  over  a  brilliant  yellow  lamp  the 
result  to  the  ordinary  observer  is  ar- 
tificial daylight.  The  woman  who 
bought  a  costly  delicately  tinted  gown 
under  such  conditions,  however,  might 
be  disappointed  when  she  looked  at  it 
in  daylight. 


ARTIFICIAL  SILK  MADE 
FROM  VEGETABLE 

In  ^luskegon,  Mich.,  is  a  knitting 
mill  which  manufactures  artificial  silk 
out  of  vegetable  fiber,  and  uses  it  to 
make  hosiery  and  underwear.  The 
artificial  product  is  soft  and  silky  like 
worm  silk,  but  is  claimed  to  have  more 
body  or  firmness. 

The  underwear  and  hosiery  are  made 
in  all  weights  from  gauze  to  winter 
wear.  The  vegetable  silk  fiber  is 
brought  to  the  knitting  room  on  large 
reels,  ready  to  be  put  on  the  electri- 
cally operated  machines  when  needed. 

The  basis  of  most  artificial  silk  is 
wood  pulp.  Cotton  has  proved  satis- 
factory for  the  purpose,  however,  al- 
though the  cost  has  been  a  serious 
drawback.  The  vegetable  silk  is  the 
latest  innovation.  Any  substance  sus- 
ceptible of  chemical  conversion  into 
cellulose  is  available. 


POUCH  ARRANGEMENT  FOR 
ANGLERS  AND  HUNTERS 

A  Missouri  sporting  goods  concern 
is  marketing  a  high  and  dry  pouch  and 
harness  for  anglers  and  hunters.  It 
consists  of  two  large  pouches,  one  in 
front  and  the  other  in  back,  strapped 


over  the  shoulders  and  around  the 
chest.  On  the  outer  surface  of  the 
front  pouch  are  two  small  pockets  for 


Pouch  for  Anglers  and  Hunters  Arranged  for  Carrying 
Tackle  and  Ammunition  Well  above  Water 

carrying  small  fishing  or  hunting  ac- 
cessories, such  as  flybooks,  and  the  like. 
The  position  of  the  pouches  is  well 
above  the  waist  line,  so  that  they  re- 
main dry  even  during  deep  wading. 


RUSSIA  TO  SPEND  VAST  SUM 
ON  NAVY 

The  Russian  Duma  has  voted  the 
enormous  sum  of  $619,200,000  to  be 
used  during  the  next  five  years  to  re- 
store the  naval  position  of  that  coun- 
try. About  $57,960,000  is  to  be  spent 
in  construction  in  1913,  $48,000,000  per 
year  for  the  years  1914-15-16,  and  $43,- 
200,000  in  1917.  In  addition  to  this,  the 
Minister  of  Marine  requires  $374,000,- 
000  for  the  completion  of  ships  now 
building  and  for  current  expenses. 
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U.  S.  TREASURY  INSTALLS  NEW  MONEY  LAUNDRY 


After  experiments  covering  a  period 
of  three  years  the  Treasury  Depart- 
ment has  set  up  a  money  laundry  that 
will  wash  and  iron  old  bills,  making 
them  almost  as  good  as  "new.  It  is 
estimated  that  a1)out  60  per  cent  of  the 
bills  sent  to  the  department  can  be 
saved  by  this  machine,  the  40  per  cent 
remaining  being  so  worn  that  the  treat- 
ment would  destroy  them. 

The  bills,  fed  to  the  machine  by  a 


young  woman  operator,  are  carried  be- 
tween two  10-in.  tapes  into  a  tank  of 
boiling  water,  and  then  through  a  so- 
lution which,  when  heated  to  the  boil- 
ing point,  forms  peroxide  of  hydrogen. 
This  destroys  the  germs  that  may  have 
collected  on  the  bills  while  in  circula- 
tion. The  bills  pass  from  the  disinfect- 
ing tank  to  a  rinsing  tank,  and  thence 
to  a  pair  of  large  gas-heated  cylinders, 
the  passage  between  which  smoothes 
out  all  wrinkles.  The  bills  require 
about  min.  to  pass  completely 
II  through  the  machine  and  emerge 
]    ready  for  circulation  again. 

The  machine  can  wash  and  iron 
from  30,000  to  35,000  bills  in  an 
-hour  day,  and  it  is  estimated  that 
it  will  save  the  government  more 
than  $500,000  a  year  in  the  manu- 
facture of  new  money.  The  ma- 
chine is  the  invention  of  a  scientist 
in  the  government's  employ. 


The  U.  S.  Treasury's  Money  Laundry  in  Operation.    The  Endless  Band  may  be  Raised  to    Top  of  Frame 
to  Permit  Examination  of  Money  Passing  Through 
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Hydro- Aeroplane  at  Monaco  Carrying  a  Paying  Passenger  Who  Desired  to  Enjoy  Aeroplane  Flight 

without  Much  Danger 

THE  HYDRO-AEROPLANE  FOR  PASSENGER  CARRYING 


The  recent  hydro-aeroplane  competi- 
tion at  Monaco,  while  it  did  not  bring 
forth  anything-  especially  novel  in  the 
way  of  new  constructions,  and  resulted 
in  no  important  records,  was  very  in- 
teresting because  of  the  large  number 
of  passengers  carried  by  the  different 
machines  without  a  single  accident. 

In  fact,  so  absolutely  reliable  did  the 
combined  air  and  water  vehicle  prove 
itself  on  this  occasion,  that  it  seems 
certain  that  a  most  profitable  applica- 
tion of  flight  engineering  in  the  very 
near  future  may  be  passenger  carry- 
ing by  h  y  d  r  o- 
aero  planes  at 
amusement 
parks,  summer 
resorts,  etc. 


Water  surfaces  being  comparatively 
soft  and  safe  to  alight  upon,  and  so 
level  and  unobstructed  that  there  is  no 
occasion  for  attempting  flight  over 
them  at  any  considerable  height,  the 
possibility  of  a  serious  accident  with  a 
well-built  and  competently  piloted  ma- 
chine, and  with  the  passengers  perhaps 
protected  by  life  preservers,  seems  so 
remote  as  to  scarcely  demand  consider- 
ation by  even  the  most  timid. 


Running  in  to  Shore 
at  Monaco  after 
Trial  Flight,  to 
Pick  up  Paying 
Passenger 


J 


FLEXIBLE  WIRE  SCREEN  AS 
WINDOW  PROTECTION 

Instead  of  barricading  the  show  win- 
dows with  wooden  or  corrugated-iron 
shutters  at  night,  several  of  the  large 
retail    stores    in    Berlin    have  lately 
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adopted  a  flexible  large-mesh  screen 
made  of  0.4  to  0.6-in.  iron  wire,  which, 
while   affording  an   effective  burglar 


Flexible  Wire  Screen  Placed  Inside  Window  and 
Door  Casings,  so  as  to  Obtain  Protection  while 
Windows  and  Doors  are  Open 

protection,  permits  the  window  dis- 
plays to  be  viewed.  The  screen  shut- 
ters are  raised,  lowered,  and  locked  in 
place  from  the  inside. 

The  same  type  of  screen  shutter  is 
also  claimed  to  have  many  advantages 
which  make  it  desirable  for  use  on 
country  houses,  in  more  or  less  lonely 
districts.  By  its  use,  windows  and 
doors  may  be  barricaded  against  intru- 
sion and  still  remain  open  to  allow  the 
entrance  of  fresh  air. 


DISTINCTIVE    COLORING  FOR 
INDUSTRIAL-PLANT  PIPES 

It  is  proposed  in  Germany  to  de- 
velop a  uniform  system  of  distinctive 
coloring  for  the  piping  in  industrial 
plants,  and  the  idea  is  being  received 
with  favor.  According  to  the  system, 
the   pipes   carrying  water  would  be 


painted  green;  the  gas  pipes,  yellow; 
air  pipes,  blue;  steam  pipes,  white; 
oil  pipes,  brown;  pipes  carrying  tar 
mixtures,  black,  and  pipes  carrying 
acids  would  be  distinguished  by  being 
painted  rose  with  red  stripes. 

A  fuller  indication  of  the  contents 
of  the  pipes,  indicating  dangerous 
pressures,  temperatures,  impurities, 
etc.,  may  be  effected  by  a  combination 
of  the  basic  colors,  such  for  instance 
as  stripes  of  red  for  danger,  black  for 
impurity,  white  for  presence  of  steam, 
or  some  such  manner. 


BEHAVIOR  OF  METAL  TUBES 
UNDER  COMPRESSION 

The  behavior  of  metal  tubes  under 
compression  has  been  the  subject  of  in- 
teresting experiments  by  a.  French  sci- 
entist, who  has 
made  tests  with 
metal  cylinders 
as  tiny  as  0.023 
in.  in  diameter, 
0.027  in.  high 
and  with  walls 
only  0.00004  in. 
thick.  These  lit- 
tle tubes  were 
submitted  to 
compression  in  a 
hydraulic  press, 
the  piston  of 
which  moved  at 
a  constant  slow 
rate  of  speed. 
The  gradual 
changes  in  the 
shape  of  the 
tubes  were  pho- 
tographed by  a 
motion  -  picture 
camera.  The  il- 
lustrations here 
shown  are 
greaty  enlarged. 

The  e  x  p  e  r  i- 
ments  demonstrated  a  remarkable  reg- 
ularity in  the  folds  or  corrugations  re- 
sulting from  the  compression.  These 
corrugations,  while  varying  with  the 
diameter  of  the  tube,  the  thickness  of 
the  walls  and  the  nature  of  the  metal, 


POPULAR  MECHANICS 


367 


were  always  identical  in  tubes  of  the 
same  dimensions  and  material.  An- 
other curious  and  unexpected  fact 
brought  out  by  the  tests  was  that  the 
folds  or  corrugations  produced  were 


the  same  in  number  and  in  shape, 
whether — other  conditions  being  equal 
— the  compression  was  the  result  of  a 
sudden  shock  or  a  slow  steady  pres- 
sure. 


THE  WATER    AUTOMOBILE    OF    THE  EVERGLADES 


Ilk 

f 


Engineers  and  Surveyors  on  Board  the  Water  Automobile  That  Navigates  the  Florida  Everglades 


A  really  practical  water  automol^ile 
has  solved  one  of  the  hardest  prob- 
lems incident  to  the  draining  of  the 
Everglades  of  Florida :  that  of  running 
the  survey  lines  through  the  vast 
swamp.  The  machine,  which  so  far 
has  been  given  no  name,  was  de- 
signed and  constructed  by  Maj.  J.  O. 
Wright,  chief  engineer  of  the  State  of 
Florida.  He  built  it  because  it  was 
necessary  in  his  business,  and  today 
engineers,  and  surveyors  running  lines 
through  the  Everglades  are  blessing 
his  name  as  they  work  in  safety  and 
comfort  from  the  platform  of  the 
strange  craft. 

So  slow  and  painful  was  the  work  of 
running  the  lines  to  mark  the  great 
canals   designed  to  grade  the  Ever- 


glades, that  Major  AA'right  was  sorely 
puzzled,  and  on  several  occasions  al- 
most discouraged.  Then  he  put  his 
wits  to  Avork,  determined  not  to  be 
beaten  by  a  lot  of  water  and  a  few  mil- 
lions of  acres  of  soft,  black  mud,  and 
as  a  result  the  water  automobile  came 
into  existence. 

The  machine  was  not  built  for 
beauty,  nor  for  speed,  and  it  glides 
over  the  glades  and  through  the  wa- 
ter at  a  rate  of  only  three  miles  an 
hour,  but  it  has  proven  itself  effective. 
It  consists  of  a  framework  of  light 
steel  and  oak,  25  ft.  long  and  8  ft.  wide, 
mounted  on  three  wheels,  the  two  in 
front  being  of  iron  and  very  wide- 
rimmed,  so  as  not  to  cut  into  the  soft 
mud  over  which  the  machine  has  to 
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pass.  The  rear  wheel  is  a  large  wooden 
roller  or  drum,  designed  to  crush  down 
the  tall  saw  grass  as  the  craft  pro- 
ceeds. Surrounding  the  framework, 
and  only  a  few  inches  above  the 
ground,  is  a  large  air-filled  steel  cylin- 
der, which  keeps  the  machine  afloat 
while  crossing  sheets  of  water.  In 
the  "bow"  of  the  craft  is  a  gasoline 
engine,  which  transmits  power  to  the 
front  wheels  when  the  machine  is 
crossing  surfaces  on  which  the  wheels 
may  be  driven,  or  to  an  ordinary  screw 
propeller,    such    as    used    on  motor- 


boats,  for  propulsion  through  the 
water.  This  propeller  is  under  the  ma- 
chine, back  of  the  front  wheels,  well 
out  of  the  way  when  the  machine  is 
traveling  as  a  land  automobile. 

On  the  framework  of  the  machine  is 
a  platform,  strong  enough  to  hold  a 
score  of  men.  Here  the  engineers  and 
the  surveyors  work,  eat  and  sleep,  an 
awning  keeping  oflf  the  direct  rays  of 
the  sun.  Two  men  are  required  for 
operating  the  machine,  which  is  doing 
in  a  day  work  that  formerly  required 
a  week  or  more. 


THE  SHIELDS  OF  THE 
PARIS  POLICE 

In  the  August  issue  of  this  magazine 
was  published  a  short  article  with  il- 
lustrations of  the  riot  shields  designed 


A  Type  of  Shield  being  Used  by  the  Paris  Police  in 
Sieges  Directed  against  Bandits  and  Rioters 

for  the  Liverpool  police  following  riots 
in  which  many  members  of  the  con- 
stabulary were  severely  injured  by 
bombardments  of  bottles,  brickbats, 
and  other  missiles. 

In  the  accompanying  illustration  is 


shown  the  same  protective  idea,  as 
adopted  by  the  Paris  police  for  use 
in  fighting  barricaded  bandits.  The 
shields  were  used  in  a  recent  siege  of 
automobile  bandits  and  proved  prac- 
tical. Although  much  more  unwieldy 
than  the  English  shields,  they  provide 
protection  for  the  entire  body,  when 
set  on  the  ground  in  front  of  the  user. 
They  are  not,  however,  designed  to  be 
carried  about  on  the  back  of  an  officer, 
as  are  the  English  shields. 


THE  RUSSIAN  GOVERNMENT 
AS  A  TEA  GROWER 

Near  Batum,  on  the  east  coast  of 
the  Black  Sea,  the  Russian  govern- 
ment is  busily  engaged  in  the  cultiva- 
tion of  tea.  About  200,000  lb.  per  year 
is  now  grown,  and  the  tea  plantations 
are  being  extended  at  the  rate  of  about 
135  acres  each  year. 

The  government  land  devoted  to  this 
experiment  in  tea  cultivation,  and  also 
to  the  cultivation  of  oranges  and  other 
fruits,  and  of  bamboo,  consists  of  43,000 
acres,  which  was  formerly  a  hopeless 
tangle  of  rank  vegetation.  A  consider- 
able portion  has  already  been  cleared, 
the  tea  plantations  covering  about  1,400 
acres  at  the  present  time. 


CAmong  the  most  important  exports 
from  Strassburg,  Germany,  are  listed 
clocks,  hair  nets,  goose-liver  pies  and 
rabbit  skins,  a  queer  assortment,  but 
extremely  valuable  to  the  thrifty  Ger- 
mans. 
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TACTICS  IN   ACTUAL  AERIAL  WARFARE 


The    question  of 
which  aeroplane,  the  pursuer 
or  the  pursued,  would  have 
the  advantage  in  an  actual 
aerial  combat  was  recently  asked 
by  the  French  aviation  journal  L'Aero. 
The     question    was    formulated  as 
follows  : 

"Assuming  that  two  aeroplanes  be 
flying  at  the  same  speed,  the  same 
altitude,  and  with  equal  armament,  one 
pursuing  the  other ;  which,  the 
pursuer    or    the    pursued,  can 
damage  the  other  Avith  the  least 
risk  of  being  itself  damaged?" 

The  experts  requested  to  an- 
swer this  question  included  en- 
gineers, scientists,  artillery  offi- 
cers,  etc.,   and   the  answers, 
some  of  which  were  accom- 
panied by  detailed  and  intri- 
cate calculations,  were  almost 
unanimous  in  declaring  that 
the   fleeing    aeroplane  "would 
have  all  the  advantages.  It 
would  be  practically  impos-  v# 
sible,    they  agreed, 
in  view  of  the  great 
speed  of  the  ma- 
chines and  *  ''^ 


the  strong  adverse  air  currents,  for 
the  pursuer  to  inflict  any  serious 
damage  by  means  of  projectiles, 
wdiile  the  fleeing  machine  could  easily 
do  considerable  damage. 

The  advantages  claimed   for  the 
fleeing  aeroplane  would  consist  not 
only  in  the  longer  range  of  its  pro- 
jectile (the  difference  was  calculated 
by  one  expert  to  be  at  least  130 
ft.),  but  also  in  the  fact  that 
an  aeroplane  rushing  against 
a  projectile 


would  naturally 
l)e    1  i  a  ]j  1  e  to 
greater  damage 
than    one  running* 
away  from  it  at  great 
speed.  It  was  concluded, 
in  fact,  taking  into  con- 
sideration the  nature  of 
projectile  most  likely  to  be 
discharged  from  aeroplanes, 
that    the    fleeing  aeroplane 
would  scarcely  sustain  serious 
damage  even  if  hit.    This  was 
the  opinion  not  only  of  oflicers  of 
the  army  and  navy,  and  of  gunnery 
experts,  but  renowned  mathematicians 
reached  the  same  conclusions  through 
considerations  of  a  strictly  theoretical 
nature. 
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"ROLLING"  A  ROOF 

Steam  rollers  in  paving  and  politics 
are  common  enoug-h  in  America  but  a 
man-power  roller  of 
the  type  shown  in  the 
photograph  is  entirely 
unknown.  One  must 
needs  go  to  the  Orient 
to  witness  the  scene 
here  reproduced.  It 
represents  a  resident  of 
Bireh,  Palestine,  north 
of  Jerusalem.  The 
roof  is  of  earth  and  the 
efforts  of  the  fez- 
topped  individual  are 
directed  toward  mak- 
ing it  rain-proof. 


LIBRARY  OF 
ELECTRICAL 
SCIENCE 

Thirty  thousand 
books  and  pamphlets, 
three-fifths  of  which 
deal  with  electrical 
science,  have  recently 
been  added  to  the 
brary  of  the  Mas- 
sachusetts Institute 
o  f  Technology. 
The  collection, 
which  was  once 
the  property  of  the 
late  George  Ed- 
ward Dering,  an 
English  inventor, 
noted  for  his  ec- 
centricities, was 
purchased  by 
Theodore  N.  Vail, 
president  of  the 
American  T  e  1  e- 
graph  and  Tele- 
phone Company, 
and  by  him  pre- 
sented to  the  Mas- 
sachusetts i  n  s  t  i- 
tute.  The  collection  is  valued  at  about 
$100,000.  For  its  maintenance  Mr. 
Vail  added  several  thousand  dollars  to 
his  gift. 

The  claim  is  made  that  the  Dering 


A  Native  of  Palesti 
to  Make 


library  is  the  most  complete  collection 
of  recent  works  on  electricity  in  the 
world,  a  possible  exception  being  the 
library  of  the  Institute  of  Electrical 
Engineers  in  London. 
Mr.  Vail,  the  donor  of 
the  library,  is  not  a 
technical  man  nor  has 
he  any  connection  with 
the  Massachusetts  in- 
stitute, save  in  the  em- 
ployment of  many  of 
its  graduates  in  his 
company.  Mr.  Dering, 
the  collector,  was  a 
unique  character.  He 
was  wealthy,  but  for 
many  years  lived  prac- 
tically a  recluse.  He 
spent  more  than  40 
years  acquiring  the  li- 
brary and  it  became 
his  chief  hobby.  He 
placed  an  unlimited 
order  with  a  Lon- 
don bookdealer  for 
all  books  on  elec- 
tricity, in  what- 
ever language  of- 
fered. In  addition 
he  attended^ sales 
and  obtained 
books  from 
many  other 
sources.  It  is 
said  that  prob- 
ably 14,000  of  the 
volumes  had 
never  been 
opened  by  him. 
The  books  in  the 
collection  not 
dealing  with 
electricity  are 
concerned  with 
iron  and  steel. 

The  total 
number   of  vol- 

ne  Rolling  His  Dirt  Roof  UmCS  Contained 

It  Rain-Proof  library  of 

institute  now  reaches  100,000. 


the 


CA  three-deck  pontoon,  100  ft.  long, 
has  been  built  entirely  of  reinforced 
concrete  for  the  Manchester  ship  canal. 
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An  Aeroplane  Which  Came  Out  Better  than  a  Stone  Wall  in  a  Collision  at  Hammondsport,  N.  Y. 


AEROPLANE  COLLIDES  WITH 
STONE  WALL 

The  operator  of  an  aeroplane  flying 
above  the  Hammondsport,  N.  Y.,  avia- 
tion field,  failed  to  shut  off  his  power 
early  enough  on  making  a  landing  and 
the  machine  ran  into  a  stone  wall.  Al- 
though an  aeroplane  is  usually  credited 
with  being  of  very  delicate  construc- 
tion, the  stone  wall  received  the  worst 
of  the  bargain.  The  collision  moved 
approximately  one  ton  of  stone  about 
12  in.,  yet  the  only  apparent  damage 
to  the  aeroplane  was  a  broken  front 
wheel. 


SPRING  WATER  FLOWS  OUT 
OF  TREE 

A  spring  of  clear,  cold,  sparkling- 
water  is  always  a  welcome  natural  re- 
source, but  such  a  spring  discharging 
its  water  out  of  the  trunk  of  a  stately 
elm  tree  is  of  unusual  interest. 

The  tree-spring  in  question  is  near 
Lafayette,   Ind.,  back   of   which  are 


hills  containing  several  large  springs. 
Some  years  ago  one  of  these  springs 
was  piped  to  the  foot  of  the  tree,  which 
had  an  opening  in  its  base  extending  to 


A  Spring  of  Sparkling  Water  Discharging  from  an 
Elm  Tree  near  Lafayette,  Indiana 
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a  considerable  height  in  the  trunk. 
The  pipe  was  run  underground  into 
this  opening  and  then  up  into  the 
trunk.  Then  nature  quietly  concealed 
the  work  of  man,  and  today  there  is  no 
visible  evidence  of  it. 

The  tree  stands  at  the  edge  of  one  of 
the  most  frequented  automobile  roads 
in  Indiana.  Many  automobile  tourists 
see  the  water  gushing  from  the  tree, 
stop  to  investigate,  but  usually  go 
away  without  having  been  able  to 
solve  the  puzzle. 


is  operated  by  the  elder  of  the  children. 
Its  power  is  derived  from  a  2%-hp. 
motorcycle  engine,  and  is  sufihcient  to 
negotiate  any  hill  in  the  vicinity. 


A    NOVA-SCOTIAN  AUTOMO- 
BILE FAMILY  "EN  TOUR" 

Miniature  automobiles  for  children 
have  ceased  to  be  particularly  rare  in 
that  the  number  of  them  is  steadily 
growing,  but  the  little  machine  used 
by  Eva  and  Gladys  Rafuse,  of  Wind- 
sor, Nova  Scotia,  is  of  considerable  in- 
terest because  it  is  part  of  the  family 
caravan.  The  parents  of  the  children 
ride  in  one  of  the  smallest  types  of 
automobiles  made  for  grown-ups,  and 
this  little  ''grown-up"  car,  running 
along  a  country  road  with  the  chil- 
dren's car  leading  the  way,  never  fails 
to  arouse  admiration.  The  children's 
car,  which  is 
as  complete  in  " 
every  detail  as 
the  larger  car, 


WIRELESS   MASTS  BUILT 
IN  FOUR  DAYS 

The  Marconi  station  at  Poldhu, 
Eng.,  which  has  recently  been  adapted 
to  receiving  as  well  as  sending  mes- 
sages, has  established  a  record  in 
erecting  masts  to  support  the  aerial. 
Six  masts,  two  of  steel  and  four  of 
wood,  were  put  up  in  four  days.  The 
steel  masts  are  265  ft.  high  and  the 
wooden  ones  somewhat  shorter.  The 
old  wooden  lattice  columns  have  been 
demolished. 

The  two  steel  masts  stand  next  the 
sea  and  support  the  triple  stay  of  the 
aerial  at  a  height  of  250  ft.  The  wires 
run  back  from  this  in  two  groups  of 
eight  to  stays  supported  by  the  wooden 
poles.  No  scaflfolding  was  used  in  the 
erection  of  the  tubular-steel  poles.  In- 
stead they  were  put  up  section  by  sec- 
tion. Each  section  was  10  ft.  long 
and  semicylindrical  in  shape,  with  a 
flange  at  each  end  and  longitudinal 
flanges  down  the  sides.  The  halves  of 
each  cylinder  were 
]  bolted  together  and 
>  '  \  then  set  on  the  flange 
I      of    the    one  below 


The  Children  Lead  the  Way  in  a  2H  Hp. 
Automobile,  and  the  Parents  Follow  in 
the  Smallest  of  "Grown-Up"  Cars 
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and  bolted  to  it.  As  each  tubular  sec- 
tion was  put  in  place,  a  wooden  pole 
was  inserted  in  the  upper  end  and  used 
as  a  derrick  to  draw  up  the  two  semi- 
cylinders  of  the  next  section.  These 


were  held  on  each  side  of  the  wooden 
pole  until  bolted  together  and  fastened 
to  the  lower  section.-  Then  the  wooden 
pole  was  withdrawn  and  the  process 
repeated. 


UNDERGROUND  LAKE  SOURCE 
OF  WATER  SUPPLY 

For  three  years  a  commission  of  en- 
gineers have  been  attempting  to  -solve 
the  problem  of  obtaining  for  the  Cam- 
pine  coal  district  of 
Belgium  a  supply  of 
water  from  a  subter- 
ranean lake  discovered 
just  prior  to  the  ap- 
pointment of  the  com- 
mission. A  recent  re- 
port states  that  the 
underground  reservoir 
has  an  area  of  over 
160,000  acres  at  a  depth 
of  from  80  to  100  ft., 
and  that  with  a  width 
of  11/4  to  21/2  miles  it 
extends  over  the  terri- 
tories of  eleven  .  com- 
munities. At  present 
Lower  Belgium  is  de- 
pendent on  rain  water 
for  its  supply.  The 
subterranean  lake  is 
said  to  provide  the 
only  source  capable  of 
supplying  water  to  the  population  of 
Antwerp  and  Flanders,  which  in  25 
years  is  expected  to  reach  4,000,000. 
To  procure  water  from  the  subterra- 
nean source  a  system  of  filtering  well 
shafts  is  recommended  as  allowing  the 
water  to  be  collected  at  a  great  depth 
without  risk  of  contamination  or  of 
any  change  in  its  temperature.  While 
the  collected  water  is  exceedingly 
pure,  owing  to  the  filtering  properties 
of  the  soil,  it  contains  a  certain  amount 
of  iron  from  which  it  will  have  to  be 
freed. 

CThe  British  government  has  recently 
launched  a  motorboat  of  200  tons' 
register,  designed  for  the  use  of  its 
consular  service  on  the  Congo  River. 


BAMBOO    SHELTER  FOR 
LAWNS  AND  GARDENS 

A  particularly  practical  and  artistic 
portable  garden  house  or  shelter, 
oriental  in  general  design,  has  been 


'mm 


An  Artistic  Portable  Shelter  for  Town  and  Suburban  Lawns 


popular  in  England  during  the  sum- 
mer months.  It  is  easily  erected  and 
moved,  substantial  in  construction, 
and  is  made  in  sizes  ranging  from  5  by 
7  ft.  to  7  by  101/4  ft.  SpHt-bamboo  ad- 
justable blinds  are  fitted  on  all  sides, 
and  may  be  raised  or  lowered  by  pull- 
in.fr  the  cords. 


FIRE  EXTINGUISHER 
FOR  CABLE  BOXES 

A  novel  method  of  fighting  fires 
which  originate  in  telegraph,  telephone 
and  simi4ar  installations  has  been  in- 
vented and  gives  promise  of  proving 
efifective.  In  such  installations  bundles 
of  cables  are  placed  in  boxes  which 
render     them     almost  inaccessible. 
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Short  circuits,  due  to  various  causes, 
frequently  occur  and  serious  fires  have 
resulted.  Water  cannot  safely  be  used 
for  extinguishing  a  blaze  of  this  char- 
acter as  that  would  increase  the  danger 
of  further  short-circuiting.  The  in- 
ventor's method  of  extinguishing  such 
fires  includes  a  system  of  pipes  by 
w^hich  two  different  extinguishing 
gases  are  conducted  to  the  point  of  the 


fire.  There  the  gases  combine,  form- 
ing a  powdery  substance  which  stops 
the  progress  of  the  blaze.  The  gases 
are  not  retained  in  the  pipes  con- 
stantly, but  when  fires  occur,  the  pipes 
are  filled  with  the  gases  which  are  dis- 
charged at  the  required  places.  The 
gases  employed  are  composed  of 
ammonia  and  carbonic  acid,  or  am- 
monia and  sulphur  dioxide. 


PHOTOGRAPHIC  STUDIO  IN 
'  DARKEST"  AFRICA 

Near  Elizabethville,  Congo,  is  a  pho- 
tographic studio  in  which  white  man 
or  native  can  sit  for  a  photograph  and 


rely  upon  a  first-class  likeness.  The 
studio,  which  is  constructed  of  bam- 
boo poles  and  has  a  grass  roof,  was 
established  a  few  years  ago  by  an  Eng- 
lishman, who  lays  claim  to  be  the  pio- 
neer photographer  of  Darkest  Africa. 
He  states  that  his  most  critical  clients 
are  the  dark  maidens  of  Congo,  who 
are  as  particular  about  getting  a  good 
likeness  as  their  white  sisters,  and  who 
delight  in  posing. 


NEW   RECORDS  ESTABLISHED 
BY  SKYSCRAPER 

The  builder  of  the  new  30-story 
office  building  on  West  Fortieth 
Street,  New  York  City,  makes  claims 
of  supremacy  for  it  in 
several  respects.  While 
it  does  not  attain  the 
height  of  several  other 
New  York  ''scrapers," 
he  declares  it  is  the 
tallest  building  ever 
erected  on  so  small  a 
plot  of  ground — 90  ft. 
by  98  ft.  9  in.  In  mak- 
ing this  claim  he  adds 
others,  including  the 
following:  That  the 
new  building  is  the 
only  building  of  this 
height  having  an  ab- 
solutely fireproof  and 
smokeproof  tower  with 
entrance  from  the  ex- 
terior, connecting  at 
the  bottom  with  the 
street;  the  tallest 
building  ever  erected 
_  ^  on   a   side  street ;  the 

only  office  building 
having  every  suite 
above  the  fifth  floor  a  corner  suite ; 
that  it  has  the  largest  number  of  win- 
dows of  any  building  in  proportion  to 
size ;  more  windows  than  any  other 
building  of  any  description  ever 
erected  in  proportion  to  area  of  ground 
covered,  and,  "probably,"  is  the  only 
building  in  the  world  that  has  not  one 
particle  of  wood  in  its  construction.  No 
one  has  disputed  these  remarkable 
claims  to  date. 


A  Well -Established 
and  Prosperous  Pho- 
tographic Studio  in 
Darkest  Africa 


Q3mmenT^i>  Review 
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VrOT  all  persons  upon  becoming  the  owner  of  a  motor  vehicle  imagine  the 
■^^  price  paid  for  the  machine  includes  ownership  of  the  streets,  but  a 
good  many  seem  to  have  that  impression.  The  change  from  dodging  a 
car  to  being  dodged  is  apt  to  be  one  in  which  the  rights  of 
the  pedestrian  are  quickly  forgotten.  In  our  large  cities  the 
loss  of  life  from  automobiles  and  motorcycles  has  grown  to 
be  something  frightful,  and  largely  unnecessary.  In  some 
European  cities  the  remedy  is  to  arrest  and  fine  the  one  who 
is  so  slow  and  stupid  as  to  get  run  over — that  is,  if  he 
survives.  But  no  such  process  of  law  will  be  tolerated  here, 
nor  should  it.  On  the  other  hand,  motor  cars  are  a  modern  necessity  and  the 
streets  are  no  longer  a  safe  place  in  which  children  can  play.  There  must  be 
moderation  and  caution  on  the  part  of  both. 

The  enforcement  of  a  reasonable  speed  reduces  the  accident  and  death 
rate  to  a  minimum,  and  Chicago  has  demonstrated  that  such  a  reform  can  be 
easily  accomplished  in  a  few  days.  Several  deaths  each  week  from  motors 
had  rolled  up  a  total  of  75  in  a  short  time,  and  something  had  to  be  done. 
This  is  the  cure,  and  it  was  accomplished  in  a  few  days :  While  15  miles  an 
hour  is  the  legal  high  speed,  20  miles  was  unofficially  assumed  to  be  the 
limit.  Anyone  exceeding  that  speed  was  promptly  arrested  and  fined  heavily, 
with  the  promise  that  the  amount  would  be  doubled  for  a  second  offense. 
Instead  of  the  cases  being  brought  before  some  friendly  magistrate  in  the 
district  where  the  arrest  was  made,  all  cases  were  heard  by  one  judge.  This 
permitted  a  system  of  records,  with  the  promise  that  something  beside  fines 
would  be  imposed  after  the  second  offense.  For  about  a  week  the  fines 
aggregated  over  $500  a  day  and  then  suddenly  dropped.  The  effect  was  very 
noticeable  after  the  third  day;  at  the  end  of  the  first  week  there  was  really 
very  little  violation  of  the  rules.  The  reform  was  accomplished  so  easily  and 
quickly,  that  there  seems  no  need  for  any  other  speed-infested  city  to  longer 
tolerate  such  a  needless  condition  of  danger. 

[=]□(=] 

"PLOOD  control  of  the  Mississippi  valley  was  declared  to  be  an  engineering 
project  second  only  to  the  Panama  Canal,  by  the  Deep  Waterways  Com- 
mission held  in  Chicago.  It  was  agreed  that  only  through  Government  could 
control  be  secured,  but  that  returns  from  water  powers  thus 
created,  and  the  sale  of  reclaimed  lands  would  go  far  toward 
capitalizing  the  enterprise.  The  increasing  volume  of  the 
annual  floods  was  shown  to  be  due  not  to  any  material  increase 
in  their  original  form  of  rain  or  snow,  but  to  artificial  condi- 
tions. In  the  northern  states  thousands  of  miles  of  tiling 
have  been  laid  by  farmers  to  drain  swamps,  low  lands  and 
small  lakes,  which  enables  the  rapid  escape  of  excessive  water.  Thus 
thousands  of  small  harmless  floods  are  dumped  into  the  Mississippi  to  unite 
and  descend  in  one  overwhelming  disastrous  avalanche  of  water. 

It  was  shown  that  the  remedy  for  this  need  not  be  the  discontinuance  of 
drainage  of  northern  low  lands,  but  the  construction  of  enough  reservoirs  to 
hold  and  control  the  abnormal  spring  freshets  near  their  source.    Also  that 
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great  good  could  be  accomplished  if  northern  state  farmers  would  plow  their 
land  from  12  to  18  inches  deep,  instead  of  5  or  6  inches  as  at  present.  This 
would  give  the  soil  an  opportunity  to  absorb  and  retain  a  much  larger  quantity 
of  moisture,  amounting  to  as  much  as  40  to  50  tons  of  water  per  acre,  and 
which,  it  was  claimed,  would  increase  the  value  of  crops  throughout  these 
states  fully  threefold. 

One  of  the  interesting  developments  of  the  convention  was  the  announce- 
ment that  there  are  three  possible  routes  for  the  diversion  of  excess  water  of 
the  upper  Mississippi  by  canals  to  Lake  Michigan:  First,  from  St.  Paul  to 
Green  Bay,  259  miles;  second,  LaCrosse  to  Milwaukee,  185  miles;  and 
third.  Galena  to  Chicago,  152  miles. 

The  damage  caused  by  the  1912  flood  is  estimated  at  $200,000,000. 
Two  such  floods  alone  cost  as  much  as  the  Panama  Canal. 

The  subject  is  one  which  is  bound  to  receive  attention  from  now  on,  and 
will  be  considered  at  the  meeting  of  governors  at  Richmond,  at  which  time  a 
permanent  board  will  be  appointed  to  investigate  and  report. 

[=]□[=] 

n^HE  destruction  of  the  great  aircraft  "Akron"  was  accomplished  with  a 
suddenness  which  is  appalling — being  reduced  to  nothingness  literally  in 
the  twinkling  of  an  eye.  The  event  is  doubly  deplorable,  chiefly  for  the  loss 
of  its  brave  men,  but  also  for  the  failure  to  accomplish  that 
greatest  of  attempted  aerial  feats — the  crossing  of  a  vast 
ocean.  In  all  probability  safety  devices  were  responsible  for 
the  disaster — and  what  was  calculated  to  save  life  operated 
with  contrary  result.  To  prevent  the  bursting  of  the  envelope 
when  the  contained  gas  expanded  from  the  sun's  heat,  six 
safety  valves  were  installed  to  relieve  unusual  pressure. 
These  valves,  it  seems,  exhausted  gas  at  points  perilously  near  to  the  engine 
exhausts,  which  frequently  spit  sparks  and  fire.  If  the  undertaking  was 
destined  to  end  so  tragically,  we  may  be  thankful  to  be  spared  the  long  days 
and  nights  of  uncertainty  which  followed  Andre'  in  his  disappearance. 

If  the  ocean  could  be  crossed  at  this  time  by  any  man  in  a  dirigible, 
surely  Vaniman  with  his  training  and  experience  was  well  qualified  to 
accomplish  it.  And  while  the  disaster  will  likely  defer  the  time  of  another 
similar  effort,  it  by  no  means  follows  that  no  more  attempts  will  be  made. 

The  "Akron"  undoubtedly  embodied  the  best  that  experience  could 
suggest,  skill  could  fabricate,  or  money  buy. 

The  final  cruise  of  the  "Akron"  has  resulted  in  little  more  than 
emphasizing  the  difficulties  and  dangers  of  piloting  a  big  dirigible  across  the 
Atlantic.  That  they  played  and  lost  should  not  detract  from  that  measure  of 
admiration  which  is  due  the  brave  young  men  who  staked  their  lives  on  the 
chance  to  write  their  names  high  in  history.  America  is  indebted  also  to 
those  other  men  who  provided  the  princely  fortune  that  was  spent  in  building 
the  huge  aircraft.  Evidently  we  are  yet  knocking  at  the  outer  gate  of  air 
conquest,  and  many  more  brave  lives  must  be  yielded  up  before  the  secret  of 
scientific  aviation  is  wrested  from  its  stronghold. 

H.  H.  WINDSOR 
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Experimental  Apparatus  for  Artificially  Ripening  Dates,  Showing  Electric  Ovens 

RIPENING  DATES  IN  AN  INCUBATOR 


The  discovery  of  Prof.  G.  F.  Free- 
man, of  the  Arizona  state  experimental 
station,  that  the  incubator  will  ripen 
dates  to  a  perfection  that  rivals  the 
fruit  brought  direct  to  the  Paris  mar- 
kets from  Africa  has  revived  the  in- 
terest of  the  fruit  growers  of  the  Salt 
River  Valley  in  Arizona,  and  today  the 
fruiting  date  palm  is  being  extensively 
cultivated. 

When,  some  10  years  ago,  the  United 
States  Department  of  Agriculture  sent 
a  large  consignment  of  the  choicest 
varieties  of  date  palms  to  Arizona  they 
were  planted,  but  when  the  fruit  be- 
gan to  develop,  difficulty  was  expe- 
rienced in  securing  a  date  that  was  of 
value  commercially. 

Hot  water,  vinegar,  gasoline,  and  a 
score  of  other  substances  were  found 
that  would  ripen  dates  artificially.  Of 
these  vinegar  was  found  best  suited 
for  practical  work,  but  still  the  experi- 
mental station  was  not  satisfied  with 
the  result. 

It  remained  for  Professor  Freeman 
to  attempt  submitting  ripening  dates 
to  the  heat  of  the  incubator,  and  the 
experiment  was  a  pronounced  success. 
Now  the  dates  are  picked  when  they 
show  the  first  signs  of  ripening;  are 
washed  and  placed  in  an  oven  where 


they  are  kept  in  a  moist  atmosphere 
and  held  at  a  temperature  of  between 
110  and  115  deg.  F.  for  three  days.  At 
the  end  of  this  time  they  are  fully 
ripened. 


LEGAL  STATUS  OF  AIRMEN 
IN  ENGLAND 

In  spite  of  the  great  strides  which 
have  been  made  toward  complete  con- 
quest of  the  air,  the  flyer  is  as  yet  al- 
most an  unknown  quantity  with  regard 
to  his  rights  and  privileges  in  le- 
gal circles.  This  fact  was  brought  out 
in  a  recent  suit  for  damages  instituted 
by  Alfred  Rawlinson,  an  English  air- 
man, against  the  promoters  of  the  air 
meet  at  Bournemouth  in  July,  1910. 
Rawlinson  charged  that  the  starting 
ground  was  not  properly  prepared  and 
as  a  result  he  met  with  an  accident  in 
which  his  leg  and  shoulder  were 
broken.  At  the  hearing  dense  igno- 
rance of  airmanship  was  displayed  by 
both  judge  and  counsel,  the  former 
stating  that  he  knew  nothing  about  fly- 
ing, and  Rawlinson's  own  lawyer  said 
he  believed  ''the  aeroplane  was  at- 
tached to  hooks  in  the  ground"  before 
starting. 
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A  NEW  ENGLISH  FIRE-ESCAPE 
TRUCK 


The  fire  department  of  Birmingham, 
Eng.,  has  been  testing  a  new  type  of 
fire  escape  by  which  the  persons  res- 


The  Cradle  or  Cage  of  a  New  Type  of  Truck 
Fire-Escape  Tested  in  England 


cued  reach  the  ground  in  a  cage  or 
cra.dle  raised  and  lowered  by  means  of 
a  cable,  and  guided  by  side  cables.  The 
apparatus  is  run  to  a  fire  in  the  same 
manner  as  a  ladder  truck,  the  escape 
tower  is  then  extended  up  along  the 
building,  and  the  cradle  is  raised  and 
lowered  like  an  elevator  cage. 

The  cradle  is  provided  with  an 
automatic  brake  which  fixes  the  cradle 
on  the  guide  cables  should  the  lifting 
cable  break. 


(THubert  Latham,  one  of  the  pioneer 
airmen  who  quit  flying  because  of  the 
danger,  was  recently  killed  by  a  wild 
buffalo  while  hunting  in  the  Chari 
River  district  of  French  Sudan. 


SPECIAL  DRILL  FOR  CANAL- 
LOCK  GATES 

Sixteen  electric  machines  have  been 
specially  built  for  use  in  drilling  and 
reaming  rivet  holes  in  the  lock  gates 
of  the  Panama  Canal  and  are  now  in 
operation.  The  machines  are  of  such 
a  character  that  they  can  readily  be 
adapted  to  similar  use  on  other  large 
contracts  after  the  canal  is  completed. 
They  are  not  the  first  pieces  of  machin- 
ery which  have  been  created  especially 
for  use  at  the  "big  ditch,"  but  they  pos- 
sess several  improvements. 

Each  of  the  machines  weighs  6  tons 
and  is  designed  to  run  on  a  standard- 
gauge  track  which  is  placed  on  a  stage 
and  swung  from  the  top  of  the  big 
steel  gate  on  chains  and  brackets.  It 
is  claimed  that  each  machine  does  the 
work  of  five  ordinary  reamers.  Each 
machine  is  provided  with  four  changes 
of  power  which  are  instantly  available 
by  means  of  a  quick-change  gear.  The 
two  distinguishing  features  of  the  ma- 
chines are  the  range  of  nine  speeds, 
and  the  fixed  spindles  arranged  to 
space  the  rivet  holes  in  the  lock  gates 
uniformly. 


CONCRETE-WORK  CRACKS 
BEING  STUDIED 

Cracking  of  concrete  due  to  varia- 
tions in  temperature  is  deemed  a  mat- 
ter important  enough  to  receive  atten- 
tion from  the  National  Bureau  of  Stan- 
dards, of  the  Department  of  Commerce 
and  Labor.  In  order  to  obtain  statis- 
tical data,  reference  marks  have  been 
placed  on  typical  old  and  new  concrete 
work  in  Wayne  County,  Mich.,  and 
at  Greenwich,  Conn.  During  the  sum- 
mer and  winter  measurements  will  be 
taken  to  determine  the  expansion  or 
contraction  caused  by  high  and  low 
temperatures.  The  change  of  volume 
taking  place  during  the  hardening 
process  will  also  be  considered.  The 
lock  walls  of  the  Panama  Canal  and 
various  other  structures  from  which 
data  valuable  to  builders  will  be  col- 
lected have  been  similarly  marked. 
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Children  Fishing  for  Carp  in  a  Los  Angeles  Park 


CARP  FISHING  IN  LOS  ANGELES 
PARK 

Thanks  to  an  over-production  of 
carp  in  the  Los  Angeles  parks,  the 
children  of  that  city  were  recently 
given  an  unexpected  fishing  treat. 
The  lakes  at  Echo,  Eastlake  and  West- 
lake  Parks  were  opened  to  anglers  un- 
der 16  years  of  age,  and  hundreds  of 
children  responded  to  the  invitation  of 
the  park  commission.  The  limit  for 
each  catch  was  12  fish,  but  as  the  carp 
weighed  from  a  half  to  more  than  a 
full  pound,  this  was  a  liberal  allow- 
ance and  no  one  objected  to  the  re- 
striction. 

The  banks  of  the  little  lakes  or 
ponds  were  for  days  lined  with  happy 
youngsters  armed  with  all  kinds  of 
tackle,  from  the  bent-pin,  cotton- 
string  and  broken-branch  variety  to 
the  split-bamboo  pole  and  braided-silk 
line  borrowed  from  'Mad's"  vacation 
outfit. 

Dough  or  bread  was  the  most  ac- 
ceptable bait,  and  the  carp  fought 
greedily  for  it  the  first  few  days,  and 
fishing  was  rapid-fire  work.  Toward 
the  end  of  the  first  week,  however, 
they  became  more  wary,  and  the  chil- 
dren learned  the  lesson  of  fisherman's 
patience. 


THE  NEW  OPEN-WORK 
STOCKING 

The  up-to-date  open-work  stocking, 
fashionable  this  summer,  differs  from 
its  predecessors 
in  the  past  in 
the  great  size  of 
the  mesh.  An 
English  maga- 
zine character- 
izes it  as  "one  of 
the  net  results 
of  fashion,"  and 
it  certainly  is 
netlike  in  ap- 
pearance, closely 
resembling  a 
veil. 


CAn  interesting 
result  of  the 
"Titanic"  dis- 
aster is  the  de- 
termination of 
the  family  of  the 
late  Isador 
Straus    t  o  per- 

petUate      the     ^^'"^"'^^^^  sketch,  Loudoa 

name  of  the  famous  merchant  and 
philanthropist  who  sank  with  the  big 
ship,  by  always  having  an  Isador 
Straus  in  the  family. 
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BAGGAGE  ROOM  OF  AN  AERIAL 
EXPRESS 


Provision  for  the  carriage  of  bag- 
gage is  as  necessary  on  an  aerial  ex- 
press as  on  a  land  express,  and  in  the 


Courtesy  the  Sketch,  London 
Small  Baggage ^Piled  in  the  Baggage  Section  of 
the  "Clement-Bayard  IV" 


illustration  may  be  seen  the  baggage 
section  of  the  ''Clement-Bayard  IV," 
one  of  the  latest  of  this  famous  type 
of  dirigible  balloon.  Traveling  bags, 
rolled  steamer  rugs,  and  canvas  bags 
are  piled  at  one  end  of  the  car. 


LUBRICANT  TESTS  MADE 
BY  MACHINE 

The  quality  of  lubricants  used  on  fine 
machinery  of  various  kinds  is  a  mat- 
ter of  great  importance  and  one  that 
has  long  engaged  the  attention  of  en- 
gineers. To  avoid  the  necessity  of 
testing  the  lubricants  on  expensive 
machinery,  and  to  economize  time,  an 
English  concern  has  developed  a  ma- 
chine which  is  used  exclusively  for 
this  purpose. 

Steam  is  used  in  the  process  of  deter- 
mining the  quality  of  various  oils  and 
showing  to  what  degree,  if  any,  dis- 


integration and  formation  of  sediment 
takes  place.  After  the  test  is  com- 
pleted the  oil  is  blown  onto  a  slip  of 
paper,  and  the  changes  it  has  under- 
gone during  the  test  are  then  dis- 
closed. A  further  test  follows,  to  de- 
termine Avhat  alterations  affecting  its 
lubricating  properties  result  from  the 
effect  of  heat.  With  automatic  pre- 
cision the  machine  indicates,  on  the 
same  slip  of  paper,  the  degree  of  fric- 
tion and  the  temperature  of  the  fric- 
tional  surfaces,  as  well  as  the  absolute 
and  relative  values  of  the  oil  under 
test.  The  numl^er  of  revolutions  made 
1)y  the  machine  in  testing  the  oil  also 
is  indicated. 


FILTERING  AIR  FOR 
DYNAMO  ROOMS 

All  air  that  enters  rooms  where  elec- 
tric generators  are  operating  is  kept 
clean  hy  a  novel  filtering  apparatus  in 
the  great  electric-railroad  power  plant 
at  Altona,  Germany.  The  elimination 
of  dust  from'  around  dynamos  is  no 
new  idea,  and  is  of  great  value  in  the 
operation  of  the  machinery,  but  in  this 


Inserting  a  Clean  Cloth-Covered  Pocket  in  an 
Air  Filter  Built  Up  in  Sections 
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View  of  the  Watertight  "Tank  Top"  on  the  "Aquitania,"  Now  Building  in  England, 
Which  is  to  be  the  Largest  Liner 


instance  the  idea  has  been  worked  out 
so  that  the  filtering  will  take  compar- 
atively little  attention. 

Wooden  cases  which  contain  the 
dust-proof  cloth  are  built  so  that  each 
separate  filtering  pocket  can  be  re- 
moved from  the  frame  without  dis- 
turbing the  others,  thus  making  it 
possible  to  easily  remove  soiled  or 
damaged  pockets.  As  each  pocket, 
covered  with  cloth,  is  inserted  in  the 
frame,  the  necessary  tension  to  the 
cloth  is  developed  automatically,  and 
no  eyelets  are  needed  in  the  cloth,  thus 
avoiding  trouble  in  laundering  or  in 
cleaning  with  a  vacuum  cleaner.  An- 
other advantage  is  that  the  filter  can 
be  increased  or  decreased  readily  in 
size  by  adding  or  taking  away  pockets 
at  the  ends. 


(TAlthough  the  automobile  may  be 
displacing  the  horse,  it  is  interesting  to 
note  that  no  less  than  $4,000,000  was 
given  for  prizes  at  horse  races  in  the 
United  States  and  Canada  last  year. 


NEW  OCEAN  LINER  WILL 
HAVE  "TANK  TOP" 

Details  of  the  construction  of  the 
"Aquitania,"  which  is  to  be  even  big- 
ger than  the  "Imperator,"  the  largest 
ocean  liner  now  afloat,  are  being  with- 
held by  the  Cunard  line,  but  some  of 
the  facts  about  the  new  vessel  have 
come  out,  the  most  interesting  being 
that  the  liner  will  have  a  tank  top,  so 
that  there  will  be  a  watertight  tank  in 
the  bottom  of  the  vessel  extending 
the  entire  length  and  breadth.  The 
naval  architect  of  the  line  testified  at 
the  British  "Titanic"  hearing  that  the 
"Aquitania"  was  to  have  a  continuous 
watertight  deck,  presumably  this  be- 
ing the  top  of  the  "tank." 

The  size  of  the  vessel  is  not  definitely 
known,  but  it  is  generally  understood 
that  it  will  be  at  least  10  ft.  longer 
than  the  "Imperator,"  or  891  ft.  The 
"Aquitania"  will  be  driven  by  tur- 
bines of  the  Parsons  type  working  four 
propeller  shafts,  the  wing  propellers 
being  86  ft.  forward  of  the  rear  pair. 
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Courtesy  the  Sketch,  London 
Water  Running  with  Aquatic  Shoes  at  One   of  the  German  Watering  Places 

SKI  RUNNING  ON  THE  WATER 


Many  attempts  have  been  made  to 
design  a  water  shoe  which  would  be 
practical  for  everyday  use,  but  practi- 
cally all  of  them  have  failed  because 
too  heavy  and  cumbersome.  The 
water-running  shoes  now  being  turned 
out  by  a  German  firm,  however,  are 


said  to  overcome  these  difficulties,  and 
are  being  used  to  a  considerable  extent 
at  one  of  the  German  water  resorts. 
The  water  shoes  are  about  the  size  of 
snowshoes,  and  pointed  at  the  ends. 
Thev    are    inflated   with    air  before 


SALAD  DISH  WITH  ICE  COOLER 

Ice-cooled  salad,  without  contamina- 
tion by  direct  contact  with  the  ice,  is 
/3    made    a  simple 
matter  by  the 
l^^^^^g^^^         device  shown  in 
the  illustration. 
'=^^^^^^^^^^>^^^);J         The  dish  is  con- 

 -^^^^^^  structed  double, 

so  that  the  ice  may  be  placed  between 
the  inner  and  outer  bowls,  and  the 
salad  kept  cool  in  the  inner  bowl. 


(IThe  use  of  the  aeroplane  and  the  need 
for  better  materials  in  its  construction 
than  have  heretofore  been  necessary 
have  brought  into  existence  a  steel  wire 
to  be  used  for  guys  which  has  a  ten- 
sile strength  of  or)0,000'  lb.  per  square 
inch,  despite  the  fact  that  it  is  only 
from  1/50  to  ^^'^  \vlz\\  in  diameter. 


PREDICTING  EARTHQUAKES 

That  earthquakes  of  the  future  may 
be  accurately  predicted  is  again  prom- 
ised, this  time  by  M.  Koeveslighety,  a 
scientist  who  has  been  investigating 
the  origin  of  the  phenomenon.  He 
does  not  claim  the  problem  is  entirely 
solved,  but  announces  that  with  means 
already  available,  quakes  may  be  fore- 
told with  a  degree  of  accuracy.  He 
considers  the  primal  cause  of  the  earth- 
quake not  an  external  factor,  whether 
of  the  earth's  crust  or  due  to  atmos- 
pheric conditions.  These  elements,  in 
his  belief,  merely  precipitate  the  shock, 
which  is  actually  due  to  excessive  ten- 
sion at  some  point,  the  essential 
thing  being-  to  determine  where  such 
tension  exists.  The  speed  with  which 
ordinary  earth  waves  travel,  as  re- 
corded by  a  seismograph,  will  indicate 
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the  amount  of  tension,  and  thus  fur- 
nish the  basis  for  predictions. 


♦'ATMOSPHERE"  IN  STAGE 
LIGHTING 


days  of  storms  on  Lake  Erie  last  De- 
cember and  was  still  seaworthy  when 
picked  up  by  a  passing  steamer.  The 
boat  had  been  launched  from  the 
steamer  "Marquette  Bessemer  No.  2" 
when  that  vessel  was  foundering,  and 


Fortuny,  a  Parisian  scenic  artist,  has  when  picked  up  by  the  "Commodore 
invented  a  new  and  wonderful  stage-  Perry"  the  nine  men  who  manned  it 
lighting  arrangement,  differing  en-  had  all  died  from  the  intense  cold, 
tirely  from  the  methods 
hitherto  in  vogue.  His 
scheme,  which  has  been 
successfully  introduced 
in  the  Royal  Opera 
House,  Berlin,  and  is 
now  being  installed 
also  in  the  new  Comedy 
House  at  Frankfort-on- 
the-Main,  consists  of  an 
arrangement  o  f  white 
muslin,  covering  the 
stage  and  forming  a 
hemisphere  upon  which 
the  light  is  projected. 
The  claim  is  made  that 
this  produces  a  more  natural  dift'usion 
of  light  and  makes  possible  intricate 
lighting  effects  which  could  not  other- 
wise be  obtained.  On  account  of  the 
equalization  of  the  projected  light  on 
all  parts  of  the  stage  through  the  new 
method,  even  the  time-honored  foot- 
lights are  rendered  useless  and  will  be 
abandoned.  Moving  clouds,  waves  and 
other  effects  are  easily  obtainable  by 
throwing  the  proper  slides  on  the  hol- 
low hemisphere  of  muslin  and  colored 
effects  are  produced  by  passing  the 
light  rays  through  suitably  colored 
cloth  screens. 


Lifeboat  of  "Marquette  Bessemer  No.  2"  Which  Floated  through 
Three  Rough  Days  out  on  Lake  Erie 

Yet,  without  any  crew  to  steer  the 
boat,  and  in  spite  of  the  lack  of  balance, 
due  to  the  uneven  distribution  of  the 
bodies,  the  boat  had  kept  up. 


LIFEBOAT  LESSON- IN 
SHIPYARD 

The  lesson  of  the  value  of  lifeboats, 
in  spite  of  all  the  contentions  that  a 
lifeboat  is  too  unstable  to  do  more 
than  satisfy  the  anxieties  of  passen- 
gers, has  been  present  all  this  year 
in  the  yards  of  a  shipbuilding  concern 
in  Delaware,  and  forms  an  excellent 
answer  to  some  of  the  testimony  de- 
veloped in  the  British  ''Titanic"  hear- 
ing.   It  is  a  boat  which  withstood  three 


MONSTER  METAL  FLUME 
FOR  IRRIGATION 

A  monster  iron  flume  has  been  erected 
by  the  United  States  Reclamation 
Service  at  Belle  Fourche,  S.  D.,  which 
measures  1,300  ft.  in  length  and  10  ft. 
10  in.  in  diameter  and  is  made  of  No. 
16  gauge  so-called  Toncan  metal.  This 
is  a  very  pure  iron  which,  although 
made  by  improved  methods  and  on  a 
large  scale,  is  said  to  be  almost  iden- 
tical in  composition  with  irons  pro- 
duced by  the  slow  and  complicated 
processes  of  centuries  ago,  but  which 
had  more  lasting  qualities  than  the 
modern  product. 

A  large  proportion  of  the  flumes  in- 
stalled during  the  past  year  were  of 
this  type,  including  one  in  Massachu- 
setts, where  irrigation  is  a  rarity.  A 
mile  of  twin  flumes  of  a  diameter  of  9 
ft.  6  in.  each,  which  will  eclipse  the 
Belle  Fourche  flume  in  length,  are  now 
being  installed  for  irrigation  service. 
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Metal  Flume  Nearly  Eleven 
Feet  in   Diameter  on 
South  Dakota  Irrigation 
Project 


EFFECT  OF  DREDGING 
ON  ''SWELL" 

During  the  last  four  years  the  River 
Weir  Commission  of  Sunderland,  Eng., 
has  been  watching  the  effect  of  deepen- 
ing the  harbor,  by  dredging,  on  the 
swell  which  has  been  conspicuous  at 
that  point.  A  pier  of  which  2,676  ft.  had 
been  completed,  leaving  168  ft.  to  be 
constructed,  was  left  untouched  dur- 
ing this  period  in  order  to  ascertain 
what  effect,  if  any,  the  increased  depth 
of  water  and  expansion  of  navigation 
channels  would  have  in  leading  the 
swell  into  the  harbor.  It  has  now  been 
found  that  the  dredging  has  not  re- 
sulted in  any  appreciable  difference. 
In  view  of  this  result  the  pier  will  not 
be  extended  beyond  its  present  length 
more  than  may  be  necessary  to  com- 
plete the  unfinished  end  in  a  perma- 
nent manner. 


These  iron  flumes  were  designed  and 
constructed  in  sections  at  Denver, 
Colorado,  and  are  galvanized  to  resist 
corrosion. 


REINFORCING    STEEL  WATER 
TANKS  WITH  CONCRETE 

Recent  unexplained  failures  of  large 
steel  water  tanks  in  various  parts  of 
the  country  have  caused  the  Los  An- 
geles water  department  to  reinforce  a 
528,000-gal.  steel  tank 
with  concrete.  The  ca- 
pacity of  the  tank  was 
increased  to  593,000  gal. 
by  adding  5  ft.  to  the 
height,  and  the  steel 
shell  was  incased  in  re- 
inforced concrete  hav-  > 
ing  sufficient  strength  in 
itself  to  withstand  the 
hydraulic  pressure  with 
factor  of  safety. 

The  jacketing  of  the  black  steel 
shell  is  also  a  great  improvement  from 
an  artistic  standpoint,  as  the  tank  is 
visible  for  many  miles  up  the  San 
Fernando  valley.  The  ordinary  tank 
in  such  a  location  is  distinctly  an  eye- 
sore. 


EDIBLE    BOUQUETS  REPLACE 
BOXED  SWEETS 

The  fashionable  feminine  theater- 
goer in  Paris  no  longer  carries  a  box 
of  sweets  with  her,  but  is  provided 
by  her  escort  with  a  dainty  bouquet 
of  crystallized  flowers, 
such  as  violets,  rambler 
roses,  etc.,  artistically 
mounted  on  stalks,  with 
petals    made    of  thin 


The    Candied  Bouquet 
Which  is  Taking  thePlace 
of  Boxed  Sweets 
the  Theatergoer 


an  ample 


strips  of  candied  peel.  This  bouquet 
is  picked  to  pieces  and  eaten  during 
the  performance,  all  of  it  being  edible. 


CCongress  has  been  asked  to  author- 
ize international  gold  notes  for  the 
convenience  of  travelers  with  values 
printed  in  currency  terms  of  all 
nations. 


THE  WONDERS  OF  LIGHT 


VII — The  Magic  of 
the  Rainbow 

WE  do  not  know 
what  primitive 
man  thought  of  the  rain- 
bow. Probably  much 
the  same  as  his  descend- 
ants of  a  hundred  thou- 
sand years  later.  The 
average  man  of  today  ac- 
cepts the  rainbow  as  a 
simple  matter  of  fact, 
just  as  he  does  a  sunrise, 
a  star,  or  a  flower.  It 
has  no  deeper  meaning 
for  him,  nor  does  he  take 
the  time  and  thought 
necessary  to  understand 
what  is  really  a  puzzle 
to  him.  Familiarity  with 
any  of  the  wonderful 
phenomena  of  nature  is 
too  often  mistaken  for 
understanding. 

The  great  bow  of  gor- 
geous colors  far-flung 
across  the  sky  is  one  of 
nature's  most  impressive 
object  lessons.  And  yet, 
in  all  the  ages  that  have 
elapsed  since  man  ap- 
peared, history  tells  us 
but  little  of  any  progress 
made  in  the  explanation 
of  the  mysterious  arch 
of  colors.  It  was  ac- 
counted an  object  of 
superstitious  awe,  a  por- 
tent of  the  gods,  a  riddle 
too  complex  for  man  to 
unravel,  or  else,  because 
it  was  seen  so  often,  it 
had  become  common- 
place like  many  another 
of  nature's  phenomena. 

Color  was  considered 
as  a  property  of  matter. 
Everyone  had  observed 
the  beautiful  colors  in 
splintered  ice,  the  chro- 
matic glories  of  a  dia- 
mond or  cut-glass  prism, 


The  Brotherhood  of  Light  Rays.  The 
top  row  represents  one  white  ray  of  light, 
symbolized  by  a  platoon  of  soldiers,  of 
the  various  elements  of  a  white  ray, 
marching  in  perfect  alinement,  although 
some  have  longer  legs  (longer  wave 
lengths)  than  their  brothers.  Obstructed 
by  a  prism  of  glass,  the  long-legged  ones 
get  over  first,  and  so  form  a  curved  line  — 
the  spectrum  of  a  ray  of  white  light.  It  is 
possible  to  turn  a  spectrum  back  into  a 
ray  of  white  light,  symbolized  here  by 
sending  the  soldiers  under  a  low  fence. 


By 

J.  GORDON  OGDEN,  Ph. 


the  iridescence  of  a  pol- 
ished shell,  the  shining 
luster  of  a  film  of  oil  on 
water,  the  marvels  of  a 
soap  bubble,  and  the 
myriad  hues  of  a  rain- 
bow, but  no  one  thought 
that  all  these  color 
phenomena  were  closely 
related.  No  one  im- 
agined them  to  be  chil- 
dren of  the  same  parent, 
and  that  the  redness  of 
a  blush  rose  is  due  to  the 
same  cause  that  pro- 
duces the  wondrous  har- 
monies of  a  sunset,  the 
flush  in  the  cheek  of  a 
maid,  and  the  glittering 
brilliancy  of  an  Arcturus 
billions  of  miles  away  in 
the  depths  of  the  ether. 
And  not  even  in  the  most 
fantastic  dreams  of  the 
poets  and  philosophers 
of  old  was  there  anything 
remotely  prophetical  of 
the  fact  that  one  day 
these  colors  would  re- 
veal the  chemical  com- 
ponents of  the  universe, 
and  enable  man  to  ana- 
lyze in  his  laboratory, 
suns  and  stars,  flashing 
afar  in  the  infinite  realms 
of  space. 

Kepler,  a  celebrated 
German  astronomer 
(1571-1630)  was  prob- 
ably the  first  to  describe 
the  effect  of  a  prism 
upon  white  light,  while 
Sir  Isaac  Newton  (1642- 
1727)  was  the  first  to  of- 
fer a  scientific  explana- 
tion of  what  takes  place 
when  a  beam  of  white 
light  is  splintered  into 
the  wonderfully  pure 
and  beautiful  colors, 
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identical  with  those  of  the  rainbow. 
Newton's  description  of  his  famous 
experiment  is  worth  reading,  and  we 


Fig.  1 — A  Ray  of  White  Light  Entering  and  Leaving 
a  Drop  of  Water 

therefore  reproduce  it,  using  his  own 
words  and  spelling: 

**In  a  darkened  room  make  a  hole  in 
the  shutter  of  a  window  whose  diam- 
eter may  conveniently  be  about  a  third 
part  of  an  inch,  to  admit  a  convenient 
quantity  of  the  Sun's  light ;  and  there 
place  a  clear  and  colourless  Prisme,  to 
refract  the  entering  light  towards  the 
further  part  of  the  Room,  which,  as  I 
said,  will  thereby  be  diffused  into  an 
oblong,  coloured  Image.  Then  place 
a  Lens  of  about  three  foot  radius  (sup- 
pose a  broad  Object  glass  of  a  three 
foot  Telescope),  at  the  distance  of 
about  four  or  five  foot  from  thence 
through  which  all  these  colours  may 
at  once  be  transmitted,  and  made  by 
its  Refraction  to  convene  at  a  further 
distance  of  about  ten  or  twelve  feet. 


Fig.  2— A  Ray  of  Light  Entering  a  Drop  of  Water  from 
Below  is  Twice  Refracted 


If  at  that  distance  you  intercept  the 
light  with  a  sheet  of  white  paper  you 
will  see  the  colour  converted  into 
whiteness  by  being  mingled.  But  it  is 
requisite  that  the  Prisme  and  Lens  be 
placed  steddy  and  that  the  paper  on 


which  the  colours  are  cast  be  moved  to 
and  fro;  for  by  such  motion,  you  will 
find  not  only  at  what  distance  the 
whiteness  is  most  perfect,  but  also  see 
how  the  colours  gradually  convene  and 
vanish  into  whiteness,  and  afterwards, 
having  crossed  one  another  in  that 
place  where  they  compound  whiteness, 
are  again  dissipated  and  severed  and 
in  an  inverted  order  retain  the  same 
colours  which  they  had  before  they  en- 
tered the  composition.  You  may  also 
see  that,  if  any  of  the  colours  at  the 
Lens  be  intercepted,  the  Whiteness 
will  be  changed  into  other  colours. 
And  therefore,  that  the  composition  of 
whiteness  be  perfect,  care  must  be 
taken  that  none  of  the  colours  fall  be- 
side the  Lens." 

Newton,  however,  since  he  was  an 
advocate  of  the  corpuscular  theory  of 


Fig.  3  — Primary  and  Secondary  Rainbows  with  the 
Angles  at  Which  the  Various  Colors  are  Seen,  Violet 
being  54  Degrees  in  the  Secondary 


light,  could  not  give  a  correct  explana- 
tion of  the  phenomena  he  had  wit- 
nessed, as  the  undulatory  theory  of 
light  is  essential  for  a  full  understand- 
ing of  this  beautiful  dispersion  of  white 
light  into  the  rainbow  hues. 

Even  as  the  alchemists  of  old  named 
the  vapor  that  distills  from  a  solid  or 
liquid  when  heated,  a  "spirit,"  and  as 
Van  Helmont  gave  the  name  ''gas," 
from  the  German  word  "Geist,"  a 
ghost,  to  the  invisible  something  that 
is  mysteriously  given  off  when  certain 
substances  are  heated,  so  Newton  gave 
the  name,  "spectrum"  identical  with 
our  word  "specter" — an  apparition — 
to  this  band  of  colors,  and  so  it  has 
been  termed  ever  since.  It  is  also 
claimed  that  Newton  named  seven 
colors  in  the  spectrum  for  the  reason 
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that  the  number  seven  was  a  significant 
and  peculiarly  sacred  number  to  the 
alchemists  and  astrologers  of  the  time. 
As  a  matter  of  fact, 
there  are  at  least  two 
millions  of  separate  and 
distinct  colors  in  the 
solar  spectrum,  and  the 
common  division  into 
seven  is  meaningless. 

And  now,  what  is  a 
rainbow?  Whence  the 
colors?  Why  is  it  al- 
ways an  arc?  In  a  for- 
mer chapter  we  dis- 
cussed the  effect  of  a 
prism  on  light,  and 
studied  the  cause  of  the 
bending  or  refraction 
thus  produced.  We  are 
now  ready  to  study  an- 
other effect  of  this  same 
bending  or  refraction 
when  white  light  is 
pass  through  a  prism, 
is  really  a 


more  or  less  entangled  with  the  elec- 
trons of  the  glass,  and  are  bent  away 
from  their  original  course  much  more 


The  Spectroscope,  by  Means  of  Which  the  Spectrum  of  a  Ray  of  Light 
is  Studied 


permitted  to 
White  light 
brotherhood  made  up  of 
every  wave  length  capable  of  affecting 
the  optic  nerve.  Short  waves,  1/64,000 
of  an  inch  in  length,  long  waves, 
1/34,000  of  an  inch,  together  with 
myriads  of  waves  intermediate  be- 
tween these  two  lengths,  travel 
through  the  vast  abysses  of  the  ether 
with  precisely  the  same  velocity.  The 
tiny  violet  waves  make  just  as  good 
time  as  their  big  brothers,  the  red 
waves.  Trouble  comes  to  the  brother- 
hood when  it  strikes  a  medium  differ- 
ent from  the  ether — glass,  for  example. 
The  red  waves,  being  longer,  pass  on 


Fig.  4— The  Dispersion  of  a  Ray  of  White  Light  Passing 
Through  a  Prism  and  Subsequent  Uniting  of  the  Rays 

through  a  glass  prism  without  much 
difficulty,  the  only  noticeable  effect  be- 
ing a  slight  change  in  direction  after 
emerging  from  the  glass.  The  other 
waves,  violet  most  of  all,  seem  to  be 


than  the  red  waves.  Hence  when  all 
the  waves  finally  emerge,  the  brother- 
hood is  broken  up.  This  phenomenon  is 
known  as  dispersion,  and  is  illustrated 
in  Fig.  4.  This  at  least  is  the  popular 
conception  of  what  takes  place  in  a 
prism.  Strictly  speaking,  there  are  no 
colors  in  white  light — just  waves  of 
different  lengths.  Color  is  subjective, 
and  as  we  have  shown,  exists  only  in 
the  brain.  White  light  is  a  sequence 
of  irregular  wave  trains,  and  a  prism 
simply  analyzes  them  into  simpler 
trains  that  we  recognize  as  colors. 
These  simpler  trains  may  be  still  fur- 
ther divided  into  their  components,  and 
it  is  quite  impossible  to  say  where  this 
analysis  must  cease.  The  difference 
between  sunlight  and  colored  light  may 
be  understood  by  comparing  the  effect 
produced  by  forcing  a  yardstick  down 
on  the  keyboard  of  a  piano,  and  after- 
ward striking  a  single  key  with  the  fin- 
ger. White  light  is  a  discord  wherein 
all  the  color  tones  are  blended.  A  pure 
color  is  a  single  tone  in  the  scale — a 
single  wave  length. 

What  has  all  this  to  do  with  a  rain- 
bow? Simply  this:  A  raindrop  is  a 
double  convex  lens,  made  up  of  two 
prisms  placed  base  to  base.  These 
prisms  are  just  as  much  prisms  as 
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though  they  were  made  of  glass.  The 
brotherhood  of  light  is  broken  up  by 
the  raindrops,  and  each  of  the  brethren, 
free  from  one  another,  races  down  to 
the  eye  of  the  observer,  and  causes  the 
sensation  of  color.  As  we  see  an  ob- 
ject in  the  light  that  comes  from  it, 
the  various  drops  of  rain,  seen  at 
slightly  different  angles,  seem  to  be 
colored — and  we  have  the  rainbow. 

Figure  1  represents  what  happens  to 
a  ray  of  light  when  it  enters  a  drop  of 
water  at  the  proper  angle.  It  enters 
from  above,  is  slightly  bent,  then  to- 
tally reflected  at  the  far  side  of  the 
drop,  and  then  leaves  the  drop  just 
below  the  point  of  entry,  bending  again 
as  it  passes  out,  producing  dispersion. 
Rays  of  light  that  enter  the  lower  part 
of  the  drop  are  refracted  twice,  and 
totally  reflected  twice  (Fig.  2).  These 
latter  rays  create  what  is  known  as  the 
secondary  bow,  which  lies  outside  the 
primary  bow.  The  secondary  bow  is 
always  dimmer  than  the  primary  since 
the  light  passing  through  it  is  twice 
reflected,  there  being  a  loss  at  each  of 
the  so-called  ''total"  reflections. 

^  In  the  primary  bow  the  light  from 
the  violet  drop  must  enter  the  eye  of 
the  observer  at  an  angle  of  40  deg.  to 
the  line  drawn  from  the  eye  of  the 
observer  to  the  sun,  as  shown  in 
Fig.  3.  The  light  from  the  red  drop 
must  enter  at  an  angle  of  42  deg. 
Similarly,  in  the  secondary  bow,  the 
angle  for  the  red  must  be  51  deg., 
while  the  violet  must  be  54  deg. 

It  is  quite  evident  "that  those  drops 
whose  direction  from  the  eye  makes 
any  particular  angle  with  the  line 
drawn  from  the  eye  to  the  sun,  must 
lie  on  a  circle  whose  center  is  on  that 


line.  Hence  we  see  a  circular  arc  of 
light  which  is  violet  on  the  inner  edge, 
and  red  on  the  outer  edge  in  the  prim- 
ary bow,  and  red  on  the  inner  edge 
and  violet  on  the  outer  edge  in  the 
secondary  bow." 

The  rainbow  shimmering  high  in  the 
heavens  is  more  than  a  mere  arch  of 
glowing  colors.  It  is  a  royal  ambassa- 
dor from  the  kingdom  of  nature,  a  her- 
ald bearing  a  message  of  vast  impor- 
tance to  mankind.  Written  upon  its 
brilliantly  hued,  shining  archway,  is  a 
truth  that  man  has  finally  appreciated 
after  the  countless  ages  that  have 
passed  since  the  first  rainbow  glorified 
the  heavens.  And  this  truth  is  what? 
Nothing  less  than  the  revelation  of  the 
component  elements  that  constitute 
the  sun  and  stars  and  the  dim-shining 
nebulae  lost  in  the  farthermost  hiding 
places  of  the  universe.  By  means  of 
this  truth,  written  large  upon  the  rain- 
drops, we  know  more  about  the  com- 
position of  the  sun,  93,000,000  miles 
from  the  earth,  than  we  do  about  the 
world  on  which  we  dwell.  Let  us  re- 
view our  knowledge  of  this  wonderful 
property  of  light.  It  is  not  hard  to 
understand. 

Just  one  hundred  and  thirty  years 
after  Newton's  famous  experiment,  in 
other  words  in  the  year  1802,  Doctor 
Wollaston,  an  English  philosopher,  dis- 
covered, on  repeating  Newton's  experi- 
ment with  the  prism,  a  peculiar  differ- 
ence in  the  spectrum  when  the  light 
was  allowed  to  enter  the  prism  through 
a  narrow  slit,  instead  of  a  round  hole. 
The  spectrum  appeared  to  be  no  longer 
continuous,  but  was  broken,  here  and 
there,  by  numerous  dark,  threadlike 
lines  extending  across  it  in  a  direction 


How  the  spectrum  shows  what  gases  a  ray  of  white  light  has  passed  through.  If  a  ray  of  white  light, 
indicated  by  the  line  of  little  soldiers,  passes  through  some  glowing  gaseous  element,  some  of  the  brotherhood 
are  killed.  Then  when  the  line  of  soldiers  passes  the  prism  and  is  thrown  into  a  curved  front  — the  spectrum  — 
it  is  immediately  noticeable  which  are  missing.  The  scientist  knows  just  what  gases  would  account  for  the 
killing  of  any  little  soldier. 
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parallel  to  the  ends  of  the  prism.  New- 
ton had  not  observed  this  phenomenon 
although  he,  too,  had  used  a  slit  in  his 
further  experiments  in  dispersion. 
Considerable  attention  was  attracted  to 
this  curious  discovery,  but  no  one  un- 
derstood its  wonderful 
significance.  In  1815, 
Fraunhofer,  an  optician 
of  Munich,  studied 
these  lines  with  ex- 
treme care.  He  mapped 
no  less  than  700  of 
them,  designating  eight 
of  the  most  conspicu- 
ous by  letters  of  the  al- 
phabet. These  positions 
follow : 


and  is  really  a  number  of  lines  very 
close  together.  This  "D"  line  is  there- 
fore a  bright  line  in  the  sodium  spec- 
trum, and  a  dark  line  in  the  sunlight 
spectrum.  Now,  if  this  *'D"  line  is  due 
to  sodium,  it  is  evident  that  the  sodium 


RED  ORANGE  YELLOW  GREEN 


BLUE 


VIOLET 


THE  SUN 


LITHIUM 


SODIUM 


POTASSIUM 


STRONTIUM 


CALCIUM 


A  —  Beginning:  of  Red 
B  — Middle  of  Red 
C  —  Beginning  of  Orange 
D  —  Middle  of  Yellow 
E  —  Middle  of  Green 
F  —  Beginning  of  Blue 
G  —  Middle  of  Indigo 
H  — Middle  of  Violet 

What  is  the  meaning 
of  these  Fraunhofer's 
lines?  What  is  their 
cause?  Evidently  something  happens 
to  sunlight  when  it  passes  through 
a  prism,  that  does  not  happen  to 
the  light  from  a  candle  or  lamp  when 
it  is  treated  in  the  same  manner.  A  can- 
dle, lamp,  or  arc  light  will  produce  a 
continuous  spectrum,  without  any  sign 
of  a  dark  line.  What  becomes  of  the 
lost  sunlight  that  properly  belongs 
where  the  dark  lines  appear?  Let  us 
perform  a  simple  experiment  that  will 
put  us  in  the  way  of  finding  out  the 
truth.  If  light  from  an  alcohol  lamp 
whose  wick  is  strongly  impregnated 
with  common  salt  is  passed  through  a 
prism,  an  intensely  bright  line,  yellow 
in  color,  will  be  its  spectrum.  Now,  if 
sunlight  is  passed  through  a  prism  and 
its  spectrum  thrown  directly  above  or 
below  the  spectrum  from  the  burning 
salt,  so  that  the  two  spectra  may  be 
compared,  it  will  be  found  that  exactly 
opposite  the  bright  yellow  line  pro- 
duced by  the  salt,  or  sodium  spectrum 
as  it  is  termed,  a  dark  line  appears  in 
the  sunlight  spectrum.  This  is  the 
''D"  line  in  Fraunhofer's  classification, 


Fraunhofer's  Lines,  in  a   Spectrum,  Showing  Location  of  Lines  Which 
Indicate  the  Ray  of  Light  Passed  through  the  Elements  Named 


light  has  been  taken  out  of  the  sunlight, 
in  some  way  or  other.  Let  us  go  on 
with  our  experimentation.  Suppose 
we  pass  a  beam  of  strong,  white  light 
from  an  arc  lamp  through  a  prism  and 
thus  obtain  a  continuous  spectrum. 
Then  let  us  interpose  between  the  arc 
light  and  the  prism,  a  glass  tube  or 
other  transparent  holder,  containing 
the  highly  heated  vapor  of  metallic  so- 
dium. Instantly  a  dark  line  appears  in 
the  very  place  where  the  bright  yellow 
line  appeared  in  our  first  experiment 
with  the  alcohol  and  salt.  The  sodium 
vapor  has  absorbed  or  quenched  pre- 
cisely those  rays  which  the  vapor  itself 
gives  out  when  it  is  glowing.  And 
now,  since  the  sunlight  was  robbed  of 
this  same  yellow  line,  does  it  not  fol- 
low that  the"  light  from  the  sun  must 
have  passed  through  a  glowing  vapor 
which  contained  sodium?  Is  it  not 
reasonable  for  us  then  to  believe  that 
sodium  exists  in  the  sun's  atmosphere? 

By  the  same  reasoning  we  are  able 
to  demonstrate  the  presence  of  many 
other  elements  in  the  sun.    Iron,  for 
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example,  gives  460  bright  lines  when 
its  spectrum  is  viewed  through  a  good 
spectroscope.  Every  one  of  these 
bright  lines  is  exactly  matched  by  dark 
lines  in  the  sun's  spectrum.  This 
could  not  be  accidental.  There  must  be 
iron  in  the  sun's  atmosphere. 

Upward  of  2,000  lines  have  been 
measured  and  defined  in  the  sun's  spec- 
trum, and  many  of  them  have  been 
identified  with  terrestrial  elements. 
We  are  certain  that  iron,  sodium, 
nickel,  calcium,  hydrogen,  chromium, 
copper,  and  barium  exist  in  the  sun's 
atmosphere — just  as  certain  as  we  are 
that  they  exist  in  the  earth's  crust. 
Gold  and  silver  have  not  yet  been  dis- 
covered in  the  sun,  but  they  may  exist 
there,  even  though  their  lines  have  not 
yet  been  identified.  Helium,  on  the 
other  hand,  was  first  discovered  in  the 
sun's  atmosphere,  and  afterward  Ram- 
say proved  its  presence  in  the  earth's 
crust. 

It  is  a  comparatively  simple  matter, 


therefore,  to  determine  the  composition 
of  a  sun,  star,  or  nebula.  Even  a  comet 
and  ''shooting  star"  have  been  made  to 
tell  their  story.  The  light  from  them 
is  passed  through  a  good  spectroscope, 
the  number  and  position  of  the  dark 
lines  or  bright  lines  noted,  and  then 
these  lines  are  compared  with  the  lines 
of  known  substances,  just  as  one  would 
match  ribbons  in  a  draper's  shop. 

The  presence  in  the  photosphere  of 
the  sun  of  upward  of  40  different  ele- 
ments has  been  determined.  The  stars, 
that  from  the  beginning  of  time  had 
refused  to  answer  all  questions,  have 
gracefully  yielded  up  the  secrets  of 
their  composition,  and  man  has  ad- 
vanced thereby  one  step  nearer  to  the 
solution  of  the  mystery  of  his  environ- 
ment. 

And  all  this  wonderful  story  of 
the  spectrum  had  been  emblazoned 
upon  the  sky  each  time  the  "magic  of 
the  rainbow"  glorified  the  heavens,  but 
man  was  slow  to  understand. 


DOMESTIC  HOT-WATER  TANKS 
HEATED  BY  ELECTRICITY 

A  small  family  in  Niag^ 
=^ ara   Falls   doing   all  its 

.T~^      cooking  by  electricity 
wished  to  use  the  current 
l|g       for  heating  the  necessary 
WS      water  for  the  household 
as  well,  and  the  electric- 
^1=       light  company,  in  making 
1=       arrangements  for  such  an 
l^M       installation,  decided  that 
|S       it  would  be  practical  to 
0=      use  the  ordinary  domestic 
n  hot-water  boiler  or  tank 
\\S       already  installed.    A  750- 
. watt  heating  unit 

^^^■^-41    ^    was  inserted  in  the 
\/^^   CmJ       feed  pipe,  and  the 
]||  tank  was  completely 

^^J^L^    covered  with  a  coating  of 
asbestos,  2  to  3  in.  thick,  to 
prevent  radiation  of  heat. 

The  arrangement  in  the  house  pro- 
duced such  excellent  results  that  a 
similar  installation  was  made  in  a  bar- 
ber shop  which  was  temporarily  with- 


out a  hot-water  supply,  the  hotel  in 
which  it  was  located  being  closed  for 
the  winter.  In  this  case  two  750-watt 
heating  units  were  introduced  into  the 
water  system. 


THE   SMOOTH   RUNNING  OF 
ENGLISH  TRAINS 

Money  sticks  in  some  pockets  and  in 
some  hands,  but  it  is  doubtful  if  money 
could  stick  long  on  one  of  the  steps  of 
a  fast-moving  American  passenger 
train.  Indeed,  it  would  in  all  likeli- 
hood be  dislodged  a  few  moments  after 
the  train  started.  Yet  two  instances 
of  coins  being  dropped  upon  the  foot- 
boards of  Great  Western  passenger  ex- 
presses in  England  are  given  as  ex- 
amples of  the  smooth  running  of  that 
road. 

Both  instances  relate  to  the  recovery 
of  coins  dropped  upon  the  footboards 
of  trains  at  the  moment  of  departure. 
In  one,  a  ticket  collector  dropped  half 
a  soverign  ($2.50)  on  the  footboard  of 
a  train  running  from  Paddington  sta- 
tion, London,  to  Birmingham.  The 
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train  started  away  before  he  was  able 
to  pick  it  up,  but  the  coin  was  still  in 
position  when  the  train  reached  Bir- 
mingham two  hours  later.  Another 
coin  was  similarly  recovered  when  one 
of  the  fast  trains  stopped  at  Reading 
after  a  speedy  run  from  London. 


OUT-OF-DOOR  TRAP  FOR  FLIES 

The  large-sized  fly  trap  here  shown 
is  designed  to  catch  flies  outdoors,  and 
particularly  for 
service  in  places 
near  garbage 
cans,  stables, 
meat  markets, 
grocery  stores, 
and  the  like.  The 
trap  is  26  in.  high 
and  11%  in.  in 
diameter.  Some 
suitable  s  u  b- 
stance,  such  as  a 
mixture  of  sugar, 
water  and  vine- 
gar, is  placed  in 
the  dish  under 
the  trap,  and  the 
flies,  after  feast- 
ing, naturally  fly 
upward,  land  on 
the  wire  dome, 
and  then  crawl  upward  to  escape  but 
instead  find  themselves  caught  in  the 
trap  proper. 


URGED  TO  TAKE  EXPLOSIVES 
FROM  THE  AIR 

At  a  recent  meeting  of  the  executive 
committee  of  the  British  Science  Guild 
in  London  an  appeal  was  formulated 
to  urge  the  British  government  to 
take  steps  to  produce  explosives  from 
the  air,  regardless  of  financial  consid- 
erations. It  was  pointed  out  that  ex- 
plosives were  being  largely  manufac- 
tured on  the  Continent  from  atmos- 
pheric nitrogen,  and  that  England 
should  do  likewise,  '  as  the  sources 
abroad  from  which  England  obtains 
the  raw  material  for  explosives  might 
be  cut  off  in  the  event  of  war. 


MUSICAL-BELL  ATTACHMENT 
FOR  PIANOS 

A  piano  attachment  for  musical  elec- 
tric   bells,   designed   particularly  for 


An  Arrangement  by  Means  of  Which  the  Pianist  may 
Play  Musical  Electric  Bells 


motion-picture  theaters  and  similar 
places  where  only  a  pianist  is  em- 
ployed, is  just  being  marketed  by  a 
Wisconsin  manufacturer.  A  small  key- 
board swings  into  position  as  shown  in 
the  drawing,  and  by  means  of  it  the 
pianist  can  operate  the  musical  bells, 
playing  loudly  or  softly  as  desired. 


SOLID  RUBBER  TIRE  FOR 
EMERGENCY 

An  easily  attached  solid  rubber  tire, 
designed  to  be  used  in  the  place  of  a 
pneumatic  tire  in  emergencies,  is  being 
marketed  by 
an  American 
concern.  It 
is  so  flexible 
as  to  be 
easily  rolled 
up  for  stor- 
a  g  e  in  a 
small  space, 
and,  upon 
damage  oc- 
curring to  a 
hollow  tire, 

can  be  quickly  clamped  on  over  the 
rim  in  its  place.  It  is  claimed  that 
with  but  one  regular  tire  removed,  the 
use  of  the  hard  rubber  tire  in  its  place 
will  scarcely  be  noticed,  so  far  as  any 
difference  in  the  comfort  of  riding  is 
concerned. 
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AN  ELECTRIC  FAN  WHICH 

RUNS  AROUND  A  TRACK 

The  proprietor  of  a  small  store  in 
Chicago  has  devised  a  novel  show- 
window  display  of  the  ''action"  va- 


Electric  Fan  on  Wheels  Propels  Tiny  Car  on  Tracks  around  a 
Store  Window,  Drawing  Power  through  the  Rails 

riety  with  a  simple  electric  fan,  a  cir- 
cular track  of  the  type  used  for  the 
operation  of  toy  trains,  and  a  little 
truck.  The  rails  of  the  track  are  con- 
nected into  an  electrical  circuit,  which 
is  completed  by  passing  the  current 
from  one  rail  through  the  truck  to  the 
motor  of  the  fan,  which  is  set  on  the 
truck,  and  back  to  the  other  rail. 

The  revolutions  of  the  fan  drive  the 
truck  around  the  track. 


COWS  SHELTER  UNDER  AN 
AEROPLANE 

A  rather  unusual  scene,  incident  to 
an  aeroplane  accident,  was  recently 
witnessed  in  England.  Major  Lyle,  a 
pupil  of  Grahame  White,  fell  with  his 
machine,  and  although  he  escaped  in- 
jury, the  aeroplane  was  wrecked.  It 
was  raining  at  the  time,  and  when  the 
mechanics  arrived  a  short  time  later  to 
remove  the  wreck,  they  found  a  num- 
ber of  cows  sheltering  beneath  it. 


CONCRETii.   CJtliMNEY  OF 
INTERESTING  DESIGN 

A  concrete  chimney  recently  erected 
at  a  steel  plant  near  Hamburg,  Ger- 
many, has  many  interesting  features 
besides  its  great  height  of 
328  ft.  Among  these  are  its 
acid-resisting  lining,  made 
absolutely  necessary  be- 
cause the  purpose  of  the 
chimney  is  to  carry  away 
smelter-furnace  gases ;  the 
special  heat-resisting  lining 
which  extends  from  the  top 
of  the  base  to  a  height  of 
66  ft.,  and  the  massive  na- 
ture of  the  chimney's  base. 

The  chimney,  which  is 
round  in  shape,  tapers  from 
an  outside  diameter  of  30 
ft.,  at  the  base,  to  11  ft.,  at 
the    top,   where   the  free 
opening  is  9  ft.  in  diameter. 
Immediately  below  the  chimney  proper 
is  an   underground  vault,  13   ft.  in 
height,  which  serves  as  an  inlet  for 
the  gases.    This  is  octagonal  in  shape, 
36  ft.  in  diameter,  at  the  base,  and  31 
ft.  in  diameter,  at  the  top,  and  rests  on 
a  concrete  block,  7  ft.  thick  and  42  ft. 
in  diameter,  which  is  in  turn  supported 
by  237  wooden  piles,  the  space  around 
and  between  which  is  filled  in  with  con- 
crete. 

The  reinforcing  of  the  chimney  con- 
sists, in  part,  of  forged-iron  rings  im- 
bedded in  the  concrete  at  intervals  of 
about  6  ft.  throughout  the  entire 
height. 


(TA  former  sea  captain  has  invented  a 
sea  anchor  for  lifeboats  that  has  an  at- 
tachment to  be  filled  with  oil  which 
can  be  poured  upon  the  sea. 


MOTION  PICTURES  SHOWN  ON 
ELECTRIC  PARTY  CAR 

The  new  ''party  car"  of  an  electric 
interurban  railway  running  out  of 
Pittsburgh,  designed  especially  for 
theater  and  other  parties  who  wish  a 
private  car,  has  been  equipped  with  a 
motion-picture  machine,  which  is  oper- 
ated while  the  car  is  making  its  trip. 
With  the  electric  lights  in  the  car 
turned  off  and  the  window  curtains 
pulled  down,  the  car  becomes  a  cozy 
little  motion-picture  theater  on  wheels. 


POPULAR  MECHANICS 


393 


When  it  happens  that  a  party  is  so 
large  as  to  require  two  special  cars, 
half  the  party  occupies  the  motion- 
picture  car  on  the  outward  run,  and 
the  other  half  on  the  return  journey, 
thus  giving  the  entire  party  an  oppor- 
tunity to  enjoy  the  pictures. 


floor.  The  upper  paper-rack  brackets 
are  fastened  underneath  the  top  by 
screws,  while  the  smaller  rack  is  bolted 


AN  INVENTION  FOR  THE 
ASSISTANCE  OF  MAN 

Sets  of  so-called  "twin  buttons,"  de- 
signed to  take  the  place  of  hooks-and- 
eyes,   and    safety   pins,   is   a  recent 

French  in- 
V  e  n  t  i  o  n, 
which,  ac- 
cording to  a 
French  mag- 
azine, should 
appeal  to 
women  and 
m  e  n  alike, 
and  espe- 
cially to  such  of  the  latter  who  have 
had  ''prolonged''  experience  in  hook- 
ing a  woman's  dress  up  the  back. 

The  invention  consists  of  two  small 
pieces  of  celluloid,  provided  with  holes 
for  conveniently  sewing  them  to  a  gar- 
ment, each  piece  having  a  snap  button 
and  an  eye  at  opposite  ends.  The 
sets  are  attached  in  such  position  that 
the  button  of  each  piece  engages  the 
eye  of  the  other.  They  are  pressed  to- 
gether in  the  same  way  as  a  glove 
snap. 

The  sets  are  provided  in  various 
colors,  so  that  they  may  be  almost  in- 
visible when  used  with  thin  dress 
goods  of  similar  colors. 


HOMEMADE  WRAPPING-PAPER 
STAND 

A  homemade  wrapping-paper  stand 
constructed  by  the  proprietor  of  a 
hardware  store  in  Sioux  Falls,  S.  D., 
when  it  was  found  that  the  necessary 
shelf  space  could  not  be  given  up  for 
wrapping,  is  shown  in  the  accompany- 
ing drawing.  The  frame  of  the  stand  is 
made  of  ly^-'m.  gas  pipe,  the  top,  3  ft. 
long  by  2  ft.  wide,  being  3  ft.  above  the 


A  Practical  Homemade  Wrapping-Paper  Stand 

to  the  cross  or  tie-rod  of  the  frame,  the 
twine  holder  being  mounted  on  this 
cross  rod  at  one  end. 


RIB  GRIP  FOR  UMBRELLAS 

A  handy  little  rib  grip  for  umbrellas 
is  now  being  manufactured.  It  snaps 
onto     the  um- 


brella rod  in- 
stantly, and  then 
the  cord  at- 
tached to  it  is 
passed  around 
the  rib  ends  and 
caught  under  the 
hook.  It  is  a 
practical  little 
device  also  for  a 
new  umbrella, 
and  its  useful- 
ness is  particu- 
larly marked  on 
a  n  umbrella 
which  has  had 
its  regular  rib- 
fastening  tab 
torn  off  during 
long  service. 


CAmong  the 
old  ships  the 
Navy  Depart- 
ment has  on  the 
sales  list  this 
year  is  the  ''Yankee,"  the  hulk  of 
which  lies  in  Buzzard's  Bay,  Mass., 
the  sum  of  $2,010  having  been  bid  for 
it,  at  which  figure  it  will  probably  be 
sold. 


394 


POPULAR  MECHANICS 


MOTORCYCLE  EQUIPPED  WITH 
WIRELESS 

A  resident  of  Nottingham,  Eng., 
who  has  an  enthusiasm  for  both  motor- 
cycling and  wireless  telegraphy,  has 


equipped  his  machine  with  a  wireless 
outfit  which  does  not  in  any  way  inter- 
fere with  the  former's  operation.  The 
apparatus  is  mounted  on  a  rack  over 
the  rear  wheel.  The  operator,  who  is 
G.  F.  Champion,  has  succeeded  in  re- 
ceiving messages  while  traveling  at  a 
high  rate  of  speed. 


ORIGIN  OF  "HORSEPOWER" 
AS  A  POWER  UNIT 

The  multitude  of  automobiles,  mo- 
tors and  power-machinery  of  all  kinds 
in  our  days  has  caused  the  word  horse- 
power to  become  part  of  the  daily  vo- 
cabulary of  almost  everybody.  Nearly 
as  well-known  is  perhaps  the  fact  that 
James  Watt,  the  father  of  the  modern 
steam  engine,  was  the  first  to  measure 
power  by  this  unit  and  to  establish  its 


value.  But  the  reason  why  he  hap- 
pened to  consider  the  work  performed 
by  a  horse  as  a  power  unit  instead  of 
some  other  arbitrary  value  may  not  be 
generally  known. 

The  fact  is  that  one  of  his  first  orders 
for  a  steam  engine  was  given  him  by 
a  brewer,  with  the  specification  that 
the  engine  should  be  capable  of  pump- 
ing daily  at  least  as  much  water  from 
a  well  into  the  brewery  as  a  horse,  the 
power  previously  used. 

A  price  was  agreed  upon  and  the 
quantity  of  water  to  be  delivered  had 
to  be  fixed.  The  brewer,  a  canny  Scot, 
put  his  strongest  horse  to  work  for 
eight  hours,  driving  him  all  the  time 
to  the  limit  of  his  endurance.  Thus  the 
horse  in  that  time  pumped  up  so  much 
water,  that  it,  with  due  consideration 
of  the  depth  of  the  well,  corresponded 
on  an  average  to  the  lifting  of  a  weight 
of  some  30,000  lb.  to  a  height  of  one 
foot  in  one  minute.  This  exceeds  by 
nearly  one-third,  the  work  capacity  of 
the  average  horse,  but  Watt,  knowing 
with  whom  he  was  dealing  and  desir- 
ous to  more  than  fulfill  the  specifica- 
tions of  the  contract,  so  calculated  the 
engine  that  it  would  safely  perform 
33,000  foot-pounds  of  work  in  one  min- 
ute ;  and  henceforth  used  this  unit, 
which  was  called,  first  in  England  and 
then  all  over  the  world,  horsepower, 
for  measuring  the  work  or  power  of  an 
engine. 


AN  INTERESTING  FLY-KILLING 
"GUN" 


Although  not  quite  so  proficient  in 
number  of  executions  as  the  "swat-the- 
fly"  type  of  fly  killer,  this  little  Eng- 


lish device,  called  a  fly  gun,  is  of  par- 
ticular usefulness  in  certain  conditions. 
It  is  true  that  it  must  be  quickly 
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brought  into  a  fairly  exact  position  in 
order  to  kill,  while  it  is  only  necessary 
to  "swat"  with  the  swatting  type  of 
killer,  but,  on  the  other  hand,  the  fly 
gun  is  provided  with  its  own  killing 
base,  which  saves  the  wallpaper,  table- 
cloth or  window  pane  from  most  of  the 
**spatter"  incident  to  the  slaughter. 

The  upper  part  or  flap  of  the  fly  gun 
is  drawn  up  by  a  spring,  and  the 
pulling  of  a  trigger  allows  it  to  de- 
scend upon  the  bottom  plate  with  ra- 
pidity and  force.  The  flaps  or  plates 
are  perforated  to  prevent  air  disturb- 
ance during  the  operation. 


INGENIOUS  PROJECTING 
MICROSCOPE 

A  clever  projecting  microscope, 
called  a  projectomicroscope,  has  re- 
cently been  installed  in  St.  Bartholo- 
mew's Hospital,  London,  where  it  is 
proving  of  the  greatest  assistance  to 
the  student  in  the  course  of  his  studies. 
The  apparatus  consists  of  an  inverted 
high-power    microscope    arranged  in 


This  Projecting  Microscope  Throws  an  Enlarged 
Image  on  a  White  Screen 


connection  with  a  powerful  arc  light. 
By  its  use  an  enlarged  image  of  the 
specimen  under  study  is  projected  on 
a  white  screen. 


COrders  have  been  issued  to  place  the 
revenue-cutter  service  on  an  efficient 
war  footing  and  to  this  end  the  vari- 
ous ships  will  be  equipped  with  mod- 
ern six-pounders  and  will  hold  regular 
target  practice. 


HIGHWAY  TUNNEL  PROPOSED  FOR  SAN  FRANCISCO 


The  Devisadero  Street  Improvement 
Association  of  San  Francisco  has  been 
agitating  the  construction  of  a  high- 


Plan  of  a  Proposed  Highway  Tunnel  Connecting  Two  Sections 
of  San  Francisco 

way  tunnel  under  that  street  to  connect 
the  districts  known  as  the  ''Happy  Val- 
ley" and  ''Harbor  Hill."    The  subway 


proper  would  be  2,950  ft.  in  length,  and 
the  approaches  2,390  ft.  The  Panama- 
Pacific  Exposition  tract  is  just  one  and 
one-half  blocks  beyond 
the  north  end  o  f  t  h  e 
proposed  tunnel,  so 
that  the  project,  if  car- 
ried through,  would 
greatly  improve  the  ex- 
position transportation 
facilities. 

In  the  tunnel  plan  a 
separate  section  is  pro- 
vided for  each  kind  of 
traffic  in  either  direc- 
tion, the  footways  be- 
ing provided  with  mov- 
ing   sidewalks.  The 
vehicle  sections  would 
be  paved  with  wooden 
blocks  to  give  horses  a 
good  foothold  and  with  steel  ways  for 
vehicle  wheels.    The  footways  would 
be  each  8  ft.  wide,  the  wagon  ways  9 
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ft.,  and  the  street-car  sections  10  ft. 
The  tunnel  would  be  built  on  a  rather 
steep  grade,  giving  a  difference  in  ele- 
vation of  130  ft.  between  the  two  ends. 


COUCH  HAMMOCK  FOR  PORCH 
OR  GARDEN 

A  couch  hammock,  having  no 
wires,  ropes,  pegs  or  posts  to  fix,  and 
designed  for  the  garden  or  porch,  is 


A  Simple  Folding  Couch  Hammock 

shown  in  the  accompanying  drawing. 
It  folds  flat  when  not  in  use,  and  opens 
as  simply  as  a  folding  chair.  The  head 
can  be  either  raised  to  form  a  lounge 
or  lowered  to  form  a  bed. 


LOCUSTS  MENACE  SPANISH 
AIRMAN 

While  flying  at  the  Bajo  aerodrome, 
near  Madrid,  an  airman  named  Jean 
Mauvaise  flew  into  a  cloud  of  locusts 
which  nearly  caused  his  death.  With 
the  mild  winter  and  spring  at  96  deg. 
F.,  in  the  shade,  locusts  have  become 
prevalent  in  Spain,  and  when  at  a 
height  of  60  ft.,  the  aviator  met  an  in- 
vasion of  these  insects  in  the  air,  caus- 
ing the  aeroplane  to  fall.  Mauvaise  is 
said  to  have  had  a  miraculous  escape, 
but  his  machine  was  wrecked. 


FRANCE  AIMS  BLOW  AT 
ADVERTISING  SIGNS 

The  French  government  has  inau- 
gurated a  scheme  for  the  suppression 
of  advertising  signs  which  does  not 
depend  upon  prohibitive  legislation, 
but  prohibitive  rentals. 

During  the  past  two  years  billboard 
advertising  has  become  so  popular 
near  Paris  that  it  is  now  difficult  to 
obtain  an  uninterrupted  glimpse  of 
country  on  any  of  the  roads  leading 
out  of  the  city.  Only  a  small  tax  has 
been  levied  on  such  boards  in  the  past, 
but  the  government  has  now  increased 
the  tax  to  a  figure  which  is  expected 
to  prove  prohibitive.  In  the  future  a 
little  more  than  $3  will  be  charged  per 
square  foot  on  boards  of  less  than  18 
ft.  square,  $13  per  square  foot  for 
boards  of  from  30  to  60  ft.  square,  and 
$18  per  square  foot  for  boards  of  still 
larger  size.  This  tax  is  to  be  doubled  if 
the  board  contains  two  advertisem.ents, 
trebled  if  there  are  three,  and  so  on. 


CATERPILLAR-DRIVE 
ARMY  TRUCK 

The  caterpillar  form  of  automobile, 
which  has  been  described  in  this  maga- 
zine several  times,  and  in  which  the 
machine  virtually  lays  its  own  track 
as  it  moves  along  and  then  runs  over 
it,  is  recommended  by  Lieut.  B.  F. 
Miller,  U.  S.  A.,  as  the  type  of  service 
truck  most  nearly  approaching  the  re- 
quirements of  the  army. 

The  recommended  type  of  machine, 
however,  as  de- 
scribed in  a  re- 
cent  issue  of 
Motor  Age,  dif- 
fers a  little  from 
other  caterpillar 


Caterpillar  Truck  Suggested  by  Lieutenant  Miller,  U.  S.  A.,  as  Ideal  for  Military  Service 
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vehicles  in  that  it  is  provided  with  an 
ordinary  set  of  wheels  in  front.  The 
arrangement  is  such,  however,  that  the 
steel-rimmed  front  wheels  are  intended 
simply  for  steering  and  for  carrying 
the  weight  of  the  engine,  which  is 
located  over  them.  The  transmission 
is  located  back  of  the  rear  axle. 


MEAT  CHOPPER  OPERATED 
BY  MOTORCYCLE 


LEAD-COATED  STEEL 
FOR  ROOFING 

A  new  type  of  metal  roofing,  con- 
sisting of  sheet  steel,  coated  with  pure 
lead,  is  claimed  to  have  many  advan- 
tages over  other  similar  types  of  roof- 
ing. Among  the  claims  set  forth  are, 
that  it  is  not  subject  to  cracking  or 
flaking;  that  it  is  not  readily  suscepti- 
ble to  chemical  influences,  and  that  it 
will  not  resist  painting  as  does  a  zinc 
surface.  It  can  be  painted  without  the 
use  of  acids,  may  be  easily  soldered, 
and  is  not  liable  to  rust. 


NEW  FORM  OF  METAL  LAMP 
FILAMENTS 

With  a  view  to  obtaining  a  better 
natural  downward  distribution  of  light 
than  is  possible  in  the  ordinary  metal- 
filament  electric 
lamps,  without  the 
use  of  shades  or  re- 
flectors, a  European 
inventor  is  con- 
structing lamps  in 
which  the  filaments 
form  the  envelope  of 
an  inverted  cone. 

The  results  of 
comparative  tests 
between  the  new  type  of  lamp  and  one 
in  which  the  filaments  were  of  the  or- 
dinary cylindrical  shape  is  claimed  to 
have  shown  a  20-per-cent  superiority 
for  the  conical  form. 


CThe  submarine  boat  "Seal"  in  a  gov- 
ernment test  was  submerged  to  a 
depth  of  256  ft.  and  remained  at  this 
depth  for  a  period  of  31  min.,  rising 
promptly  to  the  surface  at  the  errd  of 
that  time. 


Motorcycles  have  often  been  h 
nessed  to  small  machines  in  times 
emergency,  such,  for  in- 
stance, as  when  the 
electric  power  fails  for 
a  few  hours  or  days, 
and  it  is  also  quite 
probable  that  they  are 
sometimes  used  as  the 


ar- 
of 


Motorcycle  Harnessed  to  a  Meat-Chopping  Machine 

regular  power  plant  for  such  machines. 
An  instance  of  regular  instead  of  just 
emergency  installation  of  a  motorcycle 
as  a  power  producer  is  here  illustrated. 
The  proprietor  of  a  butcher  shop  in 
Chicago  has  been  using  his  motorcycle 
for  the  past  year  to  operate  a  meat- 
chopping  machine.  He  also  uses  the 
motorcycle  for  business  trips  about  the 
city  and  suburbs,  and  finds  that  the  ar- 
rangement cuts  down  his  operating  ex- 
penses materially. 


AN  UNUSUAL  ICE  CRYSTAL 

An  unusual,  if  not  unique,  snow  or 
ice  crystal  (not  to  be  confused  with  a 
snow  flake)  was  found  by  a  corre- 
spondent to  the  French  scientific  maga- 
zine La  Nature,  dur- 
ing a  trip  through 
the  Pyrenees.  Its 
peculiarity  is  not  in 
the  shape,  which  is 
the  regular  hexago- 
nal of  all  such  crys- 
tals, but  in  the  ex- 
ceptional thickness, 
which  exceeded  half  the  diameter  of 
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its  surface.  An  ordinary  ice  crystal  is 
so  extremely  thin  that  it  melts  in- 
stantly on  being  touched  by  a  finger. 

The  unusual  crystal  was  found  at  an 
altitude  of  about  5,000  ft.,  the  tempera- 
ture at  the  time  varying  between  23 
and  27  deg.  F. 


CYLINDER-BLAST  FORGE  OF 
PORTABLE  TYPE 

A  portable  forge  with  a  blast  pro- 
duced by  a  piston  operating  in  a  cyl- 
inder has  been  patented  by  an  Eng- 


A  Portable  Forge  with  a  Blast  Produced  by  a  Piston 
Working  in  a  Cylinder 


lish  inventor,  who  claims  that  the  large 
volume  of  air  thus  compressed  in  the 
reservoir  makes  the  blast  much  more 
even  than  in  forges  operated  by  bel- 
lows only.  Within  the  body  of  the 
forge,  which  is  the  compressed-air  res- 
ervoir, is  the  compressing  cylinder  and 
piston.  When  the  pedal  is  pressed 
downward  by  the  foot  of  the  operator 
the  piston  in  the  cylinder  is  raised, 
causing  air  to  be  sucked  in  through 
flap  valves  in  the  bottom.  When  the 
pressure  on  the  pedal  is  released,  the 
spring  draws  the  piston  back  to  the 
bottom  of  the  cylinder  again,  and  con- 
tinuation of  the  operation  causes  a 
pressure  to  be  set  up  within  the  res- 
ervoir. 


AUTOMATIC  ELECTRIC  MINE 
LOCOMOTIVES 

An  electric  storage-battery  locomo- 
tive, entirely  automatic  in  operation, 
has  been  in  use  for  some  time  in  a  Ger- 
man coal  mine  and  is  said  to  have 
given  excellent  results  as  to  simplicity, 
economy  of  operation,  and  safety. 

The  most  interesting  feature  of  the 
installation  is  the  device  which  almost 
instantly  stops  the  locomotive  when 
an  obstacle  on  the  track  is  encoun- 
tered. This  device  consists  of  a  wooden 
frame  mounted  on  the  front  of  the 
locomotive  in  such  position  that  it  will 
come  in  contact  with  any  object  lying 
on  the  track.  When  the  frame  strikes 
an  obstacle,  such  as  a  man,  for  in- 
stance, the  frame  slides  backward, 
breaks  the  electric  circuit  and  causes 
the  brakes  to  be  applied,  thus  bring- 
ing the  locomotive  to  a  quick  stop. 
When  the  obstacle  is*  removed,  the 
frame  is  forced  forward  again  by  a 
spring  mechanism,  the  brakes  are  re- 
leased, the  circuit  closed,  and  the  loco- 
motive moves  on  again.  The  frame  is 
removable  and  can  be  mounted  at  the 
rear  when  the  locomotive  is  running 
in  the  opposite  direction. 

The  switching  of  the  locomotive  is 
also  automatic,  and  is  accomplished 
by  means  of  rings  attached  to  brackets 
mounted  on  the  front.  Each  switch 
lever  is  provided  with  a  crossbar  which 
will  engage  with  the  ring  carried  by  a 
certain  -bracket.  If  the  ring  is  not  on 
the  bracket,  the  particular  switch  it 
serves  is  passed  over  without  being  ac- 
tuated ;  but  if  the  ring  is  in  position, 
the  crossbar  is  engaged  and  the  switch 
thrown. 

The  locomotive  weighs  2V2  tons,  and 
travels  at  a  rate  of  about  214  miles  an 
hour. 


(EThe  greatest  depth  of  the  sea  that 
has  yet  been  measured  was  reported 
by  the  survey  ship  "Planet"  to  be  at  a 
point  40  miles  off  the  northern  coast 
of  the  Island  of  Mindanao,  one  of  the 
Philippine  group,  where  a  depth  of 
32,089  ft.  was  registered. 
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NEW    IDEA    FOR  MAKING 
CHEAP  AUTOMOBILE 

A  very  clever  innovation  in  auto- 
mobile design,  for  the  purpose  of  cre- 
ating a  type  capable  of  being  built  at 


THE    PROPOSITION  TO 
CERTIFY  OYSTERS 

All  the  oyster  fisheries  in  this  coun- 
try have  been  urged  by  Dr.  W.  T. 
Sedgwick,  of  the  Massachusetts  Insti- 
tute of  Technology,  to 
work  for  an  arrange- 
ment   by    which  all 
oysters  would  be  ''cer- 
tified,"   the  certifica- 
tion to  be  made  by  a 
board    of    health  or 
other  authority. 

According  to  this 
plan  there  would  be 
three  grades  of 
oysters,  only  oysters 
in  the  shell  being  in 
the  first  grade.  The 
second  grade  of 
oysters,  although  not 
of  the  highest  quality, 
could  be  eaten  raw  as 
well  as  cooked,  and 
the  third  grade,  al- 
though fairly  suitable 

for     food      however     Front  view  of  the  Power  Plant  of  New  Automobile,  Showing  the  Two 

Flywheels,  with  the  Friction  Disks  Pressing  against  Them 


prepared,  should  be 
marked  ''for  use  only  when  cooked." 


CThe  "Lusitania"  and  "Mauretania" 
now  have  two  captains  each,  one  being 
a  "staff  captain"  who  relieves  the  cap- 
tain-in-chief of  much  of  his  work  with- 
out further  burdening  the  first  ofiicer 
or  mate. 


exceedingly  low  cost,  is  being  tried  in 
France.  The  essential  novelty  in  this 
car  is  best  shown  in  the  top  view  of 
the  chassis,  in  which  it  is  seen  that  the 
final  drive  is  by  two  propeller  shafts 
extending  to  two  bevel-gear  pairs  on 
extensions  of  the  rear-wheel  hubs. 
The  forward  ends  of  the  propeller 


7J 


Top  View  of  New  Cheap  Automobile,  Showing  the  Separate  Propeller  Shafts  for  Each  Rear  Wheel  Which  are 
Driven  by  Friction  Disks  Pressing  against  the  Two  Flywheels 
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shafts  are  directly  driven  by  friction 
disks  that  press  against  the  smooth 
surfaces  of  the  two  flywheels,  one  on 
each  side  of  the  one-cylinder  vertical 
engine. 

All  changes  of  speed,  as  well  as  the 
reverse,  are  readily  produced  by  slid- 
ing the  friction  disks  forward  or  back- 
ward by  a  simple  controlling  device. 


ILLUMINATED  ROUTE  CARD 
FOR  MOTORCYCLES 

After  all,  it  is  at  night  that  the  route 
card  is  most  necessary  and  valuable 
to  the  motorist  and  motorcyclist,  and 


Route-Card  Illumination  on  a  Motorcycle 

the  night  use  of  such  guides  requires 
illumination.  At  the  start  of  a  recent 
motorcycle  run  from  London  to 
Edinburgh  several  interesting  fittings 
were  to  be  seen  on  some  of  the  ma- 
chines, and  among  them  was  a  route- 
card  holder  mounted  on  the  handle- 
bars, and  a  neat  little  electric  lamp  so 
mounted  as  to  illuminate  the  card.  A 
small  dry  battery  under  the  seat  sup- 
plied the  current. 


UNCONNECTED  ELECTRIC 
WIRES  GIVE  SHOCK 

A  group  of  telegraph  wires  on  the 
railway  station  of  Clichy-Levalois,  at 
the  gates  of  Paris,  gave  severe  shocks 
to  a  number  of  electricians  who 
touched  them,  although  these  wires 
were  not  yet  connected  with  any 
system. 

The  phenomenon  was  so  strange 
that  the  matter  was  reported,  and  the 
subsequent  investigation  revealed  the 


startling  fact  that  the  shocks  were  due 
to  Hertzian  waves  sent  out  from  the 
powerful  wireless  station  at  the  Eiffel 
Tower.  A  receiving  station  was  then 
established  by  way  of  a  test,  and  the 
wireless  messages  dispatched  from  the 
tower  and  other  stations  were  inter- 
cepted. This  proved  that  the  group  of 
wires,  through  pure  hazard,  filled  all 
the  conditions  of  height,  distance  and 
position  necessary  to  receive  the  Eiffel 
Tower's  communications.  This  was 
considered  particularly  interesting  be- 
cause a  wireless  tower  erected  on  the 
roof  of  a  normal  school  in  the  vicinity 
had  never  succeeded  in  intercepting 
these  messages. 


NUMBERING  OF  FARM 
HOUSES  SUGGESTED 

If  the  plan  of  the  Automobile  Club 
of  Kenosha,  Wis.,  is  worked  out  as  ex- 
pected, all  the  country  roads  in  the  vi- 
cinity will  be  named  and  blocked  off  in 
distances  of  certain  length ;  and  every 
farmhouse  or  farm  will  be  given  a 
number.  These  names,  numbers  and 
distances  will  be  made  available  by 
the  publishing  of  a  guide  map.  Auto- 
mobile and  other  vehicle  travel  in  Ke- 
nosha County  will  thus  be  greatly  fa- 
cilitated and  it  will  be  as  easy  to  find 
a  farmhouse  as  it  now  is  to  find  a  city 
residence. 


CHAMPAGNE  JUG  WITH  ICE 
CHAMBER 

Champagne  cooled 
pitcher,  instead 
of  inserting  the 
bottle  in  a  bucket 
of  ice,  is  one  of 
the  numerous  ar- 
ticles advertised 
a  s  suitable  for 
wedding  gifts  by 
a  large  London 
shop.  The  ice  is 
contained  in  a 
central  chamber, 
and  the  jug  is  of 
crystal  glass 
ornamented  with  silver  mountings. 


Fig.  1  —  Wind  Tunnel  of  the  Aerodynamic  Institute  at  Koutchino,  Russia 


EUROPEAN     AERONAUTICAL  LABORATORIES 

By  DR.  A.  F.  ZAHM 

Chaiyyyian  of  the  Aerodynamic  Committee  of  the  Aero  Chib  of  America 


There  is  in  America  a  strong  and 
general  sentiment  favoring  the  estab- 
lishment of  a  national  aeronautic  insti- 
tute commensurate  with  the  best  in 
Europe.  For  it  is  noted  that  exhibition 
and  prize  flying,  however  munificently 
rewarded,  have  but  disclosed  the  lim- 
itations of  our  aeroplanes,  not  the  sci- 
ence of  perfecting  them.  The  cut  and 
try,  the  rough  pioneer  work,  has  been 
cleverly  performed  by  our  chief  aero 
inventors,  and  is  practically  terminated. 

The  art  of  mechanical  flight  has  now 
to  be  placed  on  a  rational,  an  exact,  an 
engineering  basis,  through  investiga- 
tion of  the  correct  principles  of  design, 
and  by  rigorous  tests  of  actual  ma- 
chines and  their  accessories.  These 
ends  can  be  attained  best  in  institutions 
specifically  arranged  for  the  purpose, 
and  adequately  endowed.  We  have,  in 
fact,  either  to  resume  in  America  the 
kind  of  investigations  abandoned  by 
Dr.  Langley,  for  want  of  funds,  or  bor- 
row from  other  nations  their  exact 
science  of  aeronautical  engineering. 
The  feeble  and  fortuitous  experiments 
of  our  amateurs,  pottering  in  poor  lab- 
oratories, can  not  keep  us  abreast  of 


the  more  enterprising  countries.  We 
may  therefore  with  profit  glance  at  the 
chief  foreign  establishments  for  an  in- 
timation of  what  is  needed  at  home. 

The  institute  here  contemplated  is 
primarily  for  producing  rather  than 
teaching  aeronautical  science.  Schools 
of  aviation  are  already  training-  avi- 
ators ;  courses  of  aeronautical  engineer- 
ing, though  popular  in  Europe,  are  at 
present  not  greatly  needed  in  America. 

In  Europe  two  kinds  of  aeronautical- 
research  institutions  are  in  active  op- 
eration ;  the  one  kind  privately  en- 
dowed and  managed  in  the  interest  of 
science  and  the  art  of  construction;  the 
other  kind  supported  by  governmental 
appropriation,  and  conducted  largely 
in  the  interest  of  the  military  service, 
though  frequently  publishing  valuable 
data  which  may  be  available  to  the 
world  at  large.  We  may  devote  our 
attention  at  present  to  the  private  and 
civil  institutions,  since  their  status  and 
operation  have  been  more  fully  made 
public. 

Near  Moscow,  in  Russia,  is  the  cele- 
brated Institut  Aerodynamique  de 
Koutchino,  under  the  directorship  of 
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D.  Riabouchinski,  established  by  him 
in  1904  at  a  cost  of  100,000  roubles  and 
provided  with  an  annual  income  of 
36,000  roubles,  or  about  $18,000.  This 
laboratory  is  intimately  coordinated 
with  the  University  of  Moscow,  and 
is  devoted  to  the  greatest  variety 
of  investigations  in  pure  and  applied 
aerodynamics,  mete- 
orology and  aero- 
nautics generally. 

The  personnel  of 
the  institute  com- 
prises a  group  of 
competent  scientific 
men  and  skilled  me- 
chanics. Dr.  Ria- 
bouchinski, a  patron 
of  aeronautics  both 
wealthy  and  versed 
in  the  science,  is  the 
leading  spirit.  With 
him  is  directly  asso- 
ciated Mr.  Kousnet- 
sov,  assistant  direc- 
tor. There  is  a  busi- 
ness manager,  an  as- 
sistant manager,  a 
computer  and  a  li- 
brarian. Prof.  Jou- 
kovski,  of  the  Uni- 
versity of  Moscow, 
an  honorary  member 
of  the  above  scien- 
tific stafif,  agreed  to 
make  a  theoretical 
study  of  a  part  of  the 
experiments,  and  his 
students  were  en- 
couraged to  conduct 
researches  in  the 
laboratory  at  Kout- 
chino.  In  the  work- 
shops  are  nine 
skilled  mechanics 
and  six  laborers. 

The  institute  comprises  four  build- 
ings surrounded  by  ample  grounds  in 
the  open  country.  There  is  a  commo- 
dious dwelling  and  office  building  for 
the  technical  staff,  a  dormitory  for  the 
workmen,  a  main  laboratory  and  a 
power  house.  The  main  laboratory  is 
a  two-story  building  measuring  about 
50  by  115  ft.,  and  having  at  one  corner 


Fig. 


a  tower  G5  ft.  high ;  it  comprises  an 
ample  machine  shop  and  carpenter  shop 
well  furnished  with  hand  tools  and 
power  tools,  various  minor  rooms,  and 
a  large  two-story  experimental  room. 
This  latter  is  equipped  with  a  wind 
tunnel  (Fig.  1)  and  sundry  measuring 
apparatus  mostly  constructed  at  the 
institute.  The  power 
house  is  a  one-story 
structure  measuring 
about  35  by  60  ft.; 
it  comprises  a  boiler, 
dynamo  and  engine 
room,  an  accumu- 
lator room,  and  a 
forge  room. 

The  original  pro- 
gram of  investiga- 
tions comprised 
three  principal  sec- 
tions. The  first  sec- 
tion, devoted  to 
studies  of  air  re- 
sistance, included  de- 
terminations of  co- 
efficients of  resist- 
ance of  various 
shapes ;  determina- 
tions of  the  center  of 
pressure  on  various 
models;  determina- 
tions of  the  lift, 
tractive  force  and 
stability  of  models 
in  flight,  etc.  The 
second  section,  de- 
voted to  practical  ap- 
plications of  the  laws 
of  air  resistance,  in- 
cluded the  construc- 
tion and  test  of 
helicopters,  kites  and 
aeroplanes  of  various 
types ;  the  lifting 
of  loads,  signaling 
and  photographing  by  means  of  kites, 
etc.  The  third  section  was  to  be  de- 
voted to  the  scientific  exploration  of 
different  strata  of  the  atmosphere.  The 
program  has  been  carried  out  with 
great  skill  and  care.  The  results  are 
published  in  excellent  form,  from  time 
to  time,  in  the  elegant  bulletins  of  the 
institute. 


2 —Propeller -Testing  Apparatus  of  the 
Aerodynamic  Institute  at  Koutchino 
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In  Germany  a  well  equipped  aero- 
dynamical laboratory,  endowed  with 
an  income  of  $7,000  per  year,  has  been 
established  at  the  University  of  Got- 
tingen,  and  has  been  in  practical  opera- 
tion for  three  or  four  years.  It  is  under 
the  direction  of  Prof.  Prandtl,  who 
holds  the  chair  of  aeronautics  in  the 
university.  He  is  assisted  by  various 
private  lecturers,  and  has  as  technical 
advisers  men  prominent  in  mathemat- 
ical and  physical  science  and  engineer- 
ing. The  endowment  was  furnished 
primarily  by  private  individuals,  and 
has  been  supplemented  by  govern- 
mental appropriation. 
It  may  be  remarked 
that  the  sum  of  $7,000 
a  year  in  Germany 
has  the  purchasing 
power  of  almost  twice 
that  amount  in  Amer- 
ica. 

The  experimental 
laboratory  of  the  Got- 
tingen  establishment, 
apart  from  the  con- 
structional and  execu- 
tive departments,  is  a 
one-story  building,  in 
size  about  30  by  40  ft., 
comprising  a  wind 
tunnel  and  two  rooms, 
one  for  desk  work, 
the  other  for  instru- 
mental observations. 
The  wind  tunnel  of 
the  laboratory,  con- 
sists of  a  continuous 
closed  channel,  two 
meters  (6. 56  ft.)  square  in  cross  section 
and  as  long  as  the  building.  Through 
this  tunnel  the  air  is  forced  in  steady 
closed  circulation  by  a  screw  ventilator 
about  6.5  ft,  in  diameter,  actuated  by 
an  electric  motor  of  30  hp.  A  wind 
speed  up  to  10  meters  (32.8  ft.)  per 
second  is  thus  available  v/hen  the  mo- 
tor is  running  at  half  load. 

In  order  to  insure  perfect  uniformity 
of  flow  in  the  air  stream  all  over  its 
cross  section,  special  guide  and  equal- 
izer surfaces  were  devised.  At  each 
bend  of  the  stream  a  number  of  tur- 
bine-like blades  divert  the  air  gently 


Fig  3 — Honeycomb  Sections  of  the  Gottingen 
University  Wind  Tunnel,  Which  "iron  Out" 
the  Wind,  the  Irregular  Strips  Correcting 
Inequalities 


through  90  deg.,  thus  obviating  the 
whirlpools  which  would  otherwise  oc- 
cur. On  leaving  the  ventilator  the 
vexed  and  turbulent  stream  passes 
through  a  sheet-metal  "honeycomb" 
(Fig.  3),  comprising  400  cells,  each 
about  4  in.  square  by  20  in.  long. 
Later  it  passes  through  a  second 
''honeycomb,"  comprising  90,000  cells 
proportionately  smaller  in  section  and 
about  half  a  foot  in  length.  Thus 
ironed  out,  the  air  flows  in  a  steady 
uniform  horizontal,  rectilinear  current 
through  that  portion  of  the  tunnel 
where  models  are  to  be  inserted  to 
have  their  resistance 
investigated. 

AVith  this  equipment 
the  technical  stafif  of 
the  laboratory  has 
made  many  important 
investigations.  The 
lift  and  resistance  of 
inclined-plane  and 
arched  plates  have 
been  measured  at 
many  angles  of  inci- 
dence, and  with  vari- 
ous ratios  of  length  to 
breadth  of  surface. 
The  effect  of  rounding 
and  sharpening  the 
front  and  rear  edges  of 
such  plates  also  was 
studied.  The  vertical 
action  of  the  aeroplane 
wake  on  the  rear  hori- 
zontal rudder  was  in- 
vestigated. The  resist- 
ance of  wires,  cords 
and  ropes  likewise  has  been  measured 
at  various  wind  speeds  up  to  10  meters 
(32.8  ft.)  per  second. 

Perhaps  the  most  interesting  of  the 
early  researches  in  the  Gottingen  wind 
tunnel  pertain  to  hull  forms,  or  "bal- 
loon models,"  as  they  were  called.  \"a- 
rious  torpedo-shaped  copper  shells, 
formed  by  electrodeposition,  were  sus- 
pended by  fine  wires  in  the  uniform  air 
blast,  to  determine  their  resistance. 
Then  as  successive  holes  in  the  shell 
from  prow  to  poop  were  solitarily 
opened,  the  internal  pressure  of  the 
shell  was    measured    with  a  delicate 
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gauge.  Thus  the  external  surface  pres- 
sure at  each  hole  became  known. 
Summing  the  local  pressures  all  over 
the  model  gave  the  entire  resultant 


Fig.  4— Hulls  of  Easy  Shape  Tested  in  the  Gbttingen 
University  Wind  Tunnel 


wind  pressure,  independently  of  the  air 
friction  along  its  surface.  Subtracting 
the  resultant  wind  pressure  from  the 
whole  wind  force  on  the  model  gave 
the  resultant  wind  friction. 

Of  the  models  investigated,  and 
shown  in  Figs.  4  and  5,  the  form  of 
least  resistance,  for  moderate  wind 
speeds,  is  the  whale-shape,  No.  4.  Next 
in  order  of  efficiency  are  6,  5,  1,  3,  2, 
The  pressure  at  each  point  of  a  longi- 
tudinal line  of  model  6  is  shown  in  Fig. 
6,  where  positive  wind  pressures  are 
indicated  by  distances  above  the  axis 
of  the  figure,  negative  pressures,  or 
suctions,  by  distances  below  that  axis. 
As  both  prow  and  poop  show  positive 


Fig.  5— Other  Hulls  of  Easy  Shape,   No.  4  being  the 
Shape  of  Least  Resistance 

pressures,  the  model  is  manifestly  re- 
sisted in  front  and  boosted  behind.  The 
suction  exerts  a  propulsive  effort  be- 


fore the  major  section,  a  retarding  ef- 
fort behind.  The  most  efficient  shape, 
6,  has  at  the  higher  speeds  given  about 
1/18  the  resistance  of  its  major  circle 
exposed  squarely  to  the  wind.  In  the 
interest  of  rapid  transit,  these  re- 
searches should  be  extended  to  speeds 
exceeding  100  miles  an  hour. 

In  France,  Mr.  Basil  Zaharon  has 
given  $140,000  to  found  a  chair  of  aero- 
nautics in  the  University  of  Paris,  and 
Mr.  Deutsch  de  la  Meurthe  has  donated 
to  the  University  the  Institut  Aero- 
technique  de  Saint-Cyr,  Fig.  7,  near 
Versailles,  founded  at  a  cost  of  $100,000, 
and  endowed  by  him  with  an  income 
of  $3,000  a  year  for  maintenance.  The 
establishment  was  ready  to  begin 
active  operations  in  July,  1911.  Its 
director  is  M.  Maurain,  Doctor  of  Sci- 


Fig.  6  —  Pressure  Distribution  on 
Easy  Shape  No.  6 


ence,  and  former  professor  in  the 
faculty  of  sciences  of  Caen.  He  has  on 
his  advisory  committee  many  of  the 
most  eminent  scientific  and  aeronaut- 
ical experts  in  France  together  with 
prominent  representatives  of  the  Uni- 
versity of  Paris,  the  Aero  Club  of 
France,  and  various  civil  and  military 
departments  of  the  government. 

The  institute  comprises  nearly  20 
acres  of  clear,  dead-level  land  adjoining 
the  maneuver  ground  of  the  govern- 
ment military  school,  at  a  convenient 
railway  center  a  few  miles  from  Paris. 
Some  12  acres  are  reserved  for  build- 
ings;  the  rest  forms  a  narrow ,  strip 
4,400  ft.  long  containing  an  electric 
road  (Fig.  8)  for  transporting  models 
at  various  speeds  when  studying  their 
resistance  in  free  air. 

The  first  structure  erected  is  the 
main  building  which  measures  over  all 
some  260  ft.  long  by  nearly  200  ft.  wide. 
This  has  a  main  testing  hall  over  60  ft. 
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Fig.  7 — General  View  of  the  Aerotechnical  Institute  at  Saint-Cyr,  France,  Founded  by  Deutsch  de  la  Meurthe 


wide,  running  nearly  the  full  length  of 
the  building,  and  having  grouped  about 
it  the  store  rooms,  workshops,  power 
plant,  chemical  and  physical  laborato- 
ries, etc.  Two  large  square  towers  on 
the  front  corners  of  the  structure, 
three  stories  high,  serve  as  headquar- 
ters for  the  administrative  and  tech- 
nical staff,  together  with  the  library, 
drafting  room,  museum,  etc. 

Among  other  buildings  in  the  orig- 
inal plan  are  dwellings  for  the  persons 
in  charge,  and  a  large  roundhouse  one 
story  high.  The  roundhouse,  which 
measures  nearly  120  ft.  in  diameter, 
was  designed  to  shelter  a  whirling 
table,  the  extremity  of  whose  whirling 
arm  was  to  describe  a  circle  some  300 
ft.  in  circumference  and  carry  various 
models  subject  to  aerodynamic  study. 
This  can  be  used 
in  any  weather, 
while  the  electric 
road  can  be  used 
only  at  special 
times,  and  most- 
ly during  fair  and 
extremely  calm 
weather. 

The  character 
and  scope  of  the 
work  of  the  Aero- 
technical Institute 
are  all  that  can  be 
desired.  Both 
governmental  and 
commercial,  both 
private  and  insti- 
tutional investi- 


gations and  tests  are  conducted.  The 
results  are  made  public  or  kept  confi- 
dential as  desired  by  the  persons  imme- 
diately concerned.  Apparently,  there- 
fore, it  meets  all  the  needs  of  thorough 
science  and  practical  industry. 

Prior  to  Deutsch  de  la  Meurthe's  mu- 
nificent endowment,  another  wealthy 
and  liberal  patron  of  science  in  France, 
G.  Eiffel,  the  famous  builder  of  the 
Eiffel  Tower,  won  renown  for  his 
country  and  himself  by  elaborate  re- 
searches in  aerodynamics  made  at  his 
own  expense,  and  with  the  aid  of  two 
capable  engineers  associated  with  him. 
He  first  determined  the  resistance  of 
bodies  falling  from  the  tower  through 
still  air;  then  he  studied  the  behavior 
of  models  held  in  moving  air  in  a  wind 
tunnel  of  his  design.  From  the  ex- 
perience so  ac- 
quired, he,  in  1912, 
built  an  entirely 
new  aerodynami- 
c  a  1  laboratory 
containing  two 
wind  tunnels,  a 
large  and  a  small 
one,  in  which  to 
prosecute  with 
better  advantage 
his  splendid 


in- 


Fig.  8 — Electric  Car  for  Air-Resistance  Measurements, 
Aerotechnical  Institute  at  Saint-Cyr 


This  maturer 
type  of  the  Eiffel 
wind  tunnel  is 
shown  in  Fig.  9. 
A  screw  suction 
fan,  driven  by  an 
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electric  motor,  causes  air  to  flow  an  interesting  evolution  from  the  ex- 
through  the  long  tube,  as  shown  by  perience  of  Eiffel  and  his  predecessors 
the  arrows,  and  to  return  on  its  out-    in  aerodynamic  research. 


Fig  9 — Longitudinal  Section  of  Eiffel's  Wind  Tunnel,  the  Course  of  the  Wind  being  Shown  by  Arrows;  the 
Little  Black  Figure  in  the  Center  Chamber  being  the  Model  Which  is  to  be  Tested 


side  in  symmetrical  flow  through  the 
room  containing  the  tube.  The  cur- 
rent enters  the  tunnel  by  a  large 
conical  mouth  containing  a  ''honey- 
comb" partition  at  its  smallest  sec- 
tion, passes,  in  smooth  and  uniform 
stream,  through  the  honeycomb  into 
an  experimental  chamber,  thence  into 
.the  exhaust  cone  as  seen  in  the  illus- 
tration. Thus,  for  reasons  that  are 
obvious,  a  continuous  closed  circula- 
tion is  maintained  at  a  minimum  cost 
of  motive  power.  The  models  to  be 
studied  are  placed  in  the  wind  stream 
where  it  emerges  from  the  honeycomb. 
Their  lift,  their  resistance  and  their 
center  of  pressure  are  determined  by 


Fig  10 — Pressure  Distribution  on  a  Wing  Shape  at 
Incidence,  as  Found  by  Eiffel  by  Means  of  Wind 

a  Special  balance  which  supports  them 
during  an  experiment.  The  pressure 
at  every  point  of  their  surface  is  meas- 
ured as  explained  in  describing  the 
Gottingen  laboratory.    This  tunnel  is 


With  an  equipment  similar  to  this, 
Eififel  and  his  engineers  made  many 
important  investigations,  particularly 
on  plane  and  arched  plates  set  at  va- 
rious angles  to  the  current.   Figure  10, 
for  example,  shows  the  distribution  of 
pressure  found  on  a  wing  shape  at  the 
angles  of  incidence  shown.  The  lines 
projecting  downward  from  the  under 
surface  indicate  the  intensity  of  the 
wind  pressure  at  those  points,  while 
the  lines  projecting  above  the  upper 
surface  indicate  the  intensity  of  suc- 
tion.   The  pressure  or  suction  at  any 
point  was   found  by  perforating  the 
surface  there,  and  connecting  the  in- 
terior of  the  perforation  with  a  delicate 
manometer.    The  nega- 
tive     figures  indicate 
suction  intensities.  By 
summing      the  point 
pressures  so  found,  the 
resultant  pressure  could 
be   determined  in  both 
magnitude  and  position. 
The  particular  diagrams 
here  given  show  that  the 
lift  of  such  a  wing  is  due 
much   more   to  suction 
above  than  to  pressure 
beneath      its  surface. 
Similar  diagrams  were  obtained  for  a 
great  variety  of  wing  forms,  and  hap- 
pily enough  it  was  found  that  from 
the  study  of  such  models  in  the  lab- 
oratory the  behavior  of  full-size  aero- 


Various  Angles  of 
Tunnel  Studies 
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planes  can  be  accurately  predicted. 
Well  equipped  aerodynamical  labo- 
ratories similar  to  those  heretofore 
described,  but  in  governmental  service, 
have  been  in  operation  frr  some  years 
in  Italy  and  England,  the  former 
as  a  part  of  the  military  establish- 
ment, the  latter  as  a  part  of  the 
British  National  Physical  Laboratory. 
Space  will  not  permit  an  account 
of  them  in  this  article.  But  enough 
has  been  said  to  indicate  the  lib- 
eral and  serious  nature  of  the  aero- 
nautical laboratories  of  Europe.  Amer- 
ica is  the  only  first-class  nation  without 


an  aeronautical  institute.  It  is  to  be 
hoped  that  when  the  American  Aero- 
nautical Institute  is  finally  established, 
its  endowment  will  be  commensurate 
with  the  wealth  and  population  of  our 
country,  and  that  its  contributions  to 
aeronautical  science  will  rank  with  the 
splendid  achievements  of  our  pioneers 
in  the  practical  development  of  avia- 
tion. The  founding  of  such  an  insti- 
tute, or  one  laboratory  thereof,  should 
appeal  to  any  lover  of  mechanical  sci- 
ence who  would  establish  a  monument 
of  great  permanent  value  to  his  coun- 
try, and  worthy  to  perpetuate  his  name. 


ICE  FLOES  AS  REFUGE  FOR 
"TITANIC'S"  PASSENGERS 

It  seems  incredible,  according  to  the 
Hon.  P.  T.  McGrath,  a  member  of  the 
legislative  council  of  Newfoundland, 
that  in  all  the  multitude  of  people  on 
the  "Titanic"  no  one 
thought  of  the  ice  floes 
as  a  means  of  saving  all 
on  board.  There  is 
widespread  regret 
among  the  hardy  fisher- 
folk  of  Newfoundland 
that  this,  to  them, 
obviously  simple  and 
effective  method  of  sav- 
ing all  on  board  was 
not  utilized.  Their  idea 
is  that  the  ice  floes 
could  have  been  used  as 
gigantic  rafts,  the  boats 


CANVAS  HOUSING  ON 
STREET  SWEEPER 

The  street  sweeper  used  in  Klamath 
Falls,  Ore.,  is  provided  with  a  rather 
unusual  housing  to  prevent  the  dust 
from  flying.    Built  around  the  rear  por- 


being  used  to  convey 


passengers  and  crew  to 
them,   to   remain   until   rescue  ships 
arrived. 

The  idea  is  one,  says  P.  T.  Mc- 
Grath, that  would  have  immediately 
commended  itself  to  a  Newfoundlander, 
and  it  is  one  that  has  already  won  his- 
torical recognition.  He  here  refers  to 
the  famous  ice-floe  journey  of  the  sur- 
vivors of  the  Arctic  steamer  ''Polaris," 
who,  in  April,  1873,  were  picked  up 
from  an  ice  floe  on  the  Grand  Banks 
after  drifting  six  months  and  covering 
1,000  miles. 


The  Canvas  Housing  on  the  Rear  of  the  Street  Sweeper   Keeps  the 
Dust  from  Flying 


tion  of  the  machine,  wheels  and  all,  is 
a  light  framework  covered  with  heavy 
canvas.  The  canvas  drops  close  to  the 
surface  of  the  road,  and  effectively 
confines  the  dust,  even  when  the  ma- 
chine is  used  on  absolutely  dry  streets. 


(IIncul:)ators  are  used  in  South  Africa 
not  only  in  raising  ostriches,  but  for 
hatching  alligators,  the  latter  being 
bred  in  large  numbers  to  supply  the 
demand  for  alligator  hides. 
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COMBINATION  LOCK  FOR 
UMBRELLAS 

An  umbrella  made  thief-proof  by  be- 
ing- locked  in  such  manner  that  it  can- 
not be  opened  has  been  invented  by  a 
coat-room  attendant  of  a  London  cafe. 
That  it  will  really  keep  an  umbrella 
from  being  ''borrowed,"  however,  is  to 
be  questioned,  for,  as  is  shown  in  the 
series  of  illustrations,  it  is  very  likely 
to  be  taken  and  then,  when  the  bor- 
rower finds  he  cannot  open  it,  dropped 
disgustedly  in  the  street,  which  does 
not  preserve  it  for  the  owner. 

The   locking   device   consists   of  a 
metal  collar,  one 
end  of  which  may 

1  1-  J      J  fines  the  Rib  Tips 

be     slipped     d  O  W  n   of    an  Umbrella, 

over  the  rib  tips, 
and  is  s  ec  u  r  e  1  y 
locked  to  them  by 
revolving  the  three 
metal  rings.  These 
rings  bear  the  let- 
ters and  numerals 
of  the  secret  com- 
bination. 


A  Combination 
Lock  Which  Con- 


USING  THE 
OLD  AUTO 
PIECEMEAL 

How  to  put  to 
practical  use  the 
parts  of  an  old  au- 
tomobile has  been 
ingeniously  worked 
out  by  an  Oregon 
man  on  his  country 
place,  according  to 
a  description  given 


■  ^ 


in  Motor  World  by  a  visitor  who  was 
astonished  at  some  of  the  results.  In 
the  living  room  a  ''lazy  seat"  of  pecu- 
liar shape  but  obvious  comfort  turned 
out  to  be  the  tonneau  of  the  old  car. 
The  leather  of  the  seat  was  almost  as 
good  as  new,  the  upholstering  deep, 
and  the  settee  was  very  roomy  and  in- 
viting. 

In  his  incubator  house  was  a  hot- 
water  radiator  which  supplied  the  nec- 
essary heat  in  winter  so  that  the  heat- 
ing within  the  incubators  should  not 
be  too  difficult,  and  this  radiator  was 
another  part  of  the  old  car,  the  engine 
radiator  connected  up  by  pipes  with  the 
hot-water  system  of 
the  house  kitchen. 

The  old  f  o  u  r- 
C3dinder  motor  was 
set  up  in  the  base- 
ment  and  con- 
nected  with  a  little 
dynamo,  develop- 
ing enough  power 
to  light  the  whole 
house.  In  order  to 
obviate  the  neces- 
sity of  running  the 
motor  and  dynamo 
continuously,  the 
owner  had  in- 
stalled four  accum- 
ulators or  storage 
batteries  which 
furnished  the  light- 
ing current  direct, 
and  only  needed 
ng"'its "being  occasioual  charg- 

Opened    with-    •         i       .  i  j 

out  Knowledge  mg  by  the  dynamo 
^    fation^  — economical  ar- 

rangement. 


Thus  Prevent- 
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EXHAUSTIVE  UTILIZATION   OF  SPRINGS 


Water  farming  is  the  name  that 
may  properly  be  applied  to  the  opera- 
tions of  an  enterprising  man  in  North 
Providence,  Rhode  Island,  for  he 
utilizes  the  water  of  two  springs  to 
supply  a  bottled-spring-water  trade, 
to  keep  a  swamp  where  he  grows 
watercress  for  the  market  properly 
saturated,  and  to  furnish 
a  steady  flow  of  pure 
water  to  a  trout  hatchery.  ; 
Further  along  the  little 
stream  the  overflow  is 
dammed  and  supplies 
power  for  a  laundry,  be-, 
sides  which  the  mill  pond 
gives  a  crop  of  fine  ice 
every  winter.  All  the 
branches  of  his  farm  are 
showing  profits. 


CHARGING  BATTER 
lES  BY  MEANS 
OF  LIGHT 

The  possibility  of 
some  day  being  able 
to  charge  electric  stor- 
age batteries  by  ex- 
posing them  to  the 
sun,  or,  in  other 
words,  to  economic- 
ally   transform  the 


Trout  Hatchery   on    Water    Farm,  Using  Overflow 
from  the  Springs 

light  energy  of  the  sun's  radiations  into 
electric  energy,  is  being  advanced  by 
a  German  scientist  who  has  succeeded 


Reservoir  on  Water  Farm 
from  Which  Ice  Crop  is 
Obtained 


in  charging  his  ex- 
perimental batteries 
by  means  of  ultra- 
violet rays. 

The  charging  of  an 
electric  battery  con- 
sists in  producing 
through  electrolysis 
a  chemical  reaction 
in  it,  which  is  the  reverse 
of  that  which  takes  place 
when  the  battery  is  dis- 
charging or  producing  an 
electric  current.  Inas- 
much as  light,  or  rather 
the  ultraviolet  rays,  is 
capable  of  inciting  chem- 
ical reactions,  it  would 
seem,  according  to  the 
French  scientific  maga- 
zine Cosmos,  that  a  stor- 
age battery  could  be  con- 
structed which,  after  ex- 
haustion, could  be  re- 
charged by  the  influence 
of  light. 

In  the  experimental  bat- 
tery recently  made  by  the  German 
scientist,  all  that  is  necessary  for 
charging  is  to  submit  the  two  chem- 
icals in  which  its  two  platinum  elec- 
trodes are  immersed,  to  the  action  of 
ultraviolet  rays  from  a  mercury-vapor 
lamp. 

So  far  the  battery  is  only  a  labora- 


Dam  Which 
Makes  Avail- 
able Power 
for  Operating 
Laundry 
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tor}^  curiosity  without  any  pretense  to 
immediate  industrial  use.  The  cell  has 
the  usual  form  of  a  glass  jar,  and  it 
would  require  thousands  of  them  to 
produce  a  power  of  one  watt,  and  mil- 
lions to  produce  one  horsepower. 


The  German  scientist  has  also  ex- 
perimented with  solar  light,  but  this, 
with  the  present  apparatus,  gives  four 
or  five  times  less  than  the  power  ob- 
tained by  means  of  the  ultraviolet  rays 
from  the  mercury-vapor  lamp. 


AMMUNITION    TRAYS    FOR    QUEEN'S  PATHWAY 


History  returned  to  the  business  of 
repeating  itself  in  order  to  make  the 
recent  visit  of  Queen  Wilhelmina  of 
Holland  to  Paris  memorable,  and  the 
annals  of  the  day  written  into  future 
histories  may  place  the  Dutch  Queen 
in  the  same  category  as  Queen  Eliza- 
beth, giving  the  place  occupied  on  a 
certain  memorable  occasion  in  the  lat- 
ter's  life  by  Sir  Walter  Raleigh  to  the 
soldiers  of  a  French  artillery  regiment. 
The  Queen  of  Holland  accompanied 
the  President  of  France  on  an  inspec- 
tion of  troops  in  the  field  and  during 
the  inspection  a  heavy  rain  fell,  turn- 
ing portions  of  the  field  into  a  morass. 
In  order  that  the  fair  royal  visitor 
should  not  get  her  feet  wet  the  French 
artillerymen  robbed  their  guns  of  am- 


munition trays  with  which  they  made 
a  walk  for  her  majesty  all  the  way 
across  the  field.  As  there  were  only  a 
few  trays  it  was  necessary  for  the 
soldiers  to  constantly  pick  up  those 
that  had  been  passed  over  and  lay  them 
in  front  of  the  queen  as  she  progressed 
in  her  walk.  The  wooden  pins  on  the 
trays  to  hold  cartridge  shells  in  place 
sank  into  the  soft  mud  and  held  the 
improvised  walk  firmly  in  place. 


(T'Tt's  raining  kilowatt  hours,"  is  an 
expression  that  is  being  used  in  Nor- 
way during  heavy  rains,  referring  to 
the  fact  that  every  inch  of  rainfall  helps 
to  keep  filled  the  reservoirs  which  feed 
the  great  electric-power  plants  there. 


Cmu  tesy  Illus.  London  News 

Soldiers  of  France  Save  the  Shoes  of  Holland's  Queen  by  Making  a  Pathway  for  Her  across  a  Muddy  Field 
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Rising  from  the  Roof  of  a  Building 


AEROPLANE  RISES  FROM  ROOF 
OF  BUILDING 

That  the  provision  of  roof  landing 
places  on  some  of  the  latest  hotels  now 
erected  or  about  to  be  erected  may 
some  day  be  of  real  practical  use,  in- 
stead of  being  just  a  good  feature  for 
advertising  purposes,  as  at  present,  is 
attested  to  by  the  accompanying  illus- 
tration. It  shows  Silas  Christofferson, 
a  young  Portland,  Ore.,  airman,  rising 
into  the  air  from  the  roof  of  a  Portland 
building.  A  track  was  laid  on  the  roof 
and  the  machine  ran  along  this  until 
about  25  ft.  from  the  edge,  then  rose 
into  the  air,  and  started  for  Vancouver, 
Washington.  Faulty  air  currents 
which  airmen  expect  close  to  buildings 
did  not  give  him  much  trouble. 


RUSSIAN  DANCING 
GROTESQUES 

Apparently  even  the  Russian  danc- 
ers whose  wonderful  art  has  held  su- 
preme sway  in  European  capitals,  and 
particularly  London,  for  the  past  year 
or  two,  must  present  novelties  along 
with  more  serious  work  to  hold  the  in- 
terest of  the  general  public.  At  least  it 
would  seem  so,  for  in  one  of  the  ballets 
presented  at  Covent  Garden,  London's 


premier  opera  house,  this  summer,  the 
three  dancing  grotesques  shown  in  the 
illustration  made  their  appearance. 

These,  however,  were  only  an  insig- 
nificant part  of  the  ballet,  the  greater 
part  of  which  displayed  the  art  of 


The  Dancing  Monsters  of  a  Ballet  Presented  in 
England  by  the  Russian  Dancers 

^vhich  Pavlova  and  Nordkin  are  still, 
although  not  now  dancing  together, 
the  most  famous  exponents. 


BRIDGE  OF  MODERN   LrNER,   SHOWING  POSITION 


The  Typical  Crow's  Nest.  1,  Bell,  rung  every  half 
hour;  2,  Box  for  binoculars;  3,  Telephone  to  bridge; 
4,  Speaking  tubes;  5,  Distance  to  bridge,  125  ft. 


The  interest  evinced  by  the  general  public  in 
steamship  construction,  routine,  and  navigation 
since  the  "Titanic"  disaster  has  naturally  been 
greater  and  more  widespread  than  ever  before.  In 
the  accompanying  illustration,  reproduced  by 
courtesy  of  the  Sphere,  London,  is  shown  in 
detail  the  positions  of  the  officers  and  men  of  the 
watch,  and  the  location  of  the  navigating  apparatus 
on  a  modern  transatlantic  liner.  It  shows,  in  fact, 
the  arrangement  of  the  bridge  of  the  "  Olympic," 
the  sister  ship  of  the  "Titanic."  1,  Fourth 
officer  (on  duty)  ;  2,  Port  engine  and  docking 
telegraphs;  3,  Relief  quartermaster;  4,  Telegraph 
for  watertight  doors^  etc.;  5,  Sliding  door;  6, 
Crow's  nest  on  forward  mast,  with  two  men 
always  on  duty;  7,  Bulkhead  telltale,  which 
indicates  condition  of  bulkheads;  8,  Submarine 
signaling  receivers;  9,  Engine  room  and  crow's 
nest  telephone  ;  10,  Logbooks;  1 1 ,  Magnetic  clock 
case;  12,  Drawers  for  charts;  13,  Bridge  switch- 
board; 14,  Chief  officer's  cabin;  15,  Telltale 
points;  16,  Hydraulic  ram  for  governing  steering 
engine;  17,  Binnacle;  18,  Wheel;  19,  Clock; 
20,  Officers'  quarters;  21,  Pointer;  22,  Fire-alarm 
bell,  ringing  throughout  the  ship;  23,  Quarter- 
master at  helm ;  24,  Shutters  pulled  down  at 
night;  25,  Chart  spread  on  plate  glass;  26, 
Captain's  cabin;  27,  Ordinary  seaman  on  bridge; 
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28,  Work  table;  29,  Megaphone;  30,  Poop  telephone;  31,  Signal  locker;  32,  Compass  table;  33, 
Chronometers;  34,  Barometer;  35,  Thermometer;  36,  Ventilator;  37,  Starboard  docking  telegraph; 
38,  Starboard  engine-room  telegraph;  39,  Chief  officer  of  the  watch;  40,  Starboard  lamp  box. 


IRON -WELDING  PROCESS   USED   BY  ROMANS 


Methods  employed  1)y  Romans,  dur- 
ing their  occupation  of  England,  •  in 
welding  iron  have  come  to  light 
through  recent  investigations  by  Brit- 
ish scientists  following  the  discovery 
of  one  of  the  largest  masses  of  Roman 
wrought  iron  ever  found  in  England. 
This  was  unearthed  at  the  site  of  an 
ancient  Roman  town  west  of  the  vil- 
lage of  Corbridge,  on  the  Tyne.  The 
block  of  iron  was  3  ft.  4  in.  long  by  7 
in.  square  at  one  end,  which  was  rough 
and  rather  spongy,  tapering  down  to 
about  4^/4  in.  square  at  the  other  end, 


which  was  well  rounded.  It  appeared 
that  the  block  was  made  by  welding 
together  comparatively  small  lumps  of 
iron  produced  by  a  direct  reduction 
process  in  small  charcoal  fires.  The 
block  was  sawed  through  its  entire 
length  and  the  cut  faces  planed,  poU 
ished,  photographed  and  afterward 
etched  with  a  solution  of  nitric  acid 
and  water  and   again  photographed. 

After  the  faces  had  been  strongly 
etched,  it  was  easy  to  trace  the  lines  of 
welding,  not.  because  of  the  imperfec- 
tion of  the  welding,  which  was  gener- 


413 


414 


POPULAR  MECHANICS 


ally  very  good,  but  on  account  of  the 
slight  physical  difference  in  character 
of  the  metal  on  the  sides  of  the  junc- 
tions. From  these  sections  it  was  per- 
fectly clear  how  the  pieces  were  joined 
together.  In*general  terms,  slabs  ap- 
proximately lenticular  in  section  were 
employed.  After  the  smaller  end  was 
made,  the  piece  at  this  stage  probably 
had  a  similar  appearance  and  shape  to 
the  upper  end  of  the  block  in  the  con- 
dition in  which  it  was  found  in  the 
furnace  with  projecting  taper  pieces. 
After  forming  the   foundation  piece, 


two  slabs  must  have  been  inserted  and 
the  mass  then  heated  to  welding  tem- 
perature, after  which  it  was  removed 
and  welded  by  hammering,  but  by 
what  kind  of  implements  there  is  no 
evidence.  Step  by  step  this  process 
was  repeated  until  the  block  of  the  size 
and  dimensions  as  described  was  ob- 
tained, plus,  of  course,  the  portion 
which  had  been  removed  by  subse- 
quent rusting.  It  seems  probable  that 
the  block  was  in  course  of  further  de- 
velopment at  the  time  it  was  left  in  the 
furnace. 


MILITARY  AEROPLANE  WITH 
FOLDING  WINGS 

The  difficulty  of  hauling  aeroplanes 
along  a  road  and  over  fields  is  a  prob- 


A  French  Military  Aeroplane  Whose  Wings  can  be 
Machine  is  being  Hauled  over  Roads  or 

lem  considered  of  no  small  importance 
in  French  army  circles,  and  one  way 
developed  to  do  away  with  much  of 
the  difficulty  is  here  shown.  The  ma- 
chine is  a  Moineau  biplane,  whose 
planes  may  be  readily  folded  for  road 
haulage  without  detracting  from  the 
strength  and  stability  of  the  machine 
when  in  flight. 


JAY  WALKING"  STOPPED  IN 
KANSAS  CITY 

The  city  pedestrian  who  cares  not 
for  traffic  regulations  at  street  corners, 
but  strays  all  over  the 
street,  crossing  in  the 
middle  of  the  block,  or 
attempting  to  save  time 
by  choosing  a  diagonal 
route  across  a  street  in- 
tersection instead  of  ad- 
hering to  the  regular 
crossing,  is  designated 
as  a  ''jay  walker,"  in 
Kansas  City. 

Kansas  City  recently 
adopted  a  new  ordi- 
nance for  the  control 
of  foot  traffic  as  well  as 
vehicles,  and  ''jay  walk- 
ing'' is  to  be  prevented 
jay  driving." 


Folded  When  the 
Fields 


as  rigidly  as 


CA  school  to  teach  women  to  be  car- 
penters and  bricklayers  is  to  be  started 
at  Winfield,  Long  Island,  this  fall  and 
it  is  reported  that  40  women  have  al- 
ready enrolled  as  students. 


HORSELESS  CITY  PLANNED 
IN  INDIANA 

Horses  will  be  barred  from  the  new 
town  of  Speedway,  laid  out  in  the  en- 
virons of  Indianapolis.  By-  autumn,  it 
is  said,  the  new  city  will  be  well  under 
way  and  it  is.  expected  that  the  place 
will  become  an  important  industrial 
center,  devoted  exclusively  to  interests 
allied  with  the  motor-car  trade. 

It  is  admitted  that  the  humble 
equine  is  aiding  in  building  the  new 
town,  but  after  it  is  completed,  neither 


POPULAR  MECHANICS 


415 


he  nor  any  of  his  four-footed  fellows 
will  be  permitted  to  enter  the  city 
sacred  to  motor-driven  vehicles. 
Leases  will  stipulate  that  horses  must 
not  be  used  for  any  purpose ;  and  the 
butcher,  baker  and  grocer  will  neces- 
sarily have  to  resort  to  the  motor  truck 
for  delivery  purposes.  The  lire  de- 
partment will  be  wholly  equipped 
with  motor-driven  apparatus,  and  the 
patrol  w^agons  wnll  race  down  the 
streets  without  clatter  of  iron-shod 
hoofs. 

The  government  of  Speedway  will 
be  intrusted  to  men  identified  with  the 
motor  trade,  and  the  streets  will  bear 
names  illustrious  in  the  motor  world. 

The  principal  part  of  the  new  city 
will  be  directly  south  of  the  Indian- 
apolis motor  speedway,  while  part  of 
the  town  will  be  west  of  the  famous 
track.  No  factories  will  be  admitted  in 
Speedway  unless  they  are  in  some 
manner  identified  with  the  motor-car 
trade. 

Another  feature  of  the  horseless 
town  is  that  it  will  be  constructed 
throughout  of  concrete,  rendering  it 
fireproof.  It  is  predicted  the  motor 
fire  department  will  have  little  to  do. 


A  SPEAR  SHARPENER  OF  THE 
ROMANS 


Among  the  recent  discoveries  at 
A\^allsend,  Eng.,  at  the  end  of  the  great 


Courtesy  Illustrated  London  News 


A  Stone  Found  in  England  and  Probably  Used  by  the 
Romans  for  Sharpening  Spearheads 

Roman  wall  which  stretched  across 
Britain,  is  a  stone  which  is  believed  to 
have  been  used  by  the  Romans  to 
sharpen  their  spears.  The  hollow  in 
the  middle  probably  contained  water 
in  which  the  spearheads  were  dipped 
'  before  being  sharpened  by  being 
rubbed  on  the  sides  of  the  two  other 
cavities. 


HANSOM   CAB  TAKES  PLACE   IN  MUSEUM 


The  Hansom  Cab  is  so  Nearly  Extinct  in  London  that 
One  of  Them  has  been  Placed  as  an  Exhibit  in  the 
London  Museum 


That  the  hansom  cab,  whose  real 
home  was  London,  should  have  be- 
come so  rare  in  that  city  that  one  has 
actually  been  installed  in  the  London 
Museum  as  a  curiosity,  may  seem 
startling  even  to  some  Londoners  at 
home,  to  say  nothing  of  the  English- 
men who  have  been  away  from  home 
even  no  longer  than  four  or  five  years 
and  still  keep  vividly  in  mind  London 
as  they  last  saw  it. 

Although  "  'ansom,  sir?'',  is  still 
heard  once  in  a  while  in  London,  this 
type  of  vehicle  is  almost  extinct,  and 
its  complete  disappearance  is  expected 
in  the  near  future. 


CThe  trackless  trolley  system  has 
been  adopted,  after  thorough  tests,  for 
the  haulage  of  freight  in  Alton  a,  Ger- 
many. 
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THE  INFINITELY  GREAT  AND  THE  INFINITELY  SMALL 

By  FOREST  RAY  MOULTON 


THE  discoveries  of  modern  science 
have  astonished  men  both  by  re- 
vealing how  enormously  large  the  uni- 
verse is,  and  also  by  showing  how  in- 
finitely small  the  minutest  particles  of 
matter  are. 

The  earth  is  very  big  and,  until  two 
or  three  centuries  ago,  was  supposed 
to  be  the  largest  thing  in  the  universe. 
But  the  sun  is  a  million  times  as  large 
as  the  earth ;  the  whole  solar  system  is 
800  million  times  as  big  as  the  sun ; 
the  Orion  Nebula  is  16,000  million 
times  as  big  as  the  solar  system ;  and 
that  part  of  the  universe  which  is  now 
within  the  range  of  astronomers'  tele- 
scopes is  100  million  times  as  big'  as 
the  Orion  Nebula. 

While  the  earth  is  infinitesimal  when 
compared  to  the  universe  beyond,  it  is 
yet  of  enormous  dimensions,  for  there 
are  in  it  2,000  million  cubic  miles  of 
matter.  The  average  weight  of  a  cubic 
mile  of  the  earth  is  23,000  million  tons. 
In  each  ton  there  are  on  the  average 
10,000  cubic  inches.  The  smallest  ob- 
ject visible  through  a  powerful  micro- 
scope has  a  diameter  of  about  one  ten- 
thousandth  of  an  inch.  There  are  one 
trillion  of  these  units  in  a  cubic  inch. 
The  material  of  which  the  earth  is  com- 
posed is  made  up  of  small  units  of 
many  kinds  of  matter  called  molecules. 
The  investigations  of  Lord  Kelvin  have 
shown  that  it  would  take  50,000  mole- 
cules placed  in  a  row  to  make  a  line 
one  ten-thousandth  of  an  inch  long. 
Therefore,  in  one  microscopical  unit  of 
material,  there  are  125,000  billion 
m.olecules.  The  molecules  are  made  up 
of  from  two  to  a  hundred  smaller 
masses  which  the  chemists  call  atoms. 
Probably  an  atom^is  not  over  one  thou- 
sandth the  size  of  a  molecule.  Recent 
discoveries  respecting  radium  have 
proved  that  the  atoms  themselves  are 
made  up  of  very  many  smaller  parti- 
cles called  electrons,  or  corpuscles.  In 
an  atom  there  are  from  1,000  to  200,000 
of  these  electrons,  and  on  the  average 
the  volume  of  each  electron  is  prob- 


ably not  greater  than  one  one-hundred- 
thousandth  of  that  of  an  atom.  From 
this  it  is  apparent  that  the  infinitely 
small  is  as  astonishing  as  the  infinitely 
large. 

A  little  reflection  on  the  very  large 
and  the  very  small  leads  to  some  most 
astonishing  conclusions.  It  is  found 
that  things  are  not  great  or  small  in 
the  absolute,  but  only  relatively  to  our- 
selves and  the  things  with  which  we 
are  most  familiar.  To  illustrate  .this, 
suppose  that  on  some  night  every  per- 
son in  the  world  should  become  un- 
conscious and  that:,  by  some  miracle, 
everything  in  the  world  and  beyond  it 
should  become  just  one-half  as  great 
in  length  and  breadth  and  thickness  as 
it  is  now.  The  question  is  whether  a 
person  would  detect  any  difference 
when  he  awoke  in  the  morning.  He 
would  find  his  clothes  only  half  as  large 
in  each  direction,  but  they  would  fit 
him  just  the  same  because  he  would  be 
only  half  as  large  in  each  direction. 
His  chair  would  be  only  half  as  high, 
but  it  would  seem  just  as  high  to  him 
because  he  would  be  only  half  as  tall. 
When  he  left  the  house  to  go  to  the 
car,  the  distance  would  be  only  half  as 
far,  but  it  would  seem  just  as  far  be- 
cause his  steps  would  be  only  half  as 
long.  In  fact,  everything  would  seem 
just  the  same  to  him,  and  it  can  be  ab- 
solutely proved  that  there  would  be 
no  way  whatever  for  anyone  to  find 
out  that  there  had  been  a  change.  This 
is^  of  course,  under  the  hypothesis  that 
only  the  lengths,  breadths,  and  thick- 
nesses are  divided  by  two,  while  every- 
thing else  remains  unaltered. 

Now,  it  is  clear  that  there  is  no  rea^ 
son  why  it  should  be  supposed  that 
everything  is  divided  by  exactly  two. 
The  results  would  be  the  same  if  it 
were  supposed  that,  instead  of  being 
divided  by  two,  everything  were  in- 
creased by  the  factor  two,  or  even  to 
such  an  extent  that  a  man  would  be  as 
big  as  the  earth  is  now.  Other  men 
and  things  would  be  increased  in  the 
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same  proportion  and  he  would  seem  to 
himself  no  larger  than  he  does  at  pres- 
ent. Or,  if  everything  were  diminished 
so  that  a  man  became  the  size  of  a  mi- 
crobe, he  would  notice  no  change  and 
would  feel  just  as  big  and  important 
as  he  does  now. 

It  is  not  in  space  alone  that  matters 
are  purely  relative.  In  time  the  situa- 
tion is  exactly  the  same.  If  the  earth 
and  celestial  bodies  moved  twice  as 
fast,  if  clocks  ran  twice  as  fast,  and  if 
our  thoughts  came  twice  .  as  fast, 
we  should  not  be  able  to  detect 
any  change.  If,  indeed,  everything 
should  run  so  fast  that  the  experience 
of  a  life  time  would  be  concentrated 
into  what  is  now  one  second,  a  man 
would  seem  to  himself  to  live  just  as 
long*  as  he  does  under  present  condi- 
tions. A\'hen  misfortunes  or  troubles 
overtook  him,  the  hours  would  seem  to 
drag  along  as  slowly  as  they  do  now. 


Or,  on  the  other  hand,  if  things  should 
go  more  slowly,  time  would  seem  to 
pass  as  fast  as  it  does  at  present. 

It  can  be  gathered  from  these  illus- 
trations that  what  is  great  or  small,  or 
long  or  short,  is  purely  so  relatively  to 
our  experiences.  It  follows  that  time, 
for  example,  in  its  most  fundamental 
sense  is  not  measured  for  a  thinking 
being  by  clocks  and  watches  or  a  cir- 
cling world,  but  by  the  number  and 
variety  of  thoughts  that  flash  in  his 
consciousness.  Hence  there  can  be  no 
doubt  that  a  life  in  its  true  measure  is 
long  or  short  according  to  its  intellec- 
tual experiences. 


CThe  horse  butchers  of  France  have 
recently  held  a  meeting  for  the  pur- 
pose of  requesting  the  government  to 
enforce  a  tariff  on  imported  horse 
meat  in  order  to  protect  the  native 
butchers. 


ENGLAND'S    NEW    FLOATING  DRYDOCK 


In  the  accompanying  illustration  is  shown  the  almost  completed  floating 
drydock,  which  was  constructed  to  accommodate  the  largest  battleships 
of  the  British  navy.  It  has  a  lifting  capacity  of  32,000  tons.  The  dock 
was  launched  in  two  portions,  the  launching  of  one  of  which  was  illustrated 
in  a  recent  issue  of  this  magazine.  The  immense  dock  will  be  located  in 
the  estuary  of  the  Medway  River,  which  is  one  of  the 
important  harbors  for  the  British  ^  navy,  and,  in  fact 
the  nearest  to  London  of  England's  %^  great  naval  bases. 
It  is  the  first  dock  in  the  \  vicinity 
large  enough  to  accommodate  %  the  huge  T 
^  super-dreadnoughts  %  ^ 
I  of  the  British  navy,  % 
^-  and  its  construction 
was  imperative. 


The  Floating  Drydock   Which  Will  Accommodate  England's  Largest  Battleships 
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SEAWEED-TRIMMED  HAT 
FOR  THE  SEASHORE 

One  of  the  latest  fads  at  English  sea- 
side resorts  is  the  seaweed-trimmed 
hat,  an  example  of  which  is  shown  in 


FIRE  EXPOSITION  TO  BE 
HELD  IN  NEW  YORK 

The  first  international  conference  of 
men  interested  in  the  ways  and  means 
of  fire  prevention  and  extinction,  and 

  exhibition  showing 

methods  of  fire  preven- 
tion, fire  protection  and 
fire  fighting,  is  to  be 
held  in  New  York  dur- 


early  part  of 
Fire  chiefs 


A  Novelty  in  Hat  Trimming;  Straw  Hat  Decorated 
with  Seaweed  and  Shells 


the  illustration.  The  straw  hat  is 
trimmed  entirely  with  seaweed  and 
shells.  The  seaweed  is  dried  by  a  spe- 
cial process,  and,  when  prepared,  has 
all  the  "life"  and  luster  of  fresh  sea- 
weed. The  sea  shells  are  used  to  dec- 
orate the  crown. 


GERMAN  SURFACE 
GAUGE 

An  ingenious  surface  gauge  or  level, 
manufactured  in  Germany,  is  shown  in 
this  drawing.  Adjustably  mounted  on 
an  upright,  the  gauge  is  moved  over 
the  surface  to  be  tested  so  that  the  pin 

just  touches 
it,  and  by  a 
properly  ar- 
ranged sys- 
tem of  levers, 
the  motion,  if 
any,  of  the 
pin  is  magnified  a  hundred  times. 
Thus,  if  there  is  an  uneveness  in 
the  surface,  the  indicator  hand  will 
be  deflected  to  one  side  or  the  other 
of  the  zero  point,  according  to  whether 
there  is  a  depression  or  a  ridge  on  the 
surface.  The  gauge  is  made  in  various 
forms  for  different  purposes. 


ing  the 
October. 

and  commissioners 
from  nearly  all  the 
principal  cities  of  the 
United  States  will  be 
present  as  delegates ; 
and  awards  will  be 
made  for  new  inven- 
tions. 

During  the  exhibi- 
tion daily  sessions  will 
be  held  for  the  consideration  of  means 
of  fire  prevention  and  protection,  ad- 
dresses being  made  by  builders,  archi- 
tects, engineers,  fire  chiefs  and  fire 
fighters,  and  insurance  men.  Fire- 
proof building  construction,  fire- 
alarm  systems,  automatic  sprinklers 
and  fire  extinguishers,  fire  escapes, 
motor  fire  apparatus,  and,  in  fact, 
practically  every  device  for  fire  pre- 
vention and  fire  fighting  will  be  ex- 
hibited and  demonstrated. 


SIX- WHEELED  MOTOR 
BUSSES 

Motor  omnibuses  with  three  pairs  of 
wheels  will  soon  be  seen  on  the  streets 
of  Paris  if  the  plans  of  the  General 
Omnibus  Company  are  carried  out. 
Only  a  small  number  will  be  put  into 
use  at  the  outset.  The  middle  pair  of 
wheels  will  serve  as  drivers,  while  the 
steering  will  be  done  by  both  the  front 
and  rear  pairs.  The  objects  attained 
are  increased  carrying  capacity,  ability 
to  turn  in  a  small  space  and  the  avoid- 
ance of  skidding.  It  is  pointed  out, 
however,  that  the  spring  suspension  of 
the  three  axles  presents  a  problem 
which  has  not  heretofore  been  satisfac- 
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torily  solved.  In  the  new  design  only 
the  two  rear  pairs  of  wheels  will  have 
connected  spring  suspension  while  the 
front  axle  will  remain  independent.  It 
will  depend  on  the  experiences  made 
Avith  the  present  system  of  spring  ar- 
rangement, whether  more  busses  of 
this  type  will  be  put  in  service  or  some 
modification  therein  devised,  before 
they  can  be  generally  adopted. 


ANTHRACITE  COAL  MADE  IN 
LASORATORY 

\\'hat  geologists  say  nature  took  mil- 
lions of  years  to  produce,  a  German 
scientist  has  accomplished  in  hours 
in  his  laboratory.  He  has  made  hard 
coal  from  peat  and  even  from  cellulose, 
Avhich  is  the  chief  part  of  the  solid 
framework  of  plants,  by  heating  it  in  a 
specially  constructed  apparatus  under 
great  pressure.  At  a  temperature  of 
590  deg.  F.,  cellulose  was  converted 
into  coal  in  64  hours  ;  and  at  644  deg., 
in  eight  hours. 

From  data  obtained  by  a  series  of 
such  experiments,  the  scientist  has  de- 
duced the  length  of  time  necessary  for 
the  formation  of  coal  beds  in  nature, 
and  his  result  tallies  closely  with  that 
calculated  by  geologists  from  entirely 
different  considerations. 


SKETCHING  BOARD  FOR 
MILITARY  AIRMEN 

The  value  of  the  military  aeroplane 
for  scouting  purposes  has  been  con- 
siderably enhanced  by  the  adoption,  in 
the  United  States  army,  of  a  weighted 
sketching  board  by  means  of  which  the 
airman  can  communicate  his  informa- 
tion to  the  forces  in  the  field  without 
descending  to  the  ground.  Private 
Harold  Wiedenfeld,  of  the  U.  S.  Signal 
Corps  Aviation  Detachment,  is  the  in- 
ventor of  the  board  which  is  so  ar- 
ranged as  to  enable  a  military  observer 
in  an  aeroplane  to  mark  down  all  pos- 
sible information  as  to  the  location  of 
the  enemy's  lines;  distance  of  oppos- 
ing troops  ;  approximate  strength  of  his 


army ;  conditions  of  country  surround- 
ing position  occupied  by  opposing 
army ;  roads  leading  to  advantageous 
points,  and  other 
information  that 
may  be  gathered 
while  flying.  The 
observations  com- 
pleted and  the 
notes  recorded  on 
a  special  blank  and 


k  e  t  c  h  i  n 


Army  Sketching  Board  Used  by  Military  Observers  to 
be  Dropped  from  Aeroplanes 

the  board  is  dropped  to  the  ground,  a 
weight  being  attached  to  it  that  it  may 
fall  as  close  to  the  desired  point  as 
possible. 

Experiments  w^ith  the  device  have 
been  conducted  by  Capt.  Frederick  B. 
Hennessy  and  Capt,  Charles  DeForest 
Chandler.  Both  men  have  gone  up, 
spun  around  the  College  Park,  Md., 
aviation  field,  observed  locations  of 
roads,  and  then  dropped  the  board 
within  10  ft.  of  a  given  spot.  In  a 
campaign,  it  is  believed  the  sketching 
board  would  prove  of  great  value  to  an 
army  in  the  quick  manipulation  of 
troops. 
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ICE-BREAKING  STEAMER 
OF  GREAT  POWER 

An  ice-breaking  steamer  of  unusual 
design  for  use  in  the  harbor  of  Riga, 
Russia,  was  completed  last  spring 
at  Gotenburg,  Sweden.  Though  only 
182  ft.  long  over  all,  the  depth  of  the 
boat  is  27  ft.  6  in.  with  a  draft  of  21 
ft,  4  in.,  so  as  to  put  the  screws  well 
below  the  ice  line.  The  beam  is  50  ft. 
10  in.  and  the  displacement  1,900  tons. 
From  the  water  line  the  bow  slopes 
back  at  a  flat  angle,  so  that  the  keel 
length  is  only  about  130  ft.,  and  at  the 
junction  of  the  bow  and  keel  is  a  small 


screw  (housed  under  the  hull)  which 
serves  to  disturb  the  water  and  ice 
packs.  This  is  driven  by  an  engine  of 
1,200  hp.,  while  the  main  propelling 
screw  is  driven  by  an  engine  of  2,500 
hp.  Both  engines  are  triple-expansion 
and  steam  is  supplied  by  four  boilers. 
The  designed  speed  is  12i/'2  knots  (14.4 
miles  an  hour),  but  on  the  trial  the 
vessel  developed  I4I/2  knots  and  4,000 
hp.  for  the  two  engines.  Flat  surfaces 
are  avoided,  to  reduce  the  liability  of 
the  vessel  being  caught  in  the  ice,  and 
numerous  tanks  formed  in  the  hull  pro- 
vide for  varying  the  floating  line  or 
''trimming"  the  vessel,  as  seafolks  say. 

In  the  tests  at  Riga,  ice  packs  25  to 
30  ft.  thick  were  dispersed  by  trim- 
ming the  ship  and  by  the  work  of  the 
forward  propeller,  so  that  the  ice 
breaker  could  go  through  the  pack 
with  only  half  its  normal  power. 


LATEST  BRITISH  MILITARY 
AUTOMOBILE- WIRELESS 

The  British  army  is  experimenting 
with  a  new  automobile  wireless  outfit 
for  use  in  the  held.  The  pole  for  erect- 
ing the  aerial  is  made  up  in  sections 
of  such  length  that  they  can  be 
placed  in  brackets  along  one  side  of 
the    automobile    and    thus  trans- 


The   British   Army's  Automobile-Wireless 
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ported.  The  illustrations  show  the 
pole  sections  being  taken  from  the  au- 
tomobile for  erection,  and  the  aerial 
erected  and  connected  up  with  the  re- 
ceiving and  sending  apparatus  located 
within  the  bodv  of  the  car. 


MAKING  EXACT  DUPLICATES 
OF  ROCK  WRITINGS 

The  United  States  National  Museum 
utilizes  a  very  ingenious  method  of  pre- 
serving the  inscriptions  and  pictures 


A  Canvas-Covered,  Weighted-Bottom, 
Safety  Goal  Post  for  Polo,  Invented 
by  an  Army  Officer 


TWO  NEW  DEVICES  FOR  POLO 

Two  new  polo  features  have  been 
introduced  by  Col.  C.  G.  Treat  of  the 
3rd  Field  Artillery,  stationed  at  Fort 
Sam  Houston,  Texas.  One  of  them  is 
a  goal  post  made  of  wood,  skeleton 
construction,  with  a  wide  tapering 
base  which  is  heavily  weighted  with 
lead,  the  entire  post  being  covered 
with  canvas,  painted  white.  The 
weighted  bottom  makes  the  post  stand 


Ball-Holding  Device 
for  the  Referee,  Made 
by  Crossing  Bicycle 
Trousers  Clips  and 
Attaching  Them  to 
a  Leather  Collar 


hewn  or  graved  into  rocks  by  the  In- 
dians of  the  southwest.  Molds  are 
taken  of  the  pictures  by  means  of  wet 
sheets  of  paper  pressed  into  the  ca^  i- 
ties  until  every  part  of  them  is  en- 
tirely filled..  The  paper  when  dried 
and  removed  gives  a  perfect  matrix, 
reproducing  even  the  grain  or  texture 
of  the  stone.  Any  number  of  dupli- 
cates can  thus  be  made  for  the  use  of 
scientists  and  institutions,  and  authen- 
tic reproductions  of  the  inscriptions 
keot,  even  should  the  original  be  ef- 
faced from  the  rock  by  climatic  agen- 
cies or  by  vandals.  It  is  planned  to 
collect  as  many  of  these  impressions 
as  possible  for  the  museum. 


firmly,  but  allows  it  to  yield  when 
struck  by  horse  or  player  without  do- 
ing serious  injury  to  either,  as  some- 
times occurs  with  the  stationary  posts. 
It  has  been  tried  in  practice  and  found 
to  work  well.  . 

The  second  device  is  a  ball  holder 
for  the  referee,  and  is  an  excellent  ex- 
ample of  how  a  device  designed  for  a 
certain  use  can  be  adapted  for  other 
uses.  The  ball  holder  is  made  of  heavy 
leather  in  the  form  of  a  flat  col- 
lar, attached  as  shown  in  one  of  the 
illustrations.  Each  side  of  the  holder 
is  equipped  with  three  ball  containers, 
made  by  crossing  a  set  of  trousers 
clips  of  the  kind  used  by  bicycle  rid- 
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ers.  These  are  attached  to  the  leather 
collar  by  small  leather  strips  and  riv- 
ets. The  hardest  riding  cannot  dis- 
lodge the  balls  from  these  clips,  yet 
they  are  easily  removed  when  needed. 


BIG  DRUM  FOR  MUSICAL 
FESTIVAL 

In  the  accompanying  illustration  is 
shown  a  big  drum,  about  10  ft.  in  di- 
ameter, built  especially  for  the  Han- 


The  Great  Drum  Built  Especially  for  the  Handel 
Musical  Festival  in  England 


del  musical  festival,  recently  held  in 
London.  The  great  festival  chorus  in- 
cluded considerably  more  than  3,000 
voices,  and  the  total  number  of  per- 
formers was  4,000. 


COMPRESSION  OF  LUNG  AS 
TUBERCULOSIS  CURE 

Treatment  of  tuberculosis  by  nitro- 
gen-gas compression  of  the  lung  re- 
cently has  been  revived  after  falling 
into  disuse  since  it  was  first  introduced 
by  a  Chicago  surgeon  15  years  ago. 
Successful  results  have  been  reported 
by  physicians  in  Europe  and  America. 
The  method  employed  is  compression 


of  the  lung  so  that  no  air  gets  into  it, 
and  it  is  thus  given  complete  rest,  with 
a  minimum  of  blood  on  which  the 
germs  can  grow.  Frequently  the  pa- 
tient's condition  improves.  Authori- 
ties state  that  it  can  be  used  only  in 
one-sided  cases  with  not  many  adhe- 
sions between  the  lung  and  chest  wall. 
The  apparatus  consists  of  a  water- 
locked  tank  similar  to  a  gas  receiver,  a 
tank  of  compressed  nitrogen  and  the 
necessary  tubes  and  needles  for  inject- 
ing it  into  the  cavity  between  the  lUngs 
and  the  wall  of  the  chest.  One  phy- 
sician recently  reported  that  the  tu- 
bercular process  was  arrested  in  an 
astonishing  percentage  of  cases  in 
which  it  was  employed  by  him. 


THE  BATTLE-CRUISER 
RIVALRY  IN  EUROPE 

The  rivalry  between  England  and 
Germany  in  the  construction  of  battle- 
cruisers,  the  wonderful  new  type  of 
fighting  ship  developed  by  England 
and  imitated  by  Germany,  is,  if  any- 
thing, more  tense  than  was  the  rivalry 
in  dreadnoughts. 

A  battle-cruiser  is  a  ship  possessing 
the  battleship's  armament  of  heavy 
guns,  but  comparatively  lightly  ar- 
mored, defensive  strength  being  sac- 
rificed for  aggressive  qualities.  With 
their  great  speed,  extended  steaming 
radius,  and  powerful  guns  they  can 
roam  the  seas  unmolested  except  by 
other  ships  of  their  own  class.  Even 
the  dreaded  torpedo-boat  destroyers 
are  no  menace,  the  sustained  speed  of 
the  battle-cruiser  at  sea  being  higher 
than  that  of  any  present-day  ocean- 
going destroyer. 

When  Germany  produced  in  the 
**Moltke"  the  fastest  battle-cruiser  in 
the  world,  with  a  speed  of  29.5  knots 
(33%  miles  an  hour),  England  pinned 
her  hopes  on  the  new  ''Lion,"  and  she 
was  not  disappointed.  This  remark- 
able vessel  succeeded,  under  very  try- 
ing conditions  and  with  coal  only  as 
fuel,  in  making  the  phenomenal  speed 
of  31.5  knots  (35.75  miles  an  hour). 
Under  favorable  conditions,  and  using 
oil,  it  is  believed  that  the  "Lion"  can 
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make  about  33  knots  (38  miles).  The 
next  German  battle-cruiser,  which  was 
laid  down  last  year,  but  as  yet  is  not 
far  enough  advanced  to  be  known  oth- 
erwise than  as  ''K,''  much  is  expected. 
Just  how  much  is  not  clear,  for  secrecy 
is  rigidly  maintained  in  the  German 
navy,  but  it  is  believed  that  she  will  be 
driven  by  engines  of  at  least  90,000  hp,, 
as  compared  with  the  80,000  hp.  of  the 
'"Moltke,"  and  that  she  will  carry  14-in. 
guns.  This  vessel  is  expected  to  be 
more  powerful  and  faster  than  the 
British  "Lion,"  the  "Princess  Royal," 
and  the  "Queen  Mar}^,"  the  latter  being" 
a  little  larger  and  more  powerful  than 
the  "Lion." 

England,  however,  will  probably 
have  completed  her  "Tiger"  by  the 
time  the  German  "K"  is  ready,  and 
thus  Germany  will  remain  behind  in 
the  race,  as  this  ship  will,  it  is  believed, 
develop  100,000  hp.  It  is  also  believed 
that  she  will  be  longer  than  725  ft.,  that 
she  will  be  a  32,000-ton  ship,  and  that 
her  speed  will  be  greater  than  33  knots. 


ARTIFICIAL  RUBBER  FROM 
SEA  FISH 

According  to  the  British  Consul  at 
Amsterdam,  a  factory  is  being  built  at 
the  fishing  harbor  of  Ymuiden  for  the 
manufacture  of  artificial  rubber  from 
sea  fish.   The  process  was  invented  by 

an  Amsterdam  physi-   

cian,  and  he  claims  that 
the  product  has  the 
same  qualities  as  real 
rubber  and  is  not  af- 
fected by  benzine  or 
heat. 

Estimates  show  that 
the  fish  rubber  can  be 
produced  at  a  cost  rep- 
resenting only  about 
one-sixth  of  that  r  e- 
quired  for  the  manu- 
facture of  real  rubber, 
due  in  part  to  the  man- 
ufacture of  a  valuable 
by-product  in  the  shape 
of  a  concentrated  tonic  food  containing 
phosphor  albumen. 


NEW  IDEA  IN  GASOLINE 
FUNNELS 

A  funnel  which  requires  no  chamois- 
skin  strainer  to  eliminate  water  and 
sediment  from  gasoline  as  it  is  poured 
into  the  tank  of 
a  car,  is  another 
novelty  for 
motorists.  The 
gasoline  is 
poured  into  the 
large  top  opening 
and  m  u  s  t  flow 
from  the  surface 
through  two  special  copper  screenings 
before  reaching  the  outlet  in  the  bot- 
tom of  the  funnel.  The  claim  is  that, 
the  screen  being  so  fine,  not  a  particle 
of  water  can  flow  through  it,  although 
gasoline  passes  readily. 


SEVEN-TON  DUMPING  MOTOR 
TRUCK 

A  motor  coal  truck  of  seven  tons' 
capacity,  which  can  be  dumped  by  one 
man,  is  being  turned  out  by  an  eastern 
automobile  concern.  The  ease  and 
expedition  with  which  a  single  man 
can  dump  a  full  load  by  operation 
of  the  hand  mechanism,  is  due  to 
the  fact  that  the  load-carrying-  body 
is  balanced  near  its  middle.  All 
that  is  necessary  is  to  turn  a  crank 


A  7-Ton  Coal  Truck  Having  a  Hand-Dumping  Body 

until  the  center  of  gravity  of  the  almost 
balanced  weight  falls  back  of  the  pivot, 
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the  tipping  then  being  automatically 
completed  by  the  load  itself.  The 
whole  load  is,  of  course,  carried  over 
the  rear  wheels,  which  are  heavily 
reinforced. 


NEW  "BEWARE-THE-DOG"  SIGN 
FOR  DOORS 

Many  kitchen  doors  or  doors  of  en- 
trances for  the  use  of  tradesmen  in 
England    are   now   found   bearing  a 


The  Dog  Behind  This  Door  Bites"  is  a  New 
Substitute  for  the  Stereotyped  "  Beware  the  Dog" 

novel  warning  sign  against  dogs,  with 
a  more  ingenious  legend  than  the  old 
"Beware  the  Dog,"  which  has  become 
so  stereotyped  as  to  command  but 
little  attention  and  usually  fails  to 
serve  its  purpose. 


DISEASES  OF  ANCIENT 
EGYPTIANS 

Studies  of  mummies  and  skeletons 
from  the  tombs  and  excavations  of 
Egypt,  which  have  been  carried  on  at 
a  medical  school  in  Cairo  by  Drs.  El- 
liott Smith  and  Marc  Armand  Rufifer, 
have  disclosed  many  points  of  identity 


of  the  diseases  of  from  two  to  four 
thousand  years  ago  and  the  diseases  of 
the  present  day,  as  well  as  marked  dif- 
ferences. Gallstones  and  similar  con- 
cretions were  common,  and  evidences 
of  bacterial  infections  were  found  in 
some  bodies.  Malignant  diseases, 
gout,  leprosy,  infantile  paralysis,  and 
appendicitis  seem  to  have  existed  in 
the  days  of  the  Pharaohs,  while  harden- 
ing of  the  arteries  due  to  age  was  com- 
mon then  as  now. 

In  the  study  of  skeleton  remains, 
which  are  the  most  satisfactory  of  all 
for  historical  study,  there  is  confirma- 
tion of  the  previously  demonstrated 
fact  that  an  inflammatory  condition  of 
the  joints  resulting  in  deformity  was 
remarkably  prevalent  in  the  Nile  Val- 
ley, both  during  the  earliest  times  and 
later;  the  spinal  column,  the  finger  and 
toe  bones  being  very  often  so  afifected. 
So  far  no  evidence  of  tuberculosis  of 
the  bones  has  been  found  in  old  Egyp- 
tian remains.  Dental  disease  was 
prevalent,  the  molars,  as  now,  suffering 
most.  The  old  tradition  that  the 
ancient  Egyptians  were  skilled  in  den- 
tistry is  not  substantiated,  however,  by 
recent  investigations. 


A  MERCURY  GAME  POPULAR 
IN  FRANCE 

A  mercury  game  requiring  steady 
nerves  and  much  patience  has  recently 
become  popular  in  Paris.  It  is  played 
with  a  rect- 
angular 
glass  -cov- 
ered box 
having  a  por- 
tion of  the 
bottom 
raised  slight- 
ly above  the 
r  e  m  a  inder. 
The  upper, 
circular  part 
of  the  raised 
portion  is 
provided 
with  a  num- 
ber of  holes 

or  cups.    A  ball  of  mercury  is  placed 
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in  the  box  on  the  part  marked  A.  and 
the  purpose  of  the  player  is  to  roll  the 
mercury  over  the  portion  marked  B, 
and  then  successively  over  the  holes 
in  such  manner  as  to  fill  them  with 
mercury  without  the  ball  splitting  up 
in  several  parts  or  any  part  of  it  roll- 
ing down  into  the  lower  portion  of  the 
bottom. 

The  difficulty  increases,  of  course, 
the  closer  the  holes  are  to  the  edge, 


and  higher  values  are  therefore  given 
to  these  holes  than  to  those  nearer  the 
center,  the  central  hole  having  the 
lowest  value. 

To  anyone  who  has  observed  the 
seemingly  uncontrollable  nature  of 
mercury,  it  would  appear  almost  im- 
possible to  play  the  game  successfully, 
but  it  is  asserted  that  with  some  prac- 
tice all  the  mercury  can  be  disposed  of 
in  the  holes  in  three  or  four  minutes. 


WINNERS    OF    CZARINA'S    RED    CROSS  PRIZES 

One  of  the  important 
features  of  the  Inter- 
national    Red  Cross 
Conference  re- 
cently    held  in 
\\^ashington  was  the 
award    of    the  prizes 
given  by  the  Empress 
of  Russia  for  devices 


Stretcher  Using  Bicycle  Wheels,  and  Made  of  Material 
the  Field —  Invented  by  Herr  Steindorf  of  German 
Second  Prize 

for  the  care  of  wounded  on  the  field  of 
battle.  There  were  nine  prizes  in  all, 
each  consisting  of  a  sum  of  money,  the 
award  being  made  by  a  committee  of 
the  International  Red  Cross.  Dr. 
Louis  Lesage,  of  the  Necker  Hospital, 
Paris,  was  given  the  first  prize  of  $3,000 
for  an  X-ray  laboratory  automobile  de- 
signed by  him.    One  of  the  two  second 


A  Folding  Stretcher 
Adapted  to  Various 
Modes  of  Transport, 
Invented    by  Major 
Riggenbach  of  Switzerland 
and  Awarded    a  Second 
Prize 


prizes  of  $1,500 
each  was  awarded 
Herr  G.  Steindorf,  of 
Germany,  his  device  being 
a  stretcher  made  of  ma- 
terial that  might  be  picked 
up  on  a  battlefield  and 
mounted  on  the  wheels  of 
a  bicycle.  The  other  sec- 
ond prize  was  given  Major  Riggen- 
bach, of  Switzerland,  for  his  inven- 
tion of  a  folding  wheeled  stretcher 
that  can  be  used  for  a  variety  of  modes 
of  transportation.  Two  American 
army  surgeons,  Maj.  Paul.  S.  Halloran 
and  Capt.  Henry  L.  Brown,  were 
among  the  six  persons  awarded  third 
prizes. 


Taken  from 
y.  Awarded 
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The  First  Horso- 
Drawn  Steam 
Fire  Engine 
Converted  into 
an  Electrically 
Driven  Motor 
Vehicle 


NEW  YORK'S    FIRST   ELECTRIC  FIRE  ENGINE 


Many  old  horse-drawn  steam  fire  en- 
gines have  been  converted  into  motor- 
driven  vehicles  by  equipping  them 
with  gasoline  power  plants,  and  their 
number  is  steadily  growing,  but  the 
first  fire  engine  to  be  converted  into  a 
motor  vehicle  by  the  installation  of 
electric  motors  is  now  in  operation  in 
New  York.  Its  runs  average  about  one 


per  day,  and  it  has  a  speed  of  20  miles 
an  hour  over  smooth,  hard  roads,  and 
takes  grades  with  ease. 

The  weight  of  the  engine  before 
conversion  was  9,800  lb.,  as  compared 
with  its  present  15,000  lb.  An  80-cell 
11-plate  battery  is  used,  which  will  run 
the  machine  20  miles  on  a  single 
charge. 


NEW  FRENCH  MONOPLANE 
PILOTED  BY  BOY 


A  new  French  aeroplane,  known  as 
the  Jourdan  monoplane,  and  piloted 
by  Jean  Jourdan,  a  boy  only  1()  years 


A  Hooded  French  Monoplane  Piloted  by  a 
16-Year-Old-Boy 

old,  is  shown  in  the  accompanying  il- 
lustration. It  has  a  wing  span  of 
about  45  ft.,  a  length  of  32  ft.,  and  is 


driven  by  a  70-hp.  Gnome  motor.  The 
interesting  feature  of  the  design  is  the 
hooded  central  section. 


REVOLVING  ELECTRIC  FLOOR 
SCRUBBER 

An  electric  floor-scrubbing  machine, 
the  brush  of  which  is  cylindrical  in» 
shape  and  revolves  instead  of  being 
rotary  in  its  action,  has  been  success- 
fully used  in  the  Roosevelt  hospital, 
New  York.  It  was  invented  by  an  at- 
tendant of  this  hospital. 

The  machine  supplies  water  to  the 
floor  which  it  scrubs  and  then  takes  up 
the  dirty  water.  The  water-supply 
tank  holds  about  5  gal.  Under  the 
tank  is  a  Vi-^ip-  niotor  which  drives 
the  brush  at  a  speed  of  400  revolutions 
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per  minute.  The  brush  is  7  in.  in  di- 
ameter, so  its  bristles  travel  about  700 
ft.  per  minute,  sweeping  the  water  up 
into  detachable  receptacles.  By  a  sim- 
ple system  of  gears  the  brush  can  be 
adjusted  to  press  lightly  or  heavily 
against  the  floor. 

The  machine  works  as  well  in  either 
direction,  thus  obviating  the  necessity 
of  turning  it  around.  When  the  end  or 
side  of  the  room  is  reached  all  that  is 
necessary  is  to  swing  the  handle  over. 
This  reverses  the  action  of  motor  and 
brush,  and  shuts  off  the  clean  water  on 
one  side  and  starts  the -flow  on  the 
other.  The  reversing-  of  the  brush  also 
tends  to  keep  the  bristles  straight. 


C  Watermelon  seeds  are  considered 
a  delicacy  in  China  and  are  served 
at  meals  much  as  salted  almonds  are 
served  in  the  United  States. 


A  Revolving,  Electrically  Driven  Brush 
for  Scrubbing  Floors 


NEW    "  RAINBOW  "    ELECTRIC        GERMAN  TWO-PASSENGER 
LAMPS  AUTOMOBILE  BODY 

A  multi-color  or  "rainbow''  electric  A  new  two-passenger  automobile  re- 
lamp  is  being  marketed  by  an  English  cently  delivered  to  Prince  Gwoff,  Ger- 
concern.  In  general  appearance  it  re-  many,  has  an  interesting  type  of  body 
sembles  an  arc  lamp,  but 
it  is  fitted  with  an  opal 
globe  inside  of  which  are 
three  metallic-filament 
lamps  of  25  cp.,  having 
red,  blue  and  yellow  globes 
respectively.  Inside  the 
case  and  immediately 
above  the  lampholders 
are  three  thermo-flashers, 
with  adjustable  platinum 
contact  points,  set  to  con- 
nect the  lamps  in  and  out 
of  circuit,  and  in  such  a 
way  that  either  one,  two 
or  three  are  alight  at  a 
time.  With  the  different 
lamps  going  out  or  coming  on,  dift'er- 
ent  combinations  of  colors  are  pro- 
duced, which  are  evenly  diffused  by 
the  opal  globe.  Inasmuch  as  the 
flashers  are  not  synchronized,  the  col- 
ors are  constantly  changed.  Of  course, 
when  only  one  lamp  is  alight,  only  the 
particular  color  of  its  bulb  is  shown. 


A  Two-Passenger  Convertible-Body  Automobile.  Ow/ned 
by  Prince  Gwoff,  of  Germany 


designed  by  a  Stuttgart  firm.  This 
body  can  be  so  easily  converted  that  it 
is  a  simple  matter  to  operate  the  car 
either  as  a  closed  or  open  one,  the 
mechanism  effecting  the  conversion 
being  of  simple  character.  Either  a 
baggage  carrier  or  a  rumble  seat  may 
be  used  at  the  back  of  the  car. 
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"  FACTORS     OF    SAFETY  "     IN     LIVING  CREATURES 

By  JOHN  B.  HUBER,  A.M.,  M.D. 


After  the  last  Harvard-Yale  boat 
race  it  was  the  losing  crew  which  gave 
the  greatest  evidence  of  exhaustion. 
In  one  instance  the  Yale  men  were  so 
utterly  "all  in"  that  they  had  to  be 
lifted  out  of  their  boat.  One  might 
have  expected  just  the  reverse, — that 
the  Harvard  men,  having  taken  the  ex- 
tra exertion  necessary  to  win,  had 
worked  more  nearly  to  the  limit  of 
their  powers  and  should  have  been 
more  played  out  than  the  Yale  men  in 
consequence. 

But  to  think  that  way  is  not  to  take 
into  account  the  stimulus  of  victory 
on^  the  one  hand,  and  the  depressing 
effect  of  defeat  on  the  other.  It  has 
been  estimated  that  the  mortality  from 
wounds  in  a  defeated  army  is  in  pro- 
portion to  that  of  the  victors  as  four  to 
three  or  even  as  three  to  two.  The 
science  of  psychology  gives  the  ex- 
planation. Success  brings  into  play 
the  factors  of  safety  in  the  living  body ; 
fa^ilure  has  the  reverse  effect  to  weaken 
these  factors. 

What,  then,  are  those  factors  of 
safety?  They  are  our  reserve  forces, 
which  avail' us  in  times  of  inordinate 
stress  and  strain;  and  they  keep  our 
bodies  in  fairly  normal  condition  in 
spite  of  •  many  injurious  external 
agencies.  The  term  was  borrowed 
from  the  mechanical  engineer  by  Dr. 
J.  S.  Meltz'er,  when  he  addressed  the 
Harvey  Society  in  New  York  City  on 
the  "Factors  of  Safety  in  the  Animal 
Structure  and  the  Animal  Economy." 
The  mechanical  engineer  deals  with 
factors  of  safety  in  estimating  the  mar- 
gin of  safety  required  in  constructing 
engines,  bridges,  houses,  and  so  forth. 
In  , mechanics  it  is  calculated  that  struc- 
tures should  be  capable  of  withstand- 
ing not  only  the  stresses  of  reasonably 
expected  maximum  loads,  but  also 
those  of  six  or  seven  times  such  loads. 
The  factor  of  safety  is  founded  upon 
human  ignorance  of  what  might  hap- 
pen ;  and  upon  a  wise  desire  to  provide 
against  such  contingencies. 


So,  in  the  human  machine,  the  po- 
tential energy  of  many  organs,  as  the 
heart,  for  instance,  far  exceeds  the 
needs  of  normal  everyday  humdrum 
existence.  In  the  case  of  many  of  our 
functions  the  necessary  mechanisms 
are  doubled  and  even  trebled.  And  the 
function  of  one  organ  is  often  assisted 
by  other  organs.  Living  tissues,  such 
as  make  up  our  bodies,  are  abundantly 
provided  with  one  factor  of  safety 
which  is  peculiar  only  to  living  things, 
and  to  no  other  kind  of  machinery — 
that  is,  the  mechanism  of  self-repair. 
These  factors  of  safety  promote  the  in- 
tegrity of  life,  the  perpetuation  of  the 
specie^,  and  have  an  important  bearing 
on  the  process  of  natural  selection. 

Nature  is  never  stingy;  indeed  there 
never  was  a  more  extravagant  dame ; 
her  gifts  are  far  beyond  the  require- 
ments of  sentient  creatures.  The  roe 
of  a  single  fish,  for  example,  often  con- 
tains millions  of  potential  fish  lives; 
and  if  the  law  of  the  survival  of  the 
fittest  became  inactive  for  a  single  sea- 
son no  vessel  could  make  its  way 
through  the  fish  that  would  choke  up 
the  ocean. 

Medical  history  furnishes  countless 
instances  of  physical  endurance,  ap- 
parently superhuman,  that  can  be  ex- 
plained only  by  reference  to  factors  of 
safety.  For  example :  Who  is  not 
thrilled  in  reading  how  Napoleon  led 
his  army  across  the  Alps,  to  the  point 
where  his  troops  believed  themselves 
absolutely  spent ;  not  another  step 
could  they  carry  their  panting  bodies ! 
But  here  that  magnificent,  though  un- 
tutored psychologist,  had  his  band 
play  "La  Marseillaise."  Its  strains 
amid  those  snow-capped  heights  were 
a  mighty  stimulus  to  courage  and 
patriotism,  whereby  such  reserve 
strength  was  awakened  as  the  rank 
and  file  had  not  dreamed  themselves 
possessed  of ;  so  that  with  triumphant 
shouts  they  finished  the  titanic  task 
their  determined  general  had  laid  upori 
them. 
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AN  "S  O  S"  BELL  FOR  WIRE- 
LESS STATIONS 

While   testifying  at   the  ''Titanic" 
inquiry  in  London  Marconi  told  of  an 
invention  he  is  now  perfecting  that 
will    cause    an  alarm 
bell  to  ring  at  all  wire- 
less stations  receiving 
a   danger   signal  sent 
out  by  a  ship  in  dis- 
tress. 

By  the  ringing  of 
this  bell,  an  ordinary 
seaman  stationed  near 
the  wireless  apparatus 
of  the  ship  while  the 
operator  is  off  duty 
would  know  that  some 
ship  was  sending  out  a 
distress  message  and 
notify  the  operator. 
In  order  to  make  the 
idea  effective  Mr,  Marconi  says  it 
would  be  necessary  to  alter  the  wire- 
less regulations  formulated  by  the  in- 
ternational convention,  so  that  the 
"S  O  S"  danger  signal  could  be  accom- 
panied by  a  long  dash  or  sequence  of 
waves,  lasting  for  a  period  of  15,  20  or 
30  seconds.  This  would  cause  the  bell 
to  give  a  prolonged  ring,  enabling  any- 
one on  duty  nearby  to  know  that  a  ship 
required  assistance. 


ELECTRIC  DRIERS  FOR 
HOSIERY 

An  electric  method  of  drying  and 
finishing  hosiery  has  been  developed 
by  an  electric  company  in  the  east  for 


A  Battery  of  Electrically  Heated  Forms  for  the  Drying 
and  Shaping  of  Stockings 


stocking-manufacturin; 


the    use  of 

concerns  and  for  laundries.  The 
stockings  are  drawn  over  electrically 
heated  forms  which  both  dry  and 
shape  them. 


RUBBER  OBTAINED  FROM 
"TIRUCALLI"  TREE 

A  new  source  of  rubber  has  been 
found  in  the  "tirucalli"  tree  of  Natal, 
according  to  a  French  magazine.  This 
tree  has  hitherto  been  regarded  as 
commercially  useless,  and  it  was  but 
lately  discovered  that  it  yields  a  juice 
which  contains  rubber. 

A  company  was  organized  to  work 
a  concession  in  the  Tugela  Valley,  and 
has  been  exporting  about  a  ton  a  week 
of  the  crude  material  to  London  where 
it  has  been  found  useful  for  electrical 
insulation  and  for  mixing  with  Para 
rubber.  There  are  an  unlimited  num- 
ber of  ''tirucalli"  trees  in  Natal,  and 
their  recuperative  qualities  are  so  great 
that  they  can  be  tapped  once  a  month. 


AN    AVIATION  SIGNPOST 
IN  ENGLAND 

On  the  top  of  a  motor-repair  shop 
and  garage  at  Bromley  South,  on  the 
main  road  between  Hastings  and  Lon- 
don, Eng.,  has  been  erected  a  unique 


)  An  Aer  oplane 
Signpost  as  an 
Advertising 

y  Scheme 
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aviation  signpost.  The  summit  of  the 
post  carries  a  small  model  aeroplane  of 
the  biplane  type,  while  the  direction 
arms  carry  a  monoplane  and  a  racing 
automobile. 


FUNNEL-SHAPED  CONCRETE 
WATER  TANK 

In  \^ictoria,  Australia,  is  a  water 
tank  the  shape  of  which  is  probably 
unique  anion; 


such'  constructions. 


f 

I 

^ ^^^^^^^^^^^^^^  "^^^^^ 

An  Unusual  Water  Tank  Constructed  of  Brick 
and  Concrete 

The  funnel-shaped  tank,  which  has  a 
capacity  of  3,150  gal.,  is  constructed  of 
reinforced  concrete,  while  the  lower 
section  is  of  brick  masonry. 


A  SOUTH  AFRICAN  SHAFT- 
SINKING  RECORD 

A  new  record  for  shaft-sinking  in 
the  Rand  mines  has  recently  been 
made,  according  to  the  South  African 
Mining  Review.  It  states  that  the 
southeast  shaft  of  the  Government 
Gold  Mining  Areas  Consolidated  was 
sunk  233  ft.  during  March,  exceeding 


the  previous  record  of  213  ft.,  made  at 
the  Brakpan  mines  in  July,  1907.  An- 
other record  performance  was  the  sink- 
ing of  583  ft.  during  the  first  quarter  of 
the  year  at  the  State  mines.  The  shaft 
measured  45  by  10  ft.  and  from  it  8,155 
tons  of  muck  were  removed  during  the 
month,  equivalent  to  35  tons  per  foot. 
The  sinking  was  done  between  the 
1,738-ft.  and  the  1,971-ft.  levels  through 
155  ft.  of  rock  and  78  ft.  of  shale.  Na- 
tives did  all  the  hand  drilling  and  shov- 
eling; 82  natives  and  a  white  assistant 
comprising  the  sinking  crew  for  one 
shift. 


PNEUMATIC  HAMMER  FOR 
DRIVING  NAILS 

A  pneumatic  nail-driving  hammer, 
particularly  designed  for  use  by  car- 
penters in  nailing  laths,  has 
l)een  patented  by   an  in- 
ventor of  Zion   City,  111. 
The  apparatus  may  also  be 
used    in    connection  with 
various    classes  of 
niatic  tools,  such 
as  rock  drills. 

Attached  to  the 
tube  containing 
the  piston  or  ham- 
mer is  a  nail  box 
or  hopper,  having 
a  capacity  of  about  250 
nails.  The  vibrating  of  this 
hopper  causes  the  nails  to 
be  tripped  up  and  forced, 
one  at  a  time,  into  a  ru1)- 
ber  tube,  through  which 
they  are  forced  to  the  head 
of  the  hammer  by  the  com- 
pressed air.  Protruding 
slightly  over  the  head  of 
the  hammer  is  a  trip  rod 
which,  when  forced  against  the  wall  or 
object  to  be  nailed,  allows -the  nail  to 
be  set  in  the  hammer  head,  and  also 
releases  the  trigger  which  allows  the 
compressed  air  to  pass  into  the  power 
chamber.  The  piston  rod,  striking  the 
hammer,  then  drives  the  nail  home. 

The  weight  of  the  hammer  is  about 
3i/>  lb.,  and  a  speed  of  100  nails  a  min- 
ute can  be  attained. 
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Auxiliary  Gasoline  Tank  for  an 
Automobile 

The  regular  supply  tank  on  the  auto- 
mobile is  fitted  with  a  partition  at 
such  a  distance  from  one  end  that  the 
space  thus  provided  will  hold  approxi- 
mately 1  gal.  of  oil.  About  2  in.  from 
the  top  make  a  hole  1  in.  in  diameter 
and  connect  the  compartments  with 
pipes  and  fittings  as  shown. 

Gasoline  overflows  into  the  auxiliary 
tank  when  the  main  tank  is  filled. 
This  provides  a  reserve  supply  of  1  gal. 
of  oil,  which  will  run  a  car  at  least 
10  miles.  As  the  tank  is  automatically 
filled,  it  requires  no  attention  except 
when  the  supply  in  the  main  tank  runs 


FILLER  CAP 


OPEN  FOR  EMERGENCY 


TO  MOTOR 


The  Small  Auxiliary  Tank  is  Automatically  Filled  and 
Kept  Ready  for  an  Emergency 

out,  then,  if  one  happens  to  find  him- 
self where  no  oil  can  be  obtained,  the 
emergency  valve  is  opened  and  the  re- 
serve supply  used. — Contributed  by 
James  McCaffrey,  Pawtucket,  R.  I. 


Aid  in  Mowing  Fodder 

It  is  often  necessary  to  put  shock 
fodder  in  a  mow,  and  by  loading  the 
shocks  whole,  looping  a  rope  around 
each  and  attaching  the  apparatus 
shown  in  the  illustration  in  place  of 
the  regular  hayfork,  the  fodder  can  be 
handled  as  easily  as  hay. 


The  device  is  shown  set  to  receive 
the  loop  end  of  the  rope  in  Fig.  1,  and 


Trip  Device  for 
Holding  the 
Loop  End  of  a 
Rope  Placed 
around  a  Shock 
of  Fodder 


Fig.  I 


Fig. 2 


tripped,  in  Fig.  2. — Contributed  by 
Stanley  M.  Hadley,  Danville,  Ind. 


Ventilating  Apple  Bin 

Apples  placed  in  large  bins  will  not 
keep  well,  unless  they  are  well  ven- 
tilated. Efifective  ventilation  can  be 
accomplished  by  making  cylinders  of 
slats  and  placing  two  of  them  in  a 
bin  8  ft.  square.  The  disks  for  the 
cylinders  are  12  in.  in  diameter  with 
holes  in  the  center,  as  shown  in  the 


Cylinders  Made  of  Slats 
and  Used  in  Apple  Bins 
to  Ventilate  the  Fruit 
at  the  Bottom 


sketch.  The  manner  of  using  the  cyl- 
inders is  obvious. — Contributed  by  R. 
L.  Keenan,  Sabula,  Iowa. 
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Raising  a  Flag 

The  proper  method  of  storing  and 
raising  flags,  ensigns,  etc.,  is  illustrated 
in  the  sketch.    The  manner  of  rolling 


The  Rope  as  It  is  Tied  about  a  Folded  Flag  for  Raising 
It  to  the  Top  of  a  Pole 


a  flag  for  storing  is  shown  in  the  first 
sketch,  while  the  second  shows  the 
usual  equipment  for  a  flag.  The  flag 
is  attached  to  the  signal  halyard  with 
a  snap  hook  in  the  upper  grommet. 
The  grommets  are  fastened  to  the  can- 
vas heel  of  the  flag. 

The  flag  is  made  up  as  shown  in  the 
first  sketch  and  when  hoisted  to  the 
truck,  a  pull  on  the  down  haul  releases 
it  and  allows  the  flag  to  break  out.  A 
number  of  flags  may  be  made  up  in 
this  manner  and  be  broken  out  simul- 
taneously, or  they  may  be  hoisted  and 
broken  out  one  at  a  time  by  doing  each 
one  up  separately.  A  sharp  pull  on 
the  down  haul  will  then  release  the 
lower  one,  another  pull,  the  next  one, 
etc.  The  flags  should  be  stored  away 
all  rolled  up  as  in  the  first  sketch. — 
Contributed  bv  Geo.  M.  Petersen,  Buf- 
falo, N.  Y. 


Cleaning  Gun  Barrels 

Lead  and  powder  residue  as  well  as 
rust  can  be  easily  removed  from  rifle 
and  gun  barrels,  and  if  the  barrel  is 
not  badly  pitted,  it  can  be  restored  to 
its  original  brightness  and  cleanness 
by  using  ordinary  steel  w^ool  in  clean- 
ing.  Take  a  wad  of  the  steel  wool  just 


as  large  as  can  be  conveniently  drawn 
through  the  barrel  and  attach  it  to  a 
stout  cord  or  a  small  wire  and  draw 
it  back  and  forth  in  the  barrel.  All 
rust  and  residue  will  be  thoroughly  re- 
moved from  the  barrel  in  a  few  min- 
utes. 

The  steel  wool  will  not  scratch  or 
injure  the  barrel  in  the  least.  The 
No.  0  steel  wool  is  the  most  desirable 
to  use,  and  it  can  be  obtained  at  almost 
any  hardware  store. — Contributed  by 
H.  A.  Jonset,  Faulkton,  S.  Dak. 


Grinding  Twist  Drills 

Few  operations  on  tools  in  the  shop 
are  more  frequently  disappointing 
than  the  grinding  or  sharpening  of 
drills.  That  the  cutting  edges  have  a 
correct  and  uniform  angle  with  the 
longitudinal  axis  of  the  drill,  that  they 
be  exactly  equal  in  length,  and  that  the 
lips  of  the  cutting  edges  be  sufficiently 
backed  off  or  cleared,  are  points  gen- 
erally understood  as  essential,  though 
not  always  attained. 

If  the  clearance  of  a  drill  is  insuffi- 
cient or  imperfect,  it  will  not  cut. 
AVhen  force  is  applied,  it  resists  the 
power  of  the  machine  and  is  crushed 
or  split.  After  grinding  a  drill  by 
hand,  it  is  well  to  start  it  and  observe 
the  character  of  the  chips. 

The  grinding  lines  of  a  drill  are 
placed  slightly  above  the  center  to  al- 
low for  the  proper  angle  of  the  point, 
Avhich  is  an  important  factor.  This 


A  Drill  must  Have  the  Cutting  Edge  with  the  Proper 
Angle  and  Clearance  to  Produce  a  Perfect  Hole 


angle  is  an  index  of  the  clearance.  If 
the.  angle  is  too  great,  the  drill  will  not 
cut  right;  if  too  small,  it  may  not  cut 
at  all.     The  proper  angle  is  shown 
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in  Fig.  ^1.  Too  sharp  an  angle  is 
shown  in  Fig.  2,  and  an  angle  that 
lacks  clearance  is  shown  in  Fig.  3. 
Drills  properly  ground  have  their  cut- 
ting edges  straight  when  ground  to 
the  proper  angle,  which  is  59  deg.,  as 
shown  in  Fig.  4.  Grinding  to  a  less 
angle  leaves  the  lip  hooking,  which 
is  likely  to  produce  a  crooked  or  irreg- 
ular hole. 

An  effective  method  of  determining 
the  clearance  is  to  set  the  point  of  the 
drill  on  a  plane  surface  and  hold  the 
scale  as  shown  in  Fig.  5.  "  The  clear- 
ance is  easily  shown  by  revolving  the 
drill.  This  will  also  show  whether 
the  height  of  the  cutting  lips  and  the 
length  of  the  cutting  edges  are  equal. 
In  grinding  a  drill,  preserve  its  orig- 
inal form  which  will  usually  insure 
rapid  and  satisfactory  work. — Contrib- 
uted by  W.  H.  Addis,  Lafayette,  Ind. 


Baluster  Design  to  Fit  Any  Pitch 
of  Stairway 

In  making  cast-iron  balusters  for 
stairways,  the  general  construction  of 
which  is  shown  in  Fig.  1,  I  found  that 
scarcely  any  two  flights  of  stairs  had 
the  same  pitch,  and  the  workmen  con- 
stantly had  to  change  the  pattern  to 
suit  the  pitch  of  stairs.  As  this  work 
caused  considerable  expense,  I  de- 
signed a  baluster  that  could  be  made 
up  and  carried  in  stock  ready  to  fit 
any  pitch  of  stairway.  The  general 
design  was  not  changed,  but  the  upper 
end,  to  which  the  rail  is  attached,  was 


FiG.2 

The  Rounding  Upper  End  of 
the  Baluster  Fits  Any  Pitch 
of  Stairway  Rail 


Fig.  I 


made  semicircular  in  outline,  so  that 
it  would  fit  any  pitch  of  rail,  as  shown 
in  Fig.  2. — Contributed  by  Jas.  F. 
Napier,  Montreal,  Can. 


Repairing  a  Worn  Friction  Disk  on 
an  Automobile 

The  aluminum  disk  A  on  my  fric- 
tion-drive automobile  became  worn 
around  the  edge,  which  prevented  the 
necessary  pressure  at  the  rim  of  the 
disk. 

To  overcome  this  difficulty 
I  undertook  to  build  the  plate 
up  true.    The  metal  could  not  ^ 
be   dressed   off  true  because 
this  would  make  it  too 
thin,    and  furthermore 
it  would  be  too  expen- 
sive   as    the  machine 
would  have  to  be  taken 
apart. 

The  repair   was   easily  ac- 
complished  in    the  following 
manner :   I  secured  a  piece  of 
saw  steel,  C, — an  old  circular 
saw  would  answer  well — about 
1%  in.  thick,  and  drilled  i^-in.  holes 
through  the  steel,  %  in.  from  the  edge, 
countersinking  the   holes   to  receive 
jQ-in.  tire  bolts. 

The  space  between  the  disk  A  and 
the  plate  C  was  filled  with  a  paper 
friction  ring  at  B,  thick  enough  to  let 
the  steel  plate  just  touch  the  center. 
The  parts  were  clamped  together  and 
the  holes  continued  through  the  paper 
ring  and  the  aluminum  disk.  Tire 
bolts  were  put  through  the  holes  and 
drawn  up  evenly  all  around  and  the 
heads  filed  off  even  with  the  surface 
of  the  plate.  The  bolts  should  be  cut 
off  short  and  burred  to  prevent  the 
nuts  from  backing  off.  The  repair 
cost  about  $3,  while  a  new  disk  would 
have  cost  $15.  The  steel  gives  better 
satisfaction  than  the  aluminum. — Con- 
tributed by  Chas.  A.  Pettit,  Rossville, 
Maryland. 


Cleaning  Brass 

Small  brass  castings  can  be  cleaned 
by  heating  them  slightly  and  then  dip- 
ping them  in  a  solution  of  sal  ammo- 
niac. The  pieces  will  come  out  as 
bright  and  clean  as  if  new.  This  clean- 
ing process  is  the  same  as  that  used  in 
cleaning  a  soldering  iron. 
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Truing  Collector  Rings 

The  machine  shown  in  the  sketch 
was  fitted  up  by  a  correspondent  of 
the  Engineer  for  truing  up  badly  worn 
collector  rings  on 
a  compensated 
revolving  field  al- 
ternator. He  de- 
scibes  its  opera- 
tion as  follows: 

The  emery 
wheel  is  passed 
across  the  rings 
while  the  ma- 
chine is  running 
slowly.  The 
wheel  is  run  at  a  speed  of  3,000  revo- 


(Z)  Q) 

lutions  per  minute  by  a  small  motor. 
It  puts  the  rings  in  fine  shape  and 
saves  taking  the  head  to  a  machine 
shop.  Then,  too,  while  turning  the 
rings,  they  are  liable  to  get  out  of 
place.  Strips  are  bolted  in  the  place 
of  the  brush  holder  and  the  rig 
clamped  to  the  bolt  by  two  screws, 
the  bottom  of  the  casting  being  split 
to  insure  a  tight  grip,  will  serve  the 
purpose. 


CAn  easy  way  to  trap  vermin  is  to 
place  an  ordinary  steel  trap  in  the 
center  of  a  tile,  placed  in  such  a  posi- 
tion as  to  serve  as  an  entrance  to  their 
prey. 


How  to  Build  a  Motorcycle  Garage 


The  owner  of  a  motorcycle  does  not 
always  have  a  suitable  place  to  keep 
his  machine.  The  hall  or  back  porch 
affords  no  place  and  the  basement  air 
is  usually  too  damp,  and  rusts  the 
metal  parts  as  well  as  being  injurious 
to  the  tires.  The  need  of  a  small  gar- 
age, in  which  there  is  ample  room  to 
do  small  repairs,  is  realized  by  most 
riders,  but  few  know  that  the  material 
for  a  small  house  can  be  bought  for 
less  than  $25. 

The  average  rider  is  usually  mechan- 
ically inclined,  at  least  sufficiently  so 
to  be  able  to  build  a  small  garage,  if 


suitable  plans  are  at  hand.  While  the 
following  material  list  and  accom- 
panying plans  are  for  a  house  6  by 
8  ft.,  the  builder  can  alter  them  if  a 
larger  garage  is  desired,  but  it  must 
then  be  taken  into  consideration  that 
the  cost  increases  more  rapidly  than 
the  length  of  the  boards  and  timbers. 

The  sill  foundations  are  built  up  of 
brick  or  stone,  preferably  red  brick, 
on  the  place  selected  for  the  garage. 
The  foundations  are  located  at  each 
corner  and  under  each  stud.  Care 
should  be  taken  to  have  the  tops  of 
the  foundations  level  and  high  enough 


LIST   OF   MATERIAL   FOR   A    6   BY   8-FT.  GARAGE 


SILLS 

2  pieces.  2  by  4  in..  8  ft.  long. 

JOISTS 
6  pieces,  2  by  4  in.,  6  ft.  long. 

STUDS 

10  pieces,  2  by  4  in.,  6  ft.  long. 

NOGGING  PIECES 
2  pieces.  2  by  4  in..  8  ft.  long. 
2  pieces,  2  by  4  in..  6  ft.  long. 

PLATES 
2  pieces,  2  by  4  in..  8  ft.  long. 
2  pieces,  2  by  4  in.,  6  ft.  long. 

RAFTERS 
12  pieces,  2  by  4  in..  6  ft.  long. 

BENCH  MATERIAL 

1  piece,  2  by  4  in..  10  ft.  long, 

2  pieces,  2  by  4  in..  6  ft.  long. 

5  pieces,  2  by  6  in.,  6  ft.  long,  S-4-S. 

SIDING  AND  ROOF 
Sufficient  tongue-and-grooved  boards,  S-4-S,  to 
cover  300  sq.  ft. 


FLOOR 

Sufficient  tongue-and-grooved  boards   to  cover 
50  sq.  ft. 

ROOFING 

Sufficient  prepared  roofing  material  to  cover  120 
sq.  ft. 

FINISHING  MATERIAL 
4  fascia  boards,  S-4-S,  1  by  4  in..  6  ft.  long. 
2  door  facings,  1  by  4  in.,  6  ft.  long. 

1  door  header,  1  by  4  in..  3  ft.  long. 

2  pieces  for  window  facings.  1  by  4  in.,  6  ft.  long. 

7  corner  boards,  1  by  4  in.,  7  ft.  long. 

WINDOW 

1  single  casement. 

DOOR 

1  paneled  door,  2%  by  6  ft. 

HARDWARE 
1  pair  of  door  hinges. 
1  pair  of  window  hinges. 
1  window  bolt. 
1  door  lock- 
4  lb.  of  20-penny  nails. 

8  lb.  of  8-penny  nails. 
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to  prevent  rotting  of  the  lumber  from 
the  moisture  of  the  ground. 

Cut  the  sills  and  joists  to  length, 
taking  into  considera- 
tion that  allowance 
must  be  made  on  the 
joists  for  the  thickness 
of  the  sills,  to  make  the 
over-all  measurement  6 
ft.  in  width.  In  some 
instances  the  joists  and 
sills  can  be  notched,  but 
a  more  substantial  way 
is  to  cut  them  as  shown 
in  the  floor  plan  and 
drive  large  spikes 
through  the  sills  into 
the  ends  of  the 
joists. 

The  10  studs  are 
cut  to  length  and  the 
pieces  for  the  plates 
mitered  on  the  ends. 
The  location  of  the 
studs  are  marked  on 
the    sills    and  end 
joists,  the  two  inter- 
mediate studs  being 
set    so   that  their 
inner  surfaces, 
which   receive  the 
window    sash,  are 
each    30  in.  from 
the  end,  or  outside. 
After  marking  the 
locations    for  the 
studs  on  the  joists 


nailed  to  the  sills,  then  plumbed  and 
braced  temporarily.  The  ends  are 
raised  in  the  same  manner,  the  stud  in 


Floor  Plan  in  Which  the  Two  Sills  are  Shown 
Spiked  to  the  Ends  of  the  Joists 

and  sills,  the  plates  are  marked  to 
match  them  and  then  spiked  to  the 
upper  ends  of  the  studs.  The  two  sides 
are  raised  first,  and  the  studs  toe- 


Side  and  End  Elevation, 
Showing  the  Location  of 
the  Bench 


each  being  set  in  the 
center.  The  mitered 
corners  of  the  plates 
are  spiked  in  a  man- 
ner similar  to  that 
in  which  a  picture 
frame  is  nailed  to- 
gether. The  nog- 
ging  pieces  are  cut 
to  fit  in  between  the 
studs  and  fastened 
on  them  halfway 
between  the  top  and 
bottom. 

The  roof  is  a  half- 
pitch  and  the  raft- 
ers   are    cut   on  a 
miter  at  the  upper 
ends,  the  lower  ones 
being  notched  out  to 
form    a  projection 
for  the   eave.  The 
two    end    pairs  of 
rafters  are  fastened  on  the  plates  and 
plumbed  with  their  outside  surfaces  at 
right  angles  to  the  outside  of  the  end 
studs.  The  other  four  pairs  are  spaced 
evenly  between  them. 

In  nailing  on  the  roof  boards,  the 
work  should  be  begun  at  the  bottom, 
and  1  ft.  of  the  boards  should  be  al- 
lowed to  project  over  the  end  rafters. 
The  boards  are  then  covered  with  the 


The  Motorcycle 
and  Its  House 


prepared  roofing. 
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The  siding  boards  are  nailed  on  in  a 
vertical  position,  allowing  openings 
for  the  door  and  window.  The  door  is 
so  hung  on  the  center  end  stud  that  it 
swings  outward. 

The  bench  is  built  up  level  with  the 
nogging  pieces  on  the  side  having  the 
window.  The  crosspieces,  holding 
the  top  planks  of  the  bench,  are  spiked 
to  the  studs  just  under  the  nogging 
pieces,  and  the  inside  ends  are  sup- 
ported on  posts.  The  planks  are 
spiked  to  the  crosspieces. 

To  Hold  Spokes  of  Wheels  in 
Wood  Patterns 

The  spokes  in  a  pattern  for  a  wood 
wheel  are  very  difficult  to  fasten  at 
the  hub  so  as  to  make  them  hold  like 


The  Metal  Forms  a  Hexagon  Which  Holds  the  Ends 
of  All  the  Spokes 

one  piece.  I  use  the  method  shown 
in  the  sketch,  which  not  only  draws 
them  tightly  together,  but  holds  them 
firmly.  This  method  is  very  simple. 
A  hole  is  bored  through  the  end  of 
each  spoke  and  another  hole  bored  to 
intersect  it  at  right  angles,  as  shown  by 
the  dotted  lines.  After  the  spokes 
are  in  position  melted  babbitt  metal 
is  run  into  the  holes.  As  the  metal 
cools  it  shrinks,  thus  drawing  the 
joints  closely  together. — Contributed 
by  Chas.  R.  Poole,  Los  Angeles,  Cal. 

Water  from  a  Drainpipe  Leak 
Absorbed  with  Brick 

An  emergency  call  to  repair  a  leak 
in  the  drainpipe  under  the  bathroom 
floor  of  a  fine  residence,  came  to  our 
shop  just  as  we  were  leaving  on  Satur- 
day evening.  Upon  examination  it 
was  found  that  a  permanent  repair 
could  not  be  made  without  putting  in 


a  new  piece  of  lead  pipe  and  wiping  at 
least  two  joints. 

We  decided  to  try  to  leave  the  job 
if  possible  until  the  next  workday. 
The  leak  was  closed  as  much  as  pos- 
sible by  hammering  the  metal,  but  we 
could  not  close  the  aperture  to  keep  it 
from  leaking.  The  drops  were  noted 
and  it  was  estimated  that  a  pint  would 
leak  out  in  about  12  hours.  As  there 
was  a  space  only  about  4%  in.  between 
the  pipe  and  plaster  and  an  opening  in 
the  floor,  4  by  12  in.  in  size,  it  was  out 
of  the  question  to  get  a  pan  large 
enough  under  the  leak  to  hold  the 
water. 

When  looking  around  in  the  base- 
ment we  found  a  pan,  1  in.  deep  and  9 
by  12  in.  in  size,  also  some  dry  soft 
brick.  We  placed  the  pan  on  the 
plaster  and  the  brick  in  the  pan.  For 
two  days  the  brick  absorbed  the  water 
as  fast  as  it  dropped  from  the  leak. 
This  method  can  be  used  by  plumbers 
in  many  places. — Contributed  by  C.  H. 
Bierly,  Zanesville,  O. 


Cutting  Piston  and  Valve-Stem 
Packing 

The  sketch  illustrates  a  simple  de- 
vice for  cutting  round  or  square  ring 
piston  or  valve-stem  packing.  It  is 
always  a  more  or  less  difficult  matter 
to  cut  the  ring  exactly  correct  in 
length,  to  say  nothing  of  getting  each 
end  the  proper  angle  so  that  they  will 
match  when  closed  around  the  rod. 
This  wood  gauge  or  mandrel  obviates 
all  difficulties,  giving  size  of  packing, 
size  of  rod  and  angle  of  cut.  The 
sawed  slot.  Fig.  1,  for  cutting  may  be 
at  any  angle  desired.  The  cut  is  made 
as  shown  in  Fig.  2.  This  little  device 
will  save  the  engineer  much  valuable 


Fig.  I  FiG.2 

The  Wood  Mandrel  with  Knife  Slot  and  Packing  Groove 
and  Manner  of  Cutting  Packing 

time,  as  usually  several  rings  of  pack- 
ing are  cut  and  thrown  away  before 
the  proper  size  has  been  obtained. 
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How  to  Clean  Portable  Farm  Engines 

This  method  of  cleaning  farm  en- 
gines is  from  the  Thresherman's  Re- 
view: Dissolve  1  lb.  concentrated  lye 
in  about  2  gal.  water,  and  with  a  mop 
saturate  the  engine  with  the  liquid,  be- 
ing careful  that  it  does  not  get  into 
the  oil  holes  of  the  journals  and  bear- 
ings. After  the  lye  has  eaten  all  the 
grease  and  gum  from  the  surfaces, 
clean  thoroughly  by  scraping  and 
brushing,  and  after  the  iron  is  dry  and 
free  from  grease,  apply  a  thin  coat  of 
lead  paint.  When  this  is  perfectly  set, 
paint  the  iron  a  deep  black  and  varnish 
heavily.  Coloring,  striping  or  decorat- 
ing should  be  done  before  varnishing. 
Then  the  engine  can  be  easily  and 
quickly  cleaned  with  a  dusting  cloth, 
and  escaped  oil  can  be  wiped  off. 


To  Make  Worn  Threads  of  a  Bolt 
Hold 

Where  it  is  necessary  to  use  a  screw 
or  bolt  having  worn  threads,  slot  the 
threaded  end  and  drive 
a  flat  wedge  into  the 
opening  as  shown  in  the 
sketch.  This  will  make 
the  bolt  or  screw  hold 
almost  as  well  as  if  new 
threads  had  been  cut 
on  it. — Contributed  by 
Edward  Matthews,  New  York  City. 


Double-Blade  Hacksaw  Frame 

The  purpose  of  the  double-blade 
hacksaw  frame  shown  in  the  illustra- 
tion, is  to  dispense  with  extra  frames 
for  holding  saw  blades  of  different 
grades  of  fineness.  This  frame  will 
hold  a  coarse  and  a  fine-tooth  blade  at 
the  same  time. 

The  crosspieces  carrying  the  blades 
are  made  of  brass,  5  in.  long,  and  the 
center  rod  is  of  steel,  %  in.  in  diam- 
eter and  12  in.  long.  A  flange  is  brazed 
on  the  rod  just  in  front  of  the  cross- 
piece  at  the  handle.  The  other  end 
of  the  rod  has  a  long  thread  to  fit  in 
a  threaded  hole  of  the  end  crosspiece. 


This  is  for  drawing  the  blades  tight 
by  turning  the  handle.    The  blades 


Two  Blades  are  Placed  in  the  Frame  and  Tightened 
Equally  by  the  Handle  on  the  Rod 

are.  held  in  slots  with  pins,  in  the 
usual  manner. — Contributed  by  P.  H. 
Tierney,  Lynn,  Mass. 


How  to  Measure  a  Resistance  with  a 
Voltmeter 

A  voltmeter,  whose  resistance  is 
known,  and  some  source  of  electrical 
pressure  are  all  that  is  required  to 
measure  a  resistance  by  this  method. 
The  voltmeter  is  first  connected  across 
the  terminals  of  the  source  of  pressure 
and  the  value  of  the  total  pressure  in 
volts  determined.  It  is  then  connected 
in  series  with  the  resistance  to  be 
measured,  and  the  combination  con- 
nected to  the  source  of  pressure.  The 
connections  of  the  voltmeter  for  meas- 
uring the  total  pressure  are  shown  in 
Fig.  1  by  the  dotted  lines,  and  the  full 
lines  indicate  the  connections  when 
the  unknown  resistance  is  in  circuit. 
The    first   reading  of  the  voltmeter. 


SOURCE  or  PRESSURE 


VOLTMETER 


The  Ordinary  Wiring  Diagram  and  the  Connections  of 
a  Voltmeter  for  Measuring  the  Total  Pressure 

which  is  the  total  pressure,  we  shall 
call  Et,  and  the  second  reading,  or 
the  one  obtained  when  the  voltmeter 
is  in  series  with  the  unknown  resist- 
ance, we  will  call  E^.  Assuming  the 
total  pressure  to  remain  constant,  the 
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pressure  over  the  unknown  resistance, 
which  we  will  call  E^,  can  be  deter- 
mined by  subtracting  the  value  of  E^, 
from  the  total  pressure,  Et,  or 
E.  =  E._E. 
In  any  series  circuit  in  which  there 
is  a  direct  current,  the  drop  in  pressure 
over  the  various  parts  bear  the  same 


VOLTMETER 


Fig. 2 

Connections  for  Measuring  the  Insulation  Resistance 
between  a  Circuit  and  the  Conduit  in  Which  the 
Circuit  is  Placed 

relation  to  each  other  as  exists  be- 
tween the  resistances  of  these  parts. 
Since  the  resistance  of  the  voltmeter, 
R^,  the  drop  in  pressure  over  the  volt- 
meter Ev,  and  that  over  the  unknown 
resistance,  E^,  are  all  known,  we  can 
determine  the  value  of  the  unknown 
resistance,  R^,  by  substituting  in  the 
following  equation: 

E^__  R^ 

~  K 

Solving  this  equation  for  R^  gives 


since      =     —  E^,  we  have 
[E.-E.]R, 
E^ 

This  method  of  measuring  resistance 
is  usually  employed  in  determining  the 
value  of  high  resistances  where  a  very 
great  degree  of  accuracy  is  not  re- 
quired, such  as  the  insulation  resist- 
ance of  a  lighting  or  power  circuit, 
insulation  resistance  between  the  field 
or  armature  windings  of  a  machine 
and  the  metal  parts  of  the  machine, 
etc.  The  connections  for  measuring 
the  insulation  resistance  between  a 
circuit  and  the  conduit  in  which  the 


circuit  is  placed,  are  shown  in  Fig.  2. 
Each  wire  can  be  measured  separately, 
and  the  side  having  the  greatest  leak- 
age should  be  connected  to  the  termi- 
nal of  the  generator  that  is  per- 
manently grounded,  if  one  side  is 
grounded.  By  making  the  connection 
as  indicated  above,  the  leakage  on  the 
line  will  be  less  than  if  the  connections 
be  reversed. 

The  nearer  the  resistance  of  the 
voltmeter  to  the  value  of  the  unknown 
resistance,  the  more  accurate  is  the  re- 
sult. If  the  value  of  the  total  pressure 
is  continually  changing,  two  voltme- 
ters should  be  employed,  one  being 
permanently  connected  across  the 
source  of  pressure,  and  the  other  in  se- 
ries with  the  unknown  resistance.  The 
resistance  of  the  voltmeter  across  the 
line  need  not  be  known. 

License-Number  Holder  for  an 
Automobile 

The  new  perforated  license  numbers 
are  intended  to  be  placed  in  front  of 
the  radiator  on  an  automobile.  A  much 
neater  method  than  the  old  way  of 
fastening  it  close  to  the  radiator  with 
wire,  is  to  make  a  bracket  from  a 
piece  of  band  iron,  which  is  easily  bent 


The  Perforated  License  Tag  is  Held  Firmly  and  Clear 
of  the  Radiator  by  the  Bracket 

to  the  shape  desired.  It  should  be 
made  in  accordance  with  the  pattern 
in  the  sketch,  but  the  dimensions  will, 
of  course,  be  governed  by  the  size 
of  the  tag  and  of  the  radiator  water 
cap.    Three  holes  are  drilled  after  the 
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strip  has  been  cut  and  bent  to  shape, 
one  through  the  double  strip  between 
the  loop  and  straight  part,  and  one  at 
each  end,  as  shown.  Small  bolts  are 
used  in  these  holes  for  attaching  the 
tag  to  the  bracket,  and  to  hold  the 
bracket  on  the  filler  cap. — Contributed 
by  E.  K.  Marshall,  Oak  Park,  111. 


the  enlarging  of  the  mandrel  is  sup- 
posed to  be  accomplished  without  any 
tempered  or  casehardened  surface,  so 


Fig.  I 


Ink  Fountain  for  Covering  Large 
Surfaces  on  Tracings 

Draftsmen  sometimes  find  it  neces- 
sary to  cover  considerable  spaces,  such 
as  wall  sections,  shadows,  etc.,  with 
ink.  To  do  this  with  a  pen  is  very 
tedious  work  and  also  injures  the  trac- 
ing cloth.  A  brush  is  not  always  ob- 
tainable, but  a  scrap  of  paper  can  be 
had  anywhere.  Roll  the  paper  up  into 
a  sharply  tapering  cone,  as  shown  in 


the  illustration,  and  tie  it  when  a  good 
point  is  obtained.  This  will  make  an 
implement  for  spreading  ink  which  is 
far  better  than  a  brush.  Dip  the  point 
into  the  ink  and  apply  it  to  the  parts 
to  be  covered. — Contributed  by  R.  F. 
Pohle,  E.  Lynn,  Mass. 


Sizing  Mandrels 

It  often  happens  that  a  mandrel  may 
be  necessary  for  a  certain  repair  job, 
when  there  is  none  at  hand  to  fit  the 
work.  The  old  method  of  enlarging  a 
mandrel,  when  found  a  little  too  small, 
was  to  cover  its  surface  with  center- 
punch  marks.  I  find,  however,  that 
the  two  methods  now  to  be  described 
are  far  superior  to  the  use  of  center- 
punch  marks. 

In  the  one  shown  in  Fig.  1  a  com- 
mon knurling  tool  is  used  on  that  part 
of  the  mandrel  where  the  close  fit  is 
required.  The  second.  Fig.  2,  is  to  roll 
a  series  of  grooves  or  corrugations  with 
the  corner  of  a  roll,  such  as  is  used  to 
finish  axle  journals.    In  either  method, 


nn|^  n 

V.  }  FlG.2 

Mandrels  may  be  Enlarged  a  Trifle  by  Knurling  or 
Rolling  Corrugations  on  Their  Surfaces 

that  the  metal  will  be  shaped  by  the 
rolling  process. 

The  knurling  method  has  been  suc- 
cessfully used  to  enlarge  bushings  that 
were  turned  too  small. — Contributed 
by  J.  H.  Maysilles,  Rochelle,  111. 


Wood  Top  on  a  Concrete  Floor 

The  accompanying  sketch  shows  a 
concrete  floor  designed  for  use  in  a 
yarn  mill.  The  problem  was  to  pro- 
vide a  floor,  resting  on  concrete,  to 
which  machinery  could  be  easily  and 
securely  attached,  says  a  correspond- 
ent of  Industrial  Engineering. 

Planed,  dovetailed  nailing  strips,  or 
sleepers,  2  by  3  in.,  were  accurately  set 
with  centers  18  in.  apart,  and  concrete 
was  poured  around  them,  so  as  to  com- 
pletely fill  the  space  beneath,  and  lock 
them  into  the  mass  of  the  slab.  The 
illustration  shows  the  sleepers  and  one 
system  of  reinforcing  bars  in  cross 
section,  and  also  shows  how  the  sleep- 
ers were  placed,  without  interfering 
with  the  reinforcing  scheme,  parallel 


Wood  Strips  Molded  in  the  Concrete  to  Make  Holders 
for  the  Flooring  Nails 

to  the  bars  of  the  upper  course,  and 
with  three  bars  to  each  space  between 
sleepers.    The  ends  of  the  bars  were 
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butted  halfway  between  the  sleepers, 
and  they  were  even  nailed  thereto 
with  two  4-in.  nails  at  each  bearing. 
On  top  of  the  planking,  and  at  right 
angles  to  it,  was  laid  a  floor  of  Vs-^^- 
square-edged  maple.  Machines  can  be 
readily  and  firmly  attached  to  this 
floor  by  lag  screws.  It  has  a  degree  of 
elasticity  not  possessed  by  concrete, 
and  is  much  more  comfortable  for  the 
workers. 


A  Homemade  Tamper 

A  serviceable  tamper  can  be  made 
of  an  old  shovel  handle  and  a  block 
of  wood.  The  block 
can  be  of  any  conven- 
ient hard  wood,  about 
6  in.  square  and  from 
12  to  16  in.  long.  Bore 
a  hole  in  one  end  of  the 
block  to  receive  the 
round  part  of  the 
shovel  handle.  The 
handle  is  sawn  off,  in- 
serted in  the  hole  and 
securely  nailed.  The 
end  of  the  block  is  covered  with  a 
piece  of  sheet  metal. — Contributed  by 
Otto  Kling,  Ada,  Ohio. 


Reading  Rules  from  Both  Ends 

Desk  rules  and  folding  rules  are 
made  with  the  figures  reading  from 
left  to  right  and  sometimes,  when 
measures  have  to  be  taken  from  right 
to  left,  it  is  inconvenient,  if  not  awk- 
ward, to  read  off  measurements  with- 
out error.  I  have  adopted  a  plan  by 
which  the  figures  on  rules  can  be  read 
either  way.  With  a  small  plane  I  cut 
off  the  figures  on  my  desk  rule  and 
substituted    open-faced    figures  from 


Mi|iii|i|iiiii|iii|iii|iii|ii)iii!i|i|i|i|i|i|i|iri|iii|i|i 

ii'i      no's      s>'3    /      gig      g'lo  rn 


The  Numerals  Marking  the  Inches  on  a  Rule  Run 
Consecutively  Beginning  from  Both  Ends 

right  to  left,  to  the  left  of  each  line  in- 
dicating inches,  and  for  the  reading 
from  left  to  right  full-faced  figures 
were  put  on,  so  as  to  make  a  distinc- 


tion and  prevent  errors.  These  two 
rows  of  figures  could  also  be  made  in 
different  colors. — Contributed  by  R. 
Roy,  Ottawa,  Can. 


To  Fit  Loose  Piston  Rings 

The  piston  rings  in  my  motorcycle 
engine  became  worn  so  that  there  was 
an  up-and-down  play  of  about  in., 
causing  the  engine  to  knock  and  lose 
compression.  As  I  did  not  care  to 
stand  the  expense  or  take  the  trouble 
of  fitting  new  rings,  I  remedied  the 
difficulty  in  the  following  manner: 

Some  thin  rings  cut  from  sheet 
metal  were  fitted  in  beside  the  old 
rings,  care  being  taken  to  have  them 
the  same  diameter  to  prevent  scoring 
the  cylinder.  The  engine  runs  as 
smoothly  and  quietly  as  when  new. — 
Contributed  by  C.  F.  Rowe,  Stephen- 
town,  N.  Y. 


To  Keep  a  Protractor  from 
Soiling  a  Drawing 

Every  draftsman  realizes  how  diffi- 
cult it  is  to  keep  drawings  clean  while 
working  on  them.  The  principal 
source  of  trouble  is  the  excess  of  lead 
deposited  from  the  pencil,  which  is 
spread  over  the  surface  of  the  paper 
by  the  triangles,  straightedge  (or  T- 
square)  and  protractors. 
The  worst  offender  in 
this  respect  is  the  steel 
protractor,  on  account  of 
its  weight  and  true  flat 
surfaces. 

The  best  way  to  over- 
come this  difficulty  is  to 
decrease  the  amount  of 
surface  contact  with  the 
paper.  This  is  accomplished  by  drilling 
three  small  holes  in  the  protractor  to 
receive  %-in.  steel  balls  tightly.  The 
protractor  being  only  .12  in.  thick,  the 
balls  will  project  a  trifle  on  each  side. 
This  arrangement  gives  a  minimum 
surface  contact,  yet  keeps  the  instru- 
ment close  enough  to  the  paper  to 
admit  of  accuracy  and  speed. — Con- 
tributed by  J.  C.  Wilson,  W.  Lynn, 
Massachusetts. 
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Equalizing  Clamp  for  Spring  Hangers 

A  very  handy  device  for  use  in  rail- 
road shops  for  equalizing  spring  hang- 
ers is  shown  in  the  sketch.  It  is  con- 
structed of  two  bars,  %  by  3  in.  by  5 
ft.,  and  two  crosspieces.  The  bars  have 
slots,  cut  to  coincide  with  each  other, 
to  receive  the  crosspieces,  which  are 
by  2  by  7  in.  One  of  the  cross- 
pieces  is  fitted  with  a  screw  as  shown. 
This  device  will  clamp  a  spring  hanger 


The  Bars  and  Crosspieces  in  Their  Positions  as  if  on  a 
Spring  Hanger 

and  hold  it  while  making  necessary 
repairs. — Contributed  by  A.  A.  Att- 
heide,  Evansville,  Ind. 


Homemade  Pipe  Vise 

As  I  had  some  pipe  to  cut  and  thread 
and  no  vise  to  hold  the  pipe,  I  made  a 
temporary  arrangement  of  angle  iron 
that  served  the  purpose  well.  The  two 
pieces,  A  A,  were  cut  from  the  end  of 
an  angle  iron  and  holes  drilled  through 
one  side  of  each  to  receive  the  largest 
pipe  I  had  to  cut.  The  angle  irons 
were  fastened  to  the  bench  about  2  ft. 
apart,  with  i/^-in.  bolts. 

Two  dogs,  B,  were  attached  to  each 
piece  of  angle  iron.  Three  holes  were 
drilled  for  each  dog  so  that  they  could 
be  adjusted  to  receive  and  hold  smaller 
pipes.    The  holes  in  the  angle  irons 


The  Pieces  of  Angle  Iron  as  They  are  Attached  to  a 
Board  or  Bench 

were  fitted  with  bushings  for  smaller 
pipes. — Contributed  by  Stanley  S. 
Zimmy,  Harvey,  111. 


An  Auger  Stop 

The  stop  is  made  of  a  piece  of  pipe, 
A,  that  will  slip  over  the  bit  and  of 
a  length  to  stop  the  bit  when  it  has  en- 
tered the  material  to  the  desired  depth. 


This  is  an  effective  stop  to  prevent  an 
auger  from  passing  too  far  through  the 
material,  and  also  to  enable  the  opera- 


The  Stop  on  an  Auger  Bit  to  Prevent  It  from  Boring  a 
Hole  too  Deep 

tor  to  clean  the  edge  of  the  hole  by 
continuing  to  turn  the  auger  after  the 
stop  strikes  the  surface  of  the  material. 
A  few  pieces  of  different  lengths  and 
of  a  size  to  slip  over  the  bits  will  be 
found  very  useful. 


How  to  Make  a  Pair  of  Climbers 

Finding  myself  in  need  of  a  pair 
of  pole  or  tree  climbers,  I  came  to  the 
conclusion  that  a  pair 
could  be  made  very 
easily  without  much 
expense.  I  procured 
six  old  10-in.  files  and 
used  three  of  them  to 
make  each  climber. 
The  illustration  plainly 
shows  the  manner  of 
shaping  and  fasten- 
ing them  together.  RIVETED 
The  files  are  first  bolted 
heated  and  bent  in- 
to shape,  then 
thoroughly  a  n  - 
nealed.  —  Contribut- 
ed by  Ambrose 
Zierck,  New  York 
City. 


Aluminum  Polish 

An  emulsion  of  equal  parts  of  rum 
and  olive  oil  can  be  used  for  cleaning 
aluminum,  says  Blacksmith  and  Wheel- 
wright. Potash  lye,  not  too  strong,  is 
also  effective  in  brightening  aluminum, 
and  benzol  can  be  used  for  the  same 
purpose. 

A  good  polish  for  aluminum  consists 
of  a  paste  formed  of  emery  and  tal- 
low, the  finish  luster  being  obtained 
by  the  use  of  rouge  powder  and  oil  of 
turpentine. 
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Lighting  a  Match  in  the  Wind 

The  accompanying  drawings  illus- 
trate two  methods  of  lighting  a  match 
in  the  wind.   The  match  box  as  shown 


^Two  Methods  of  Keeping  the  Flame  of  a  Match  Burning 
in  a  Strong  Wind 

in  Fig.  1  is  used  as  a  shield,  the  thumb 
being  pressed  on  the  head  ends  of  the 
matches  within  the  box,  to  prevent 
igniting  them.  In  Fig.  2  an  envelope  is 
used  to  shield  the  flame  from  the  wind. 
—Contributed  by  James  M.  Kane, 
Doylestown,  Pa. 


Saving  Gold  with  Oil 

The  fact  that  oil  can  be  used  for  the 
purpose  of  saving  filings  and  other 
small  particles  of  gold  and  other  prec- 
ious metals,  in  jewelers'  shops,  is 
probably  not  generally  known.  It  can 
be  easily  demonstrated  by  filling  a 
glass  half  full  of  water  and  pouring 
kerosene  on  top  of  the  water  to  a 
height  of  about  1  in.  If  then  some 
very  fine  gold  particles  are  dropped 
into  the  glass,  it  will  be  found  that 
they  will  lodge  at  the  water  line. — Con- 
tributed by  Wendell  Rice,  Caldwell, 
Idaho. 


How  to  Adjust  a  Spark  Coil 

A  recent  careful  investigation  of  a 
large  number  of  so-called  battery  com- 
plaints on  automobiles,  led  to  the  dis- 
covery that  more  than  90  per  cent  of 
them  were  due  to  an  improper  adjust- 
ment of  the  spark  coil.  The  first  thing 
the  average  motorist  does  when  his  car 
is  not  acting  right,  is  to  change  the 
adjustment  of  the  coil,  and  then  when 
no  spark  is  produced  he  blames  the 
battery,  when  in  reality  the  cause  of 
the  original  trouble  was  elsewhere.  A 
half  turn  of  the  adjusting  screw  on 
a  coil  will  often  increase  the  current 
required  by  the  coil  from  one-third  of 
an  ampere  up  to  one  and  one-half 
ampere,  or  nearly  five  times  the  actual 
current  required. 

A  wrongly  adjusted  coil  will  cause 
one  or  more  of  the  following  cases  of 
trouble :  Great  reduction  in  useful  life 
of  the  batteries ;  rapid  deterioration  of 
the  contacts  on  the  coil ;  unsatisfactory 
operation  of  the  motor;  general  dis- 
satisfaction on  the  part  of  the  operator. 

Adjust  the  coil  according  to  the  fol- 
lowing directions,  and  do  not  allow 
anyone  to  change  the  adjustment  for 
any  reason  whatever: 

First,  remove  the  vibrator  contact 
screw,  marked  A  in  the  accompanying 
illustration.  Second,  smooth  the  point 
of  the  screw  A  and  the  platinum  sur- 
face on  the  vibrator  spring  with  a  very 
fine  file  or  a  piece  of  very  fine  emery  pa- 
per. Third,  adjust  the  vibrator  spring  so 


I,  A 


End  of  the  Spark-Coil  Box  with  the  Vibrator  Parts  and 
Binding  Posts  for  the  Line 

that  the  hammer  or  piece  of  iron  on 
the  end  of  the  vibrator  spring  stands 
normally  about  -jV  in.  from  the  end  of 
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the  coil.  This  piece  of  iron  is  marked 
B  in  the  illustration.  Fourth,  turn  in 
the  contact  screw  until  it  just  touches 
the  platinum  contact  on  the  vibrator 
spring  very  lightly,  then  start  the  en- 
gine and  if  it  misses,  tighten,  or  turn 
in  the  contact  screw  corresponding  to 
the  cylinder  that  is  missing,  just  a  very 
small  amount  at  a  time,  until  the  en- 
gine runs  without  missing  explosions. 

If  the  carburetor  is  properly  adjusted 
and  the  coil  windings  and  circuits  are 
in  good  shape,  there  will  be  an  ample 
spark  with  the  smallest  possible  con- 
sumption of  battery  energy.  A  high- 
grade  coil  will  usually  save  its  price 
in  one  season,  through  the  economy 
effected  in  batteries. 


Handle  Shapes  for  Wheelbarrows 

If  the  handles  of  a  wheelbarrow  are 
altered  to  the  shape  shown  by  the  dot- 
ted lines  AA  in  the  sketch,  a  grip  for 

  q"  * 


The  Handles  are  Dressed  to  a  Shape  Similar  to  That  of 
an  Ax  Helve,  Producing  a  Knob  on  the  End 


the  hands  will  be  provided  that  greatly 
assists  the  laborer  and  causes  fewer 
blisters  than  the  ordinary  handle. 

The  cause  of  its  superiority  seems  to 
be  the  knob  on  the  end  which  is  sim- 
ilar to  that  on  an  ax  helve.  The  tops 
of  the  handles  are  left  untouched,  the 
sides  are  sheared  off  for  about  6  in. 
so  as  to  give  them  an  oval  instead  of  a 
circular  cross  section.  The  under  side 
is  still  more  changed.  About  %  in. 
from  the  end  of  the  handle  the  wood 
slopes  sharply,  showing  a  difference  in 
circumference  of  about  1  in.  between 
the  knob  and  the  smallest  part.  From 
this  point  it  gradually  slopes  to  the 
normal  size  at  about  6  in.  from  the 
end. — Contributed  by  S.  H.  Packard, 
Boston,  Mass. 


A  Sliding  Door  Lock 

A  very  simple  sliding  door  or  gate 
lock  that  has  been  used  with  satisfac- 
tion is  shown  in  the  illustration.  This 


The  Bent  End  on  the  Bolt  Holds  the  Door  Tightly 
against  the  Jamb  When  in  a  Locked  Position 

lock  has  a  feature  that  is  not  found  in 
most  locks  of  this  character — that  of 
keeping  the  door  tightly  against  the 
jamb  besides  locking  it.  The  illustra- 
tion shows  the  bolt  in  a  locked  posi- 
tion ready  to  receive  a  padlock. 

To  operate  the  lock,  lift  the  hasp 
from  the  staple  bringing  the  bent  end 
of  the  bolt  in  line  with  the  slotted 
hole  in  the  door.  This  will  allow  the 
bolt  to  be  drawn  through  and  left  in 
an  unlocked  position,  as  shown  by  the 
dotted  lines. — Contributed  by  W.  H. 
Wake,  Paterson,  N.  J. 


A  Cup  on  a  Decorator's  Scraper 

When  washing  or  scraping  walls, 
ceilings  or  other  surfaces  previous  to 
redecorating,  the  refuse  is  usually  al- 
lowed to  fall  anywhere,  so  that  consid- 
erable cleaning  and  scrubbing  of  the 
floors  become  necessary.  If  the  little 
device  shown  in  the  sketch  is  attached 
to  the  scraper,  it  will  catch  all  the 
scrapings  and  keep  the  rooms  tidy  for 


the  decorator.  The  device  can  be  made 
of  a  piece  of  tin  and  attached  to  the 
scraper  with  a  stove  bolt. 
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Renewing  Fuse  Plugs 

Having  a  number  of  fuse  plugs  on 
hand  which  I  desired  to  renew,  I  first 
removed  the  old  rivet  at  the  bottom  of 
the  plug  and  put 

^          _    ^  3.    piece  of 

fuse  wire,  A, 
with  a  split 
rivet,  C,  soldered 
to  it  at  B.  It 
is  only  necessary 
to  bend  the  fuse  wire  over  and  solder 
the  other  end  as  shown  in  D,  and 
the  plug  is  as  good  as  new.  A  num- 
ber of  these  fuse  wires  with  rivets 
attached  are  kept  ready,  and  one  of 
them  can  be  attached  in  a  short  time. 
—Contributed  by  W.  C.  Heidt, 
Chicago. 


1 


Holder  for  a  Barn  Door 

A  door  hung  on  rollers  is  easily  kept 
open  or  shut,  as  the  case  may  require, 
by  notching  the 
track,  as  shown 

at    A     in     the  ^  

sketch,  to  fit  the 
circumference  of  the 
wheel.  The  door  will  re- 
main at  the  point  of  the 
notch  when  the  wheel 
sinks  into  the  notch,  but 
it  can  also  be  easily  pushed  over  the 
depression  in  opening  or  closing  the 
door. — Contributed  by  Earl  R.  Hast- 
ings, Corinth,  Vt. 


Stopping  a  Weld 

A  weld  can  be  stopped  at  any  point 
by  placing  a  piece  of  paper  in  between 
the  pieces  just  before  they  are  brought 
to  a  welding  heat.    The  metal  will 


A  Piece  of  Paper  Placed  between  the  Red-Hot  Parts  will 
Stop  a  Weld  at  Welding  Heat 

not  run  together  where  the  paper  is 
placed. — Contributed  by  A.  S.  Thomas, 
Gordon,  Ont. 


Disinfectants  for  Various  Articles 

A  deodorizer  is  not  necessarily  a  dis- 
infectant as  well,  nor  is  the  reverse 
true.  Strong-smelling  substances  are 
not  usually  the  best  disinfectants.  The 
germicides  or  disinfectants  best  suited 
for  some  particular  purposes,  are  given 
herewith. 

Bedsteads — Hot  carbolic  acid  or  cor- 
rosive sublimate.  The  carbolic  acid 
should  be  5-per-cent,  and  the  corrosive 
sublimate,  a  0.001-per-cent  solution. 

Bedding — Steam  them,  boil,  or  use 
a  strong  formalin  solution. 

Brushes  and  Brooms — Those  of  a 
good  grade  may  be  steamed  or  boiled, 
while  the  cheaper  ones  should  be 
washed  in  strong  alkaline  soap  and 
soaked  in  carbolic  acid  of  5-per-cent 
strength. 

Books — Put  them  in  a  closed  place 
and  treat  with  formaldehyde  gas. 

Dead  Bodies — Wrap  in  sheets  wet 
Avith  corrosive  sublimate,  carbolic  acid, 
or  tricresol. 

Clothing — Steaming,  boiling  or  ex- 
posing to  formalin  gas  is  good. 

Carpets — Steam  them,  or  sprinkle 
formalin  under  them. 

Draperies — These  should  not  be 
allowed  to  remain  in  a  sick-room.  If 
they  have  been  exposed  to  infection, 
they  should  be  boiled ;  but  if  such  treat- 
ment would  ruin  them,  nothing  re- 
mains to  do  but  burn  them. 

Floors — All  floors  should  be  washed 
well  with  carbolic  acid  (5-per-cent) 
and  corrosive  sublimate  (0.001-per- 
cent) or  tricresol. 

Furniture,  etc. — Formaldehyde  gas 
is  good.  Glassware  should  be  boiled. 
Leather,  skins,  and  other  articles  being 
partly  made  thereof,  should  be  washed 
in  a  5-per-cent  carbolic-acid  solution. 
Money,  paper  or  coin,  may  be  boiled, 
and  as  it  is  often  very  badly  contami- 
nated, this  should  not  be  overlooked. 
— Contributed  by  Loren  Ward,  Des 
Moines,  Iowa. 


CPulverized  or  floss  asbestos,  mixed 
with  a  little  plaster  of  Paris  and  water, 
makes  a  good  paste  for  stopping  holes 
in  stoves. 
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How  to  Build  a  Greenhouse 

By  PHILIP  L.  McKEE 


A  summer  garden  patch  affords 
pleasure  and  profit  to  many  people  and 
almost  everybody  has  either  owned, 
or  worked,  or  helped  to  work  such  a 
garden,  but  how  many  people  know 
about  the  ''winter  garden  patch."  It 
is  just  as  easy  to  grow 
lettuce,  radishes,  tomatoes, 
cucumbers,  melons  and 
even  flowers  during  the 
winter  as  it  is  in  the  sum- 
mer if  you  have  a  small 
hothouse,  or  greenhouse. 

It  is  surprising  what  can 
be  done  with  just  a  small 
greenhouse.  A  house,  10 
ft.  wide  and  20  ft.  long, 
will  produce  all  the  vege- 
tables an  average  family 
will  use  during  a  winter 
season,  and  enough  over  to 
pay  much  of  the  expense 
of  growing.  In  addition 
to  the  vegetables  a  great 
many  flowers  can  be 
grown,  and  the  greenhouse 
affords  an  excellent  place 
for  storing  the  house 
plants  in  the  cold  winter 
months.  It  will  be  a  good 
place  to  put  the  geraniums, 
the  rubber  tree,  the  ferns 
and  such  other  plants  as  it 
may  be  desired  to  keep. 

The  pleasure  side  of  the 
greenhouse  is  very  attrac- 
tive to  those  who  enjoy 
watching  things  grow. 
The  work  is  very  interest- 
ing and  instructive;  it 
brings  one  close  to  nature,  and  the 
lessons  learned  are  from  first-hand 
sources. 

Owing  to  the  high  cost  of  living  the 
profit  side  will  probably  be  of  most  im- 
portance, and  let  it  therefore  not  be 
overlooked  that  a  house  of  the  size 
mentioned  will  surely  pay  a  dividend 
above  the  stock  of  vegetables  for  the 
table,  if  it  is  given  just  ordinary  care 
and  attention.    The  commercial  vege- 


table grower,  the  man  who  grows  for 
the  market,  figures  a  clear  profit  of  50 
cents  for  every  square  foot  of  growing 
space  in  his  greenhouses,  and  at  this 
rate  a  house  10  by  20  ft.  would  net 
$75.00  above  expenses.    The  house  be- 


A  Small  House 
Vegetables  a 


with  a  Floor  Space  of  200  Sq.  Ft.  will  Produce  All  the 
Small  Family  can  Use  During  the  Winter  Months 

ing  small,  the  expenses  will  be  greater 
in  proportion  to  the  quantity  of  vege- 
tables produced,  but  on  the  other  hand, 
they  can  be  sold  direct  to  the  con- 
sumer at  far  better  prices — probably 
twice  as  much  as  the  truck  gardener 
gets. 

Anyone  who  is  at  all  handy  with 
tools  can  erect  the  house  and  put  in 
the  heating  system.  The  materials  can 
be  had  from  the  manufacturers  who 
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make  a  specialty  of  this  line  of  work, 
at  very  reasonable  prices,  or  they  can 
be  made  by  some  local  planing  mill. 


Fig.  1 — Cross  Section 
of  the  Greenhouse, 
Showing  the  Dimen- 
sions and  the  Loca- 
tion   of  the 
Benches  and 
the  Manner  of 
Trussing 
the  Roof 
Bars 


Cypress  is  the  best  wood  to  use,  but  if 
this  cannot  be  had,  a  good  grade  of 
pine  or  fir  will  do.  The  heating  sys- 
tem should  be  either  hot-water  or 
steam,  the  former  preferred. 

How  to  Commence  Work 

The  tools  needed  to  complete  the 
entire  house  are  the  following:  Saw, 
hammer,  level,  square,  homemade 
miter  box,  18-in.  pipe  wrench,  12-in. 
monkey  wrench,  pipe  cutter  and  a  pipe 
threader  that  will  thread  pipe  up  to 
2  in.  in  size.  If  all  of  these  tools  are 
not  at  hand,  they  can  be  purchased  for 
little  money  new,  and  very  cheap  sec- 
ond hand.  It  may  also  be  possible  to 
borrow  one  or  two  for  a  day  or  so, 
thus  saving  some  of  this  expense. 

The  sketch.  Fig.  1,  showing  cross 
section,  will  give  a  good  idea  of  how 
the  house  is  to  be  framed  and  of  its 
general  features.  By  carefully  study- 
ing this  drawing  anyone  should  be  able 


to  understand  it  without  difficulty. 
For  a  house  of  this  size  the  posts, 
Fig.  2,  for  the  walls  should  be  of  2-in. 

pipe,  as  this  makes  the 
best  wall  and  gives 
the  neatest  appearance, 
but  they  can  be  of 
wood.  Fig.  3,  if  pipe 
is  not  easily  had  at  a 
reasonable  cost.  If 
wood  posts  are  used, 
they  should  be  square 
and  planed  on  all  sides 
so  paint  can  be  ap- 
plied easily  and  to 
give  a  nice  appearance. 
If  round  posts  are  the 
only  ones  to  be  had,  a 
slab  should  be  taken 
off  on  one  side  to  give 
a  nailing  surface  for 
the  sheathing  of  the 
wall.  The  kind  of 
posts  to  be  used, 
should  be  decided,  the 
posts  made  ready,  the 
post  holes  dug,  a  brick 
or  piece  of  stone  put 
at  the  bottom  of  the 
hole  and  the  posts  set 
in  place.  These  posts 
should  be  set  3  ft.  deep 
in  the  soil  and  placed  5  ft.  2  in.  apart, 
center  to  center.  After  the  first  line 
is  set  for  the  proper  length  of  the 
house,  carefully  set  the  line  for  the 
width.  If  pipe  posts  are  used,  be  care- 
ful when  setting  them  to  get  the  tops 
all  in  line  and  level.  If  the  posts  are 
wood,  they  can  be  sawn  of£  in  line 
after  they  are  firmly  tamped -in  place 
in  the  soil.  A  good  height  for  the 
walls  is  6  ft.,  but 
they  may  be 
lower  or  higher 
just  as  desired. 
Of  course  in 
setting  posts, 
they  must  be 
arranged  for 
pitch  for  the 
water    to  dram 

off  in  the  gutter,  unless  an  eave  plate 
is  used,  in  which  case  the  wall  should 
be  level.    Give  all  the  material  two 
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coats  of  paint  before  erecting  the 
house,  using  white  lead  and  oil  or  a 
good  mixed  paint. 

Framing  the  Roof 

After  all  the  posts  are  set,  they  are 
ready  for  the  roof  framework.  If  the 
posts  are  of  pipe,  an  iron  flange  or 
casting  must  be  used  on  the  top  for 
fastening  the  eave  plate  or  gutter  in 
place ;  if  wooden,  simply  nail  the  plate 
or  gutter  in  position,  using  three  20- 
penny  spikes  at  each  post. 

The  gutter  or  plate  may  be  made  as 
shown  in  Fig.  3,  or  in  any  other  suit- 
able manner.  After  this  has  been 
done,  the  roof  bars  and  the  ridge 
should  be  put  up.  The  bars  should  be 
rabbeted  on  each  side  as  shown  in  Fig. 
3,  and  the  ridge  should  have  a  groove 
in  each  side  for  the  glass  to  fit  into. 

Nail  one  bar  on  each  side  of  the 
ridge  at  each  end  and  then  set  in  place 
so  that  the  lower  end  of  each  bar  rests 
in  position  on  the  eave  plate  or  gutter. 
Nail  the  lower  ends  fast,  using  one 
6-penny  finishing  nail  on  each  side  of 
the  bar  and  a  4-penny  on  top  through 
the  tongue  of  the  bar.  Nail  the  inter- 
mediate bars  in  place,  being  careful  to 
space  them  the  proper  distance  apart. 
Mark  off  the  places  for  the  bars  on  the 
ridge  and  at  the  eave,  or  cut  a  small 
block  of  wood  iV  in.  longer  than  the 
width  of  glass  being  used  and  use  this 
as  a  template  for  spacing  the  bars.. 

When  the  bars  are  in  place,  fasten 
the  hinges  to  the  ventilator  sash  to  be 
used  at  the  top  of  the  roof.  Hinge  the 
sash  in  position  on  the  roof  (Fig.  4), 
first  nailing  the  little  header  pieces  be- 
tween the  bars  as  a  stop  for  the  glass 
in  the  rows  just  below  the  ventilators. 

The  roof  can  now  be  glazed.  Use 
good  putty,  running  it  along  the  glass 
rabbet  on  the  bars  with  the  fingers, 
and  bedding  the  glass  down  tightly 
into  it.  Start  at  the  lower  end  of  the 
bar  and  work  toward  the  ridge  giving 
the  lights  of  glass  a  lap  of  i%  to  in. 
Use  one  single  light  between  the  bars 
in  the  ventilators  if  possible,  but  if  not, 
give  the  glass  a  lap  the  same  as  on  the 
roof.  Fasten  the  lights  in  place  with 
%-in.  No.  16  galvanized  brads  or 
brass  shoe  nails,  and  then  scrape  ofif 


the  surplus  putty  from  underneath  the 
glass.  Do  not  use  putty  on  top  of  the 
glass  as  in  glazing  sash  for  a  residence. 
A  good  size  of  glass  to  use  is  16  by 
18  in. 

Gable  Ends  and  Sides  ^ 
One  gable  end  should  be  glazed  and 
the  other  should  adjoin  the  residence, 
barn  or  other  building  in  which  the 


small  heater  is  located  that  is  to  keep 
the  greenhouse  warm.  For  the  glazed 
end  use  wood  posts  and,  if  desired,  put 
in  a  door  frame  made  of  2  by  4-in. 
studs,  and  a  small  door.  Cut  off  the 
upper  ends  of  the  upright  glazing  bars 
for  the  end,  to  suit  the  pitch  of  the  roof, 
using  the  miter  box  for  this  work. 
Glaze  in  the  same  way  as  the  roof,  b^^t 
just  butt  the  lights  of  glass  end  to  end 
in  place  of  giving  them  a  lap  as  before. 

For  the  walls  it  will  be  cheaper  to 
have  sheathing  from  the  ground  to  the 
eave,  but,  if  desired,  glass  can  be  used 
in  one  wall  to  get  light  (Fig.  5).  If  the 
house  is  placed  east  and  west,  use 
glass  in  the  south  wall.  If  pipe  posts 
are  used,  it  will  be  necessary  to  first 
fasten  a  2  by  2-in.  piece  on  the  outside 
to  get  a  nailing  surface  for  the  sheath- 
ing. If  the  wall  is  to  be  boarded  up 
solid,  the  post  blocking  will  run  full 
height,  but  if  glass  is  used,  it  will  be 
only  long  enough  for  the  height  of  the 
sheathing. 

For  glass  in  the  wall  a  sill  is  neces- 
sary for  the  side  bars  to  rest  on,  and 
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it  should  be  beveled  to  shed  the  water. 
Nail  the  side  bars  to  this  sill  and  to 
the  eave,  just  as  for  the  roof  bars  and 


glaze  in  same  manner  as  for  the  gable 
end. 

Nail  the  sheathing  with  8-penny 
common  nails.  Use  any  common  lum- 
ber for  first  sheathing,  but  have  it  a 
different  width  than  the  second,  or 
outside  sheathing,  so  the  wall  will  be 
tight.  After  the  first  sheathing  is  on, 
use  a  layer  of  good  building  paper  and 
then  cover  it  with  drop  siding  or  clap- 
boards. The  sides  and  ends  should  be 
boarded  alike  and  corners  finished  off 
by  nailing  the  pieces  upright  to  con- 
ceal the  joint. 

Benches  or  Tables 

These  can  be  built  of  common  rough, 
pecky  cypress  or  hemlock,  using  1  by 
6-in.  and  2  by  4-in.  material.  Benches 
should  be  36  in.  high  from  the  ground 
to  the  top.  Make  the  legs  of  2  by  4-in. 
rrftterial,  cut  2  ft.  6  in.  long,  and  nail 
them  on  the  end  of  the  crosspieces,  cut 
of  same  material  to  the  right  length 
for  the  width  of  bench.  The  1  by  6-in. 
pieces  are  used  for  the  bottoms  and 
sides.  They  should  be  placed  about 
in.  apart  for  the  bottom  to  allow  for 
drainage.  Benches  should  be  level. 
Set  the  legs  on  bricks  to  prevent  set- 
tling. For  the  house  described  use 
two  benches,  each  about  3  ft.  8  in. 
wide. 

Heating 

This  house,  10  by  20  ft.,  will  require 
only  a  small  amount  of  radiation  and 
can  be  heated  by  a  medium-sized  hot- 
water  laundry  stove.  This  heater 
should  be  set  about  3  ft.  lower  than 


the  greenhouse  floor,  if  possible.  If 
necessary  it  can  be  placed  on  the  same 
level  but  this  will  not  produce  a  good 
circulation  throughout  the  system. 

From  the  heater  run  a  2-in.  flow  pipe 
into  the  greenhouse  just  beneath  the 
ridge,  or  along  under  one  of  the  eaves, 
carrying  it  to  the  far  end  of  the  house. 
At  the  far  end  take  off  two  branches, 
one  on  each  side,  of  iy2-in.  pipe,  lead- 
ing to  the  return  pipes  under  the  two 
benches.  To  get  an  inside  tempera- 
ture of  60  deg.,  at  zero  outside,  9  lines 
of  2-in.  pipe  are  needed  for  this  house, 
or  11  lines  of  iy2-'m.  pipe.  After  de- 
ducting the  2-in.  flow  pipe  there  are  8 
lines  of  2-in.  pipe  to  put  under  the 
benches,  four  on  each  side,  or  10  lines 
of  1%-in.  pipe,  using  five  on  each  side. 
The  lines  of  pipe  under  the  benches 
can  be  made  up  with  manifolds  or  tees 
and  nipples.  On  the  near  end  of  the 
greenhouse  two  1%-in.  branches  will 
again  connect  the  coils  to  a  2-in.  pipe 
for  the  main  return.  For  steam  use  one 
li/4-in.  flow  pipe  and  six  lines  of  li4-in. 
returns,  three  on  each  side,  with  a  1-in. 
pipe  for  the  main  return. 

About  Buying  Materials,  etc. 

The  best  plan  will  be  to  get  the  ma- 
terials from  a  greenhouse  manufac- 
turer as  the  cost  will  be  less  and  every- 


are  Used  on  the  Bottom  Part  and  Glass 
above  the  Benches 

thing  can  be  had  cut  and  fitted  ready 
to  be  set  in  place.  He  will  also  furnish 
plans  and  printed  instructions  telling 
how  to  erect  everything,  and  thus  time 
and  money  will  be  saved. 


I 


POPULAR 

Scraper  for  Brass  Work 

When  scraping  brass  boxes  and 
other  brass  or  bronze  parts  with  the 
ordinary  scraper,  it  will  be  observed 
that  the  tool  digs  in  and  makes  rough 
work  or  chatter  marks.  This  is  due  to 
the  nature  of  brass  which  demands 
that,  to  cut  smoothly,  any  tool,  whether 
hand,  or  for  use  in  a  machine  or  drill, 
must  have  a  straight  top  face  or  nega- 
tive rake.  A  good  brass  scraper  may 
be  made  from  any  flat  or  square  file  by 
simply  grinding  off  the  teeth,  leaving 
the  edges  square.  In  use,  the  back 
edge  should  rest  on  the  work  as  well 
as  the  straight  edge,  thereby  lending 
support  to  the  tool  and  helping  to  cut 
smooth. 
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Boring  and  Turning  Long  Pieces 

I  inclose  a  drawing  illustrating  how 
to  bore  and  turn  a  piece  longer  than 
the  lathe,  or,  at  least,  the  way  I  did 
one  long  job. 

There  came  into  the  shop  one  day 
a  roll  that  had  a  broken  journal,  as 
shown  in  Fig.  1.  There  was  a  "hurry 
up"  tag  on  the  piece.  When  clinched, 
the  roll,  minus  the  journal,  was  as 
long  as  our  lathe ;  so  no  help  from  the 
tailstock  or  carriage  could  be  looked 
for.  So  we  moved  the  table,  or  block, 
of  the  radial  drill  over  to  the  end  of 
the  lathe  and  fastened  it  snugly.  As 
it  weighed  500  lb.,  it  only  needed  wood 


clamps  to  keep  it  from  pushing  away. 
Then  a  planer  center  was  mounted  on 
parallel  blocks,  as  in  Fig.  2,  and  the 
end  drilled  out  for  a  tap  the  size  of  the 
broken  journal.    After  hand  tapping 


BREAK  AT  THIS  POINT 


The  Extension  on  the  Lathe  Bed  Forms  a  Block  to 
Hold  the  Tailstock  of  the  Lathe 

the  journal  hole,  a  new  piece  was 
screwed  in  very  tightly — a  piece  with 
the  free  end  slightly  larger  than  the 
required  finished  size.  Then  a  com- 
pound rest  from  another  lathe  was 
bolted  to  the  block,  a  center  put  in  the 
new  end,  the  planer  center  run  into 
this,  and  the  journal  turned  off  to  size, 
using  the  hand  feed  in  the  compound 
rest.  This  job  might  have  been  done 
in  other  ways,  but  the  one  illustrated 
was,  under  the  circumstances,  fairly 
quick  and  accurate  and  saved  sending 
the  piece  to  a  shop  having  larger  tools. 
— Contributed  by  D.  A.  Hampson, 
Middletown,  N.  Y. 


Cold-Storage  Temperatures 


In  the  following  list  is  given  a 
number  of  articles  together  with  the 


Ale 

Apples 
Asparagrus 
Bananas 
Beef— fresh 

\\  —salt  - 
—dried 
Beans 
Beer 

"  bottled 
Berries 
Butter 
Cantaloupes 
Carrots 
Celery  - 
Cabbagre 
Calves  - 
Canned  Goods 


-  33 

Cheese 

34 

35 

Cider  - 

-  33 

-  34 

Cigrars 

35 

35 

Dates 

-  50 

-  35 

Eggs  - 

32 

36 

Fruits— dried  - 

-  38 

-  40 

Fish— dried 

35 

36 

—fresh 

-  28 

-  33 

Flours 

40 

45 

Furs 

undressed 

-  32 

-  36 

35 

20 

Game  to  freeze 

-  15 

-  35 

after  frozen  - 

28 

34 

Ginger  Ale 

-  37 

-  34 

Grapes 

35 

33 

Hams— brined  - 

-  36 

-  33 

not  " 

20 

35 

Hogs 

-  30 

approximate  temperature,  in  degrees 
Fahrenheit,  at  which  each  is  best  kept: 


Honey 
Hops 
Lard 

"  oil 
Lemons 
Livers 
Maple  syrup 
Milk 

Nuts  in  shell 
Onions 

Oleomargarine 
Oranges 
Ox  Tails 
Oysters  in  shell 
in  tubs  - 
Poultry  scalded 
Poultry  dry  picked 
Peaches 


38 

Pears 

35 

36 

Pork— fresh 

-  32 

32 

"  —salt  - 

36 

40 

Porter  - 

-  33 

36 

Potatoes 

36 

25 

Parsnips 

-  34 

40 

Sauerkraut  - 

35 

34 

Sausage  Casings 

-  20 

36 

Sheep 

32 

33 

Sweet  Corn 

-  35 

20 

Syrup 

38 

36 

Tenderloins 

-  33 

30 

Tobacco 

35 

32 

Tomatoes  - 

35 

25 

Walnuts 

-  35 

20 

Watermelons 

34 

28 

Wines 

-  45 

35 

Woolens 

32 
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A  Machinery  Guard 

The  accompanying  sketch  shows 
how  a  guard  to  set  around  machinery 
may  be  made.  It  was  designed  by  a 
correspondent  of  Power.     The  posts 


The  Frames  Have  Metal  Posts  That  Fit  into  Metal 
Tubes  Set  in  the  Concrete  Floor 

are  of  1%  by  4-in.  dressed  hard  wood. 
The  side  strips  are  %  by  3  in.  and  of 
the  same  material.  For  a  6-ft.  wheel 
the  frame  is  made  6  ft.  long,  4  ft.  4  in. 
high,  and  the  lower  side  strip  is  set 
into  the  posts  with  its  lower  edge  8  in. 
above  the  floor.  The  top  strip  is  fas- 
tened to  the  top  of  the  posts  as  shown. 

The  floor  irons  are  made  of  li/4-in. 
pipe,  cut  to  the  desired  length,  and 
after  the  concrete  floor  has  been  drilled, 
the  1%-in.  pipe  sleeves  are  set  and  ce- 
mented in  place.  The  irons  used  on 
the  frames  are  of  1-in.  pipe,  drawn  out 
flat  for  about  one-half  their  length. 
Holes  are  drilled  in  the  flattened  part 
for  14  by  2%-in.  carriage  bolts  to  se- 
cure them  to  the  frames.  After  the 
frames  are  made,  they  should  be 
painted  to  match  the  color  of  the  en- 
gine, and^  when  dry,  they  are  covered 
with  steel-wire  fencing,  48  in.  wide. 
When  any  work  on  the  machinery  is 
required,  the  frames  can  be  removed 
without  leaving  any  projections  on  the 
floor. 


CA  very  effective  fish  bait  is  made  by 
inclosing  a  live  minnow  in  a  short  sec- 
tion of  glass  tube,  which  is  filled  with 
water  and  both  ends  closed  with  corks. 
Fasten  this  to  the  line  in  place  of  the 
spoon. 


An  Effective  Screwdriver 

When  a  screw  cannot  be  turned  with 
an  ordinary  screwdriver,  the  following 
method  is  usually  successful.  Put  the 
cutting  edge  of  a  cold  chisel  in  the  slot 
of  the  screw  head  and  slightly  turn  the 
chisel  in  the  direction  to  loosen  the 
screw.  This  will  cause  the  chisel  to 
*'climb"  out  of  the  slot  a  trifle.  Hit  the 
head  of  the  chisel  a  light,  sharp  blow 
which  will  cause  it  to  bottom  in  the 
slot,  but  the  inertia  of  the  chisel  in 
turning  to  its  original  position  will 
cause  the  screw  to  turn  a  small  amount 
in  the  desired  direction.  By  repeating 
this  several  times  the  screw  can  be 
loosened  so  it  is  easily  turned  with  a 
screwdriver. — Contributed  by  C.  A. 
Gilson,  E.  Lansing,  Mich. 


A  Spatula  Holder 

A  druggist  desiring  to  keep  his 
spatulas  bright  and  clean  made  a  place 
on  a  shelf  as  shown  in  the  illustration. 
It  is  simply  two  shelves  placed  close 
together,  with  the  space  A  between 
them  slightly  tapering  from  one  end 
to  the  other.  Before  fastening  the 
shelves  in  place  the  surfaces  facing 
each  other  were  covered  with  fine 
emery  cloth. 

After  using  a  spatula,  it  is  wiped 
clean,  then  run  in  and  out  the  space 


The  Tapering  Space  between  the  Shelves  is  Lined  with 
Fine  Emery  Cloth  on  Both  Sides 

where  it  fits  most  closely.  This  will 
keep  it  bright  and  clean,  and  it  may 
then  be  left  in  the  opening  until  needed 
ao:ain. 
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To  Hold  a  Negative  in  a  Printing 
Frame 

When  printing  postal  cards  and 
working  fast,  it  always  bothered  me  to 
hold  the  negative  in  the  printing  frame 
while  removing  the  card.  To  over- 
come this  trouble  I  decided  to  contrive 
some  arrangement  to  hold  the  negative 
in  the  frame  when  the  back  was  re- 
moved. The  device  I  made  consists 
of  a  thin,  flat  spring,  about  %  in.  wide 
and  as  long  as  the  width  of  the  frame 
opening.  Two  lugs  are  formed  and 
soldered  to  the  ends,  as  shown  in  Fig. 
1,  for  holding  the  plate,  and  a  central 
lug  is  soldered  on  to  provide  a  means 
of  fastening  the  spring  in  position.  A 
groove,  about  -^q  in.  deep,  was  cut  in 
the  opposite  end  of  the  frame  to  re- 
ceive one  end  of  the  negative. 

In  use,  slide  the  plate  into  the  frame 
and  into  the  lugs  on  the  spring,  and 
push  the  spring  upward  until  the  plate 
can  be  slipped  into  the  slot  at  the 
opposite  end  of  the  frame.  The  pres- 
sure of  the  spring,  as  shown  in  Fig.  2, 
will   hold   the   plate   securely.  The 


Fig.  I 


Fig. 2 


The  Spring  with  Its  Clips  and  Manner  of  Holding  a 
Negative  in  a  Printing  Frame 

frame  can  be  handled  quite  roughly 
and  as  fast  as  desired  without  any 
danger  of  the  plate  falling  out. — Con- 
tributed by  Thos.  L.  Parker,  Wibaux, 
Montana. 


CA  number  of  bright  tin  disks  tied  to 
the  limbs  of  a  fruit  tree  will  prove  an 
efficient  means  of  driving  away  infest- 
ing birds. 


How  to  Make  an  Electrolytic 
Interrupter 

Obtain  a  glass  jar  or  wide-mouth 
bottle  about  one-quart  size.  An  or- 
dinary round  bottle  will  serve  very 
nicely  by  having  the  top  cut  ofif,  thus 
forming  a  glass 
jar.  Make  a  top 
for  the  jar  from 
a  piece  of  %-in. 
pine  similar  to 
the  one  shown  in 
the  illustration. 
The  lower  por- 
tion extends 
down  inside  the 
jar  and  serves  to 
hold  the  top  in 
place.  Cut  a  slot 
in  this  top,  %  in. 

wide   and  2  in.  

long.    This  slot 

should  be  cut  at  right  angles  to  a  diam- 
eter of  the  top  and  extend  1  in.  on 
either  side  of  the  diameter.  It  should 
be  about  I/2  ii^-  from  the  center  of  the 
top.  Directly  opposite  the  center  of 
the  slot  drill  a  %-in  hole,  i/o  in.  from 
the  center  of  the  top.  Drill  a  %-in. 
hole  in  the  center  of  the  top  to  give 
ventilation  to  the  jar.  Boil  the  com- 
pleted top  in  paraffin  for  a  few 
minutes. 

Obtain  a  piece  of  %-in.  sheet  lead,  2 
in.  wide  and  about  1/2  in.  longer  than 
the  depth  of  the  jar.  Mount  a  small 
binding  post  on  one  end  of  this  piece 
of  lead  and  then  support  it  in  the  slot 
in  the  wooden  top  by  means  of  two 
metal  pins.  The  lower  end  of  the 
piece  of  lead  should  be  at  least  %  in. 
from  the  bottom  of  the  jar.  Next  get 
a  piece  of  %-in.  glass  tube  and  fuse  a 
piece  of  platinum  wire  into  one  end. 
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Make  sure  the  inside  end  of  the  plati- 
num wire  is  not  covered  with  the  glass, 
and  that  the  outside  end  protrudes  a 
short  distance  beyond  the  end  of  the 
glass  tube.  Now  bend  about  %  in.  of 
the  end  of  the  glass  tube  which  has 
the  platinum  in  it  over  at  right  angles 
to  the  remainder  of  the  tube.  The  tube 
should  then  be  placed  in  the  opening 
on  the  wooden  top  provided  for  it  and 
a  rubber  band  placed  around  it  to  pre- 
vent it  dropping  through  the  opening. 
The  lower  end  of  the  tube  should  be  a 
little  higher  than  the  lower  end  of  the 
sheet  of  lead.  A  small  quantity  of 
mercury  should  be  placed  in  the  tube 
and  a  bare  copper  wire  run  down  in- 
side. The  mercury  affords  a  connec- 
tion between  the  piece  of  platinum  in 
the  end  of  the  tube  and  the  copper 
wire.  Connect  the  outside  end  of  the 
copper  wire  under  a  binding  post  and 


the  interrupter  is  complete  with  the 
exception  of  the  solution. 

The  solution  for  the  interrupter  is 
dilute  sulphuric  acid  made  by  mixing 
about  four  parts  of  water  and  one  part 
of  acid.  In  preparing  this  mixture, 
be  sure  to  pour  the  acid  into  the  water, 
not  the  water  into  the  acid.  The  jar 
should  be  about  two-thirds  filled.  At 
least  40  volts  will  be  required  for  the 
satisfactory  operation  of  the  inter- 
rupter. The  distance  between  the 
platinum  point  and  the  lead  sheet  may 
be  adjusted  by  simply  turning  the  glass 
tube. 

No  condenser  will  be  required  in 
operating  an  inductor  coil  with  an 
interrupter  of  this  kind.  The  make- 
and-break  interrupter,  if  there  is  one 
in  circuit,  should  of  course  be  made 
inoperative  by  screwing  up  the  contact 
point  against  the  spring. 


A  Homemade  Hand  Drill  Press 

The  little  use  I  had  for  a  drill  press 
did  not  make  it  advisable  to  purchase 
one,  so  I  constructed  a  device  for  drill- 
.ing  iron  and  brass  which  answered  all 
purposes.  A  broken  carpenter's  brace 
furnished  the  chuck,  which  was  fas- 
tened to  a  i/2-in.  shaft  having  a  de- 
tachable crank.    The  shaft  turns  in  a 


A  Very  Inexpensive  Drill  Press  Frame  Which  Answers 
the  Purpose  Admirably 


brass  tube  which  is  fitted  tightly  in  a 
hole  bored  in  the  upright.  The  slid- 
ing part  or  table  is  forced  up  against 
the  drill  with  a  %-in.  machine  bolt. 


The  bolt  turns  in  a  square  nut  fas- 
tened in  the  opposite  post.  The  end 
of  the  screw  bears  on  a  plate  fastened 
on  the  under  side  of  the  table  to  pre- 
vent wear.  A  crank  could  be  attached 
to  this  bolt  so  that  it  may  be  turned 
more  easily. 

The  sliding  or  table  part  is  made 
of  a  post  similar  to  the  end  posts,  but 
with  guides  attached  so  as  to  keep  it 
in  place.  The  holes  for  the  chuck  shaft 
and  bolt  should  be  bored  on  a  line  and 
exactly  in  the  center  of  the  posts. — 
Contributed  by  L.  R.  Kelley,  Phil- 
adelphia, Pa. 


A  Hose  Nozzle 

The  nozzle  shown  in  the  accompany- 
ing sketch  was  made  from  an  empty 
tobacco  can  having  an  oval  shape.  I 
cut  the  can  in  two  near  the  center  and 
punched  small  holes  in  the  bottom. 
I  then  cut  a  piece  of  %-in.  board  to  fit 
tightly  in  the  end  of  the  can  and  turned 
the  edges  of  the  tin  down  to  hold  it 
in  place.  A  hole  was  bored  in  the  cen- 
ter of  the  wood  and  a  y2-in.  hose  coup- 
ling fitted  in  it.  The  water  will  swell 
the  wood  enough  to  make  an  abso- 
lutely watertight  joint,  but  by  using  a 
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little  care  in  fitting  it,  the  joint  will 
be  watertight  without  the  swelling. 

The  holes  being  punched  in  straight 
lines,  the  nozzle  throws  a  rectangular 
section  of  fine  streams,  which  makes  it 
possible  to  sprinkle  close  up  to  walks 
without  wetting  them.  The  friction 
is  much  less  than  in  the  ordinary  hose 
nozzle,  and  consequently  this  nozzle 
delivers  more  water  and  also  materially 


smooth  edge  of  the  iron  band  over  the 
glass.    It  requires  only  a  short  time  of 


The  Oval  Form  of  the  Box  Makes  It  Possible  to 
Sprinkle  Close  Up  to  Walks 

reduces  the  strain  on  the  hose. — Con- 
tributed by  J.  B.  Downer,  Seattle, 
Washington. 


An  Electric  Water  Heater 

A  simple  electric  water  heater  may 
be  made  as  follows :  Procure  two 
sheets  of  copper,  each  4  by  6  in.,  and 
place  pieces  of  wood  or  other  insulat- 
ing material  at  the  corners  to  keep 
them  about  %  in.  apart.  Bind  them 
with  cords,  or,  if  the  wood  pieces  are 
large  enough,  use  screws  so  that  there 
will  be  no  contact  between  the  plates. 
Attach  wires  to  the  plates  with  solder 
as  shown,  and  make  connections  to  a 
plug.    Pour  water  in  an  earthenware 


f 


An  Inexpensive  Electric  Water  Heater  Made  of  Two 
Copper  Plates 

jar,  place  the  plates  in  it  and  turn  the 
plug  in  a  lamp  socket.  Do  not  use  a 
metal  vessel. — Contributed  by  G. 
Henry  Jones,  Sylacauga,  Ala. 


Frosting  Glass 

Procure  a  piece  of  flat  iron  similar  to 
an  iron  hoop,  bend  it,  as  shown  in  the 
sketch,  to  make  a  piece  3  in.  long  and 
11/4  in.  wide  and  file  one  edge  smooth. 
Sprinkle  some  fine  lake  sand  over  the 
glass,  dampen  the  sand  and  rub  the 


The  Filed  Edge  on  the  Coiled  Metal  Retains  the  Sand 
Particles  as  It  is  Rubbed  over  the  Glass  Surface 

rubbing  to  produce  a  beautiful  frosted 
surface  on  the  glass. — Contributed  by 
M.  E.  Duggan,  Kenosha,  Wis. 


Long  Handle  for  a  Dustpan 

The  dustpan  is  a  rather  unhandy 
utensil  to  use,  especially  for  stout  per- 
sons. One  porter  overcame  this  diffi- 
culty by  attaching  a  long 
handle  to  the  pan  as  shown 
in  the  illustration.  The  han- 
dle was  taken  from  a  dis- 
carded broom  and  a 
yoke  of  heavy  wire 
was  attached  to  it, 
the  ends  being  bent  to 
enter  holes  punched  in  the  upturned 
edge  of  the  pan.  A  stout  cord,  fas- 
tened to  the  handle  and  tied  into  the 
ring  of  the  dustpan  handle,  keeps  the 
pan  from  turning  backward,  and  it  is 
thus  possible  to  push  it  or  carry  it 
with  the  long  handle. 


To  Fasten  Chair  Legs 

Chair  legs  often  become  loose  when 
chairs  are  handled  roughly,  so  that 
the  glue  is  broken  up.  A  small  de- 
vice made  from  a  piece  of  pointed 
metal.  A,  which  is  securely  fastened 
to  the  end  of  the  chair  leg  by  means 
of  a  screw,  will  hold  the  legs  more 
firmly  than  wire  or  glue.    When  the 
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The  Metal  on  the  End  of  the  Leg  Fastens  It  Solidly 
in  Place 

leg  is  driven  into  the  hole,  the  points 
are  pushed  into  the  wood  B  as  the 
metal  flattens. 
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To  Tie  a  Hammock 

A  method  not  generally  known  to 
quickly  and  securely  hitch  up  a  ham- 
mock between  two  trees,  in  camp  or 
elsewhere,  is  shown  in  the 
sketch.  Each  end  rope  is 
given  one  or  more  turns 
around  a  tree  trunk 
and  then  tucked  un- 
der, as  shown.  The 
pull  on  the  rope  will  draw 
it  tightly  against  the  rough 
bark  on  the  tree.  The 
harder  the  pull,  the  tighter 
the  rope  binds  against  the  tree  trunk. 
In  this  manner  a  hammock  can  be  put 
up  in  a  few  moments  and  it  is  as  read- 
ily taken  down. — Contributed  by 
Des  Moines,  Iowa. 


Bert  Morehouse, 


An  Inexpensive  File 

Envelopes  make  a  very  inexpensive 
as  well  as  a  neat  file  for  papers  and 
letters  if  they  are  arranged  and  fas- 
tened together  so  that  they  can  be  kept 
in  one  packet.  In  making  such  a  file 
procure  as  many  envelopes  as  there 
will  be  headings  in  the  file,  also  a  num- 
ber of  strips  of  gummed  tape,  about 
11/2  in.  long.  There  must  be  twice  as 
many  of  these  strips  as  there  are 
envelopes. 

Bind  the  backs  of  two  envelopes,  A 
and  B,  together  leaving  a  space  of  % 
in.  between  the  envelopes.     Bind  a 


The  File  is  Built  Up  of  Envelopes  Joined  Together  with 
Small  Strips  of  Tape 

third  envelope,  C,  to  B,  and  so  on. 
The  strips  of  tape  from  A  to  B  and 
from  B  to  C  are  on  opposite  sides  of 
the  envelope  B.    Continue  binding  un- 


til the  required  number  of  envelopes 
have  been  joined  together.  Assign  a 
heading  to  each  of  the  envelopes,  and 
the  file  is  ready  for  use.  When  com- 
pleted it  should  appear  as  shown  in  D. 
— Contributed  by  Alfred  Rice,  Syra- 
cuse, N.  Y. 


Window-Shade  Guides 

The  annoyance  of  a  shade  that  will 
not  run  true  on  the  roller  and  flops  in 
the  wind  coming  through  an  open  win- 
dow can  be  overcome  by  using  guide 
wires  as  follows: 

The  stick  in  the  hem  on  the  lower 
edge  of  the  shade  is  supplied  with  a 
screweye,  A,  at  each  end.  A  wire  is 
run  through  the  screweye  and  fastened 
in  a  vertical  position  on  the  casing 
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Two  Parallel  Guide  Wires  Hold  the  Stick  of  the  Shade 
in  Its  Proper  Place 

with  screweyes  as  shown  by  B,  B.  A 
second  wire  is  similarly  attached  on 
the  other  side  of  the  shade,  taking  care 
to  have  both  wires  parallel  and  true 
with  the  ends  of  the  roller. — Contrib- 
uted by  George  Lue,  San  Francisco, 
California. 


Watering  Plants  at  the  Roots 

An  effective  way  to  water  rose 
bushes,  shrubs  or  plants  is  to  place  an 
old  cowhorn  in  the  earth  so  that  the 
small  end  will  be  near  the  roots  of  the 
plant  and  the  large  end  level  with  the 
surface  of  the  ground,  and  fill  the  horn 
with  water.  The  small  end  of  the  horn 
should  be  cut  off  at  such  a  point  that 
the  hole  will  be  about  the  size  of  a  lead 
pencil. — Contributed  by  Chas.  L.  Rich- 
ards, Philadelphia,  Pa. 
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How  to  Make  a  Dry  Cell 


The  containing  vessel  for  the  cell 
should  be  made  from  sheet  zinc.  It 
should  be  cylindrical  in  form,  approxi- 
mately 21/2  in.  in  diameter  and  6  in. 
long".  This  vessel  is  to  form  the  nega- 
tive terminal  of  the  cell  and  a  suitable 
connecting  device,  similar  to  the  one 
shown  in  the  sketch,  should  be  pro- 
vided and  securely  fastened  to  the 
upper  edge  of  the  vessel.  The  vessel 
should  be  lined  with  some  heavy  blot- 
ting paper,  both  sides  and  bottom. 

Place  into  a  glass  jar  a  small  quan- 
tity of  chloride-of-zinc  crystals,  and 
pour  over  them  I/2  pt.  of  distilled  water. 
Allow  the  crystals  to  dissolve  at  least 
one-half  hour.  If  the  crystals  all  dis- 
solve, add  more  until  some  remain  in 
the  bottom  of  the  jar,  or  until  the  liquid 
is  saturated.  Pour  off  the  solution  and 
dilute  it  by  adding  an  equal  part  of 
distilled  water.  Add  to  this  solution 
sal  ammoniac,  in  the  proportion  of  1  lb. 
of  sal  ammoniac  to  every  2  qt.  of 
liquid.  Fill  the  dry-cell  vessel  with 
this  solution  and  allow  it  to  remain  un- 
til the  blotting  paper  is  completely 
saturated. 

Obtain  a  good  size  electric-light  car- 
bon, about  %  in.  in  diameter,  and  file 
one  end  down  as  shown.  Drill  a  hole 
through  the  carbon  and  mount  a  ter- 
minal. 

Make  a  mixture  of  equal  parts  of 
finely  powdered  carbon  and  manganese 
dioxide  of  sufficient  amount  to  almost 
fill  the  vessel.  Add  to  this  mixture 
some  of  the  solution  and  thoroughly 
mix  them.  Continue  adding  solution 
until  a  thick  paste  is  formed. 

Pour  the  solution  out  of  the  vessel 
and  allow  the  latter  to  drain  for  a  few 
minutes  in  an  inverted  position.  Place 
the  carbon  rod  in  the  center  of  the  ves- 
sel and  pack  the  paste  down  around 
it,  being  careful  not  to  move  the  car- 
bon rod  from  its  central  position.  The 
vessel  should  be  filled  with  the  paste 
to  within  about  %  in.  of  the  top.  The 
lower  end  of  the  carbon  rod  should  not 
.be  nearer  the  bottom  of  the  vessel  than 
%  in.    Over  the  top  of  the  paste  place 


a  mixture  of  equal  parts  sand  and  fine 
sawdust  and  then,  over  this,*  a  layer 
of  pitch,  which  acts  as  a  seal  for  the 
cell.    A  layer  of  blotting  paper  should 


Cross  Section  through  the  Cell,  Showing  the 
Construction  and  Location  of  the  Parts 


be  placed  between  the  sand-sawdust 
mixture  and  the  carbon-manganese 
mixture.  The  side  lining  of  the  vessel 
should  be  turned  in  before  the  sand- 
sawdust  mixture  is  placed  in  the  top  of 
the  cell.  The  outside  of  the  cell 
should  be  covered  with  some  heavy 
pasteboard,  which  will  serve  to  insu- 
late the  negative  terminal  from  the 
surface  upon  which  the  cell  rests. 


A  Hose-Nozzle  Handle 

A  handle  for  a  garden-hose  nozzle 
is  easily  made  of  a  piece  of  wire  and 
the  wooden  part  of  a  package  carrier. 
The  wire  is  bent  to  receive  the  hose 
at  A,  and,  after  the  handle  is  slipped 
on,  the  other  end  is  formed  to  fit 
tightly  over  the  brass  nozzle  at  B. 


The  hose  nozzle  can  be  easily  carried 
with  the  handle,  which  will  keep  the  ' 
hand  dry. — Contributed  by  F.  G.  Mar- 
bach,  Cleveland,  O 
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Anchor  Posts  for  a  Lawn  Swing 

A  very  substantial  and  convenient 
base  for  a  lawn  swing  can  be  made  by 
using  four  anchor  posts  of  cement,  as 


Fig.  I 


FiG.2 


MOULD 
BOX 


An  Anchor  Post  of  Cement  and  a  Mold  Box  for  Shaping 
Four  Posts  at  a  Time 

shown  in  Fig.  1.  The  posts  are  made 
with  a  recess,  A,  to  receive  the  legs  of 
the  swing,  and  of  any  suitable  size. 
They  may  be  placed  with  the  upper 
face  on  a  level  with  the  lawn,  or  higher 
if  desired. 

A  rough  mold  box.  Fig.  2,  lined  with 
paper,  will  do  for  making  the  posts. 
The  box  does  not  require  any  top  or 
bottom ;  it  is  simply  placed  on  a  board 
and  lifted  away  when  the  blocks  are 
thoroughly  dried.  If  the  blocks  are 
leveled  when  placed  in  the  earth,  the 
swing  may  be  taken  down  and  erected 
again  without  the  usual  leveling  and 
bracing. — Contributed  by  James  M. 
Kane,  Doylestown,  Pa. 


Automatic  Filter 

This  funnel-filling  fil- 
ter automatically  pre- 
vents the  solution  from 
running  over  if  the  fil- 
tering is  slow  or  the  fil- 
ter substance  becomes 
clogged.  The  upper  in- 
verted bottle  holds  the 
solution  to  be  filtered, 
the  cork  being  fitted 
with  a  glass  tube  as 
shown,  and  when  in  use 
the  cork  is  forced  into 
the  neck  of  the  bottle  so 
that  no  air  can  enter  be- 
tween it  and  the  glass. 
The  support  for  hold- 
ing the  bottles  has 
two  brackets,  one  to  fit  the  neck  of 
the  upper  bottle  and  the  other  used 


as  a  shelf  for  the  receiving  bottle. 
In  operation,  the  solution  runs  from 
the  upper  bottle  into  the  funnel,  hold- 
ing the  filter  paper,  but  it  cannot  fill 
the  funnel  completely,  because  the  end 
of  the  glass  tube  is  lower  than  the 
edge  of  the  funnel,  and  as  soon  as  the 
liquid  in  the  funnel  covers  the  end  of 
the  tube,  all  inflow  of  air  into  the 
upper  bottle  is  stopped,  and,  thereby, 
further  flow  of  the  solution  into  the 
funnel  prevented,  until  enough  has  fil- 
tered through  to  uncover  the  end  of 
the  tube  and  thus  permit  air  to  again 
enter  the  upper  bottle. — Contributed 
by  G.  Simons,  Chicago. 


Grinding  Scissors 

Whether  a  pair  of  scissors  be  ground 
or  filed,  the  marks  or  scratches  left 
from  the  contact  with  the  abrasive 
should  all  extend  across  the  bevel  in 


The  Direction  of  the  Grinding  Tool  should  be  Slightly 
Sloping  Toward  the  Handles 

the  direction  of  the  line  ED,  Fig.  1,  and 
never  in  the  direction  of  the  line  GF. 
If  the  cutting  edge  be  examined  under 
a  magnifying  glass,  the  tool  marks  or 
scratches  left  by  the  sharpening  proc- 
ess will  be  very  plainly  seen,  and  where 
these  scratches  intersect  with  the  face 
HI,  Fig.  2,  of  the  blade,  they  will  ap- 
pear as  teeth  along  the  cutting  edge  IK. 

As  a  pair  of  scissors  close,  the 
natural  tendency  is  to  thrust  the  ma- 
terial to  be  cut  out  of  the  angle  ABC, 
Fig.  1,  but  if  these  small  teeth  formed 
on  the  cutting  edge  point  in  the  direc- 
tion of  the  line  ED,  this  slipping  action 
is  prevented  or  retarded  because  the 
fibrous  material  adheres  to  the  fine 
teeth  on  the  cutting  edge  of  the  blades. 

Wet  paper,  silks,  mohair  cloths,  etc., 
can  be  sheared  with  perfect  ease  and 
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dispatch,  when  scissors  are  sharpened 
in  this  manner.  The  same  principle 
holds  good  for  metal  snips. 

The  angle  HIJ,  Fig.  2,  varies  accord- 
ing to  the  material  to  be  cut,  and  the 
type  of  shear.  A  greater  angle  is  re- 
quired on  metal  shears  than  on  shears 
for  domestic  uses. — Contributed  by  A. 
Clifton,  Chicago. 


To  Repair  a  Leak  in  a  Canoe 

After  striking  some  rocks  with  our 
canoe,  it  sprung  three  very  bad  leaks. 
These  were  effectively  patched  with 
pieces  of  cheesecloth,  well  soaked  in 
liquid  shellac,  which  were  pasted  on 
the  outside  of  the  leak.  After  allow- 
ing this  to  set  for  a  few  hours,  it  will 
be  almost  impossible  to  remove  the 
patch.  This  is  an  inexpensive  and  al- 
most invariably  a  sure  remedy  for 
leaks.  When  the  cloth  is  dry,  paint  it 
over  with  the  same  color  as  the  boat, 
and  the  repair  can  scarcely  be  seen. — 
Contributed  by  William  B.  Smith, 
New  York  City. 


Holder  for  Loose  Window  Glass 

When  the  putty  becomes  loose  and 
the  glazing  points  work  out  on  win- 
dow glass,  tem- 
porary repairs 
may  be  made  by 
using  a  small 
piece  of  tin  or 
sheet  iron  bent 
as  shown  in  the 
sketch.  The  clip 
is  inserted  under  the  edge  of  the  glass 
and  hooked  over  the  back  of  the  sash 
parts.  This  will  hold  the  glass  firmly 
in  place  and  also  prevent  rattling. 


A  Homemade  Bench  Vise 

A  form  of  a  bench  vise  that  can  be 
easily  made  and  attached  to  a  work- 
bench is  shown  in  the  illustration. 
This  vise  requires  no  screw,  and  the 
parts  can  be  made  from  scrap  ma- 
terial. 

The  substitute  A  for  the  screw  is  a 


rectangular  piece  of  wood  and  is  fas- 
tened with  a  tenon  in  a  mortise  cut  in 
the  vise  jaw  B.     The  clamping  ar- 


The  Vise  Jaw  as  It  is  Attached  to  the  Bench  and 
the  Substitute  Screw  Arrangement 

rangement  consists  of  a  strap,  C,  at- 
tached to  the  piece  A,  then  run  over  a 
pulley,  D,  and  fastened  to  a  foot  pedal, 
E.  The  foot  pedal  is  fulcrumed  on  a 
crosspiece  of  the  bench  and  has  a 
ratchet  so  as  to  hold  it  when  the  vise 
is  set.  The  lower  end  of  the  vise  is 
fitted  with  the  usual  form  of  device  for 
parallel  adjustment.  A  coil  spring  is 
located  in  the  center  for  use  in  quickly 
opening  the  vise  when  the  foot  pedal 
is  released. — Contributed  by  A.  C. 
Westby,  Porter,  Minn. 


A  Cover  Strainer 

Quite  frequently  the  cook  or  house- 
wife wishes  to  pour  the  hot  water  or 
liquid  from  boiling  vegetables  or  other 
foods  without  removing  the  solids 
from  the  kettle.  This  is  easily  accom- 
plished, if  small  holes  are  drilled  in  the 
cover  as  shown  in  the  sketch.  The 
saucepan  or  kettle  can  be  tilted  and 
the  liquid  drains  through  the  holes. 
Further,  the  steam  from  cooking  food 


A  Sufficient  Number  of  Holes  are  Drilled  in  the  Edge 
of  the  Cover  to  Make  a  Strainer 

can  readily  escape  through  the  holes, 
thus  preventing  the  cover  from  vi- 
brating, or  the  liquids  from  boiling 
over. 
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Picture-Frame  and  Triangle  Clamp 


A  picture  frame  or  triangle  is  quite 
difficult  to  hold  together  when  fitting 
the  corners.  It  is  still  more  difficult 
to  hold  them  together  while  the  glue 
dries.  The  clamp  illustrated  will  be 
found  quite  satisfactory  in  solving  this 
problem,  and  at  the  same  time  is  very 
simple  to  construct  and  easy  to  manip- 
ulate. The  material  list  for  making  the 
clamps  and  corner  blocks  is  as  follows: 

Picture  frame  clamp: 

4  pieces,       by  IM  by  15  in. 

2  pieces,  1^  by  1^  by   5  in. 
Tliangfle  clamp; 

3  pieces,  IH  by  IM  by  10  in. 
1  piece,    1%  by  iJi  by   4  in. 

Corner  blocks: 

4  pieces,  %  by       by  354  in. 
8  pieces,  %  by  1  by  2  in. 

The  pieces  mentioned  are  of  oak,  S-4-S. 

1  piece  %-in,  maple  for  dowels 
Hardware: 

10  bolts,  M  by  2  in. 
4  bolts,  H  by  3  in, 
2  bolts,  %  by  6  in. 

The  picture-frame  clamp  consists  of 
the  four  arms  A,  B,  C  and  D,  Fig.  1. 
A  i/4-in.  hole  is  bored  in  one  end  of 
each  piece,  %  in.  from  the  end.  A 
series  of  %-in.  holes,  1  in.  apart,  are 
bored  along  the  center  in  each  piece. 
The  two  short  pieces,  E  and  F,  have 
two  %-in.  holes  bored  in  their  cen- 
ters, %  in.  from  each  end.  These 
pieces  are  bolted  to  the  four  arms  with 
i/4-in.  bolts  as  shown  in  the  sketch.  A 
%-in.  hole  is  bored  in  the  middle  of 


it  with  the  end  projecting  li/4  in.  on 
the  under  side  and  level  with  the  sur- 
face on  the  upper  side.  Each  of  the 
corner  blocks  is  fitted  with  two  pieces 
like  X,  Fig.  2.  Each  of  these  pieces 
has  one  end  round  or  a  semicircle,  and 
in  its  center  a  %-in.  hole  is  bored.  The 
other  end  has  a  %-in.  hole  bored  %  in. 
from  the  end. 

After  making  the  small  pieces,  take 
the  four  corner  blocks  G,  H,  I  and  J 
and  draw  a  line  on  the  upper  side  in  the 
center,  with  the  grain  of  the  wood,  and 
mark  the  angles  as  follows,  so  that 
one-half  the  angle  will  be  on  each  side 
of  the  centerline:  On  one  end  of  the 
pieces  G  and  H  mark  a  90-deg.  angle, 
on  the  other  end  a  45-deg.  angle,  on 
the  piece  I  mark  a  90-deg.  and  30-deg. 
angle  and  on  J  mark  a  90-deg.  and  60- 
deg.  angle.  Mark  the  number  of  de- 
grees of  each  between  the  sides  of  the 
angle.  Place  two  of  the  pieces  marked 
X,  Fig.  2,  on  each  of  the  corner  blocks, 
one  piece  on  each  side  between  the 
different  angle  lines,  so  their  round 
ends  will  be  toward  the  center  and 
toward  each  other  with  a  space  of  % 
in.  between  them.  Clamp  the  pieces  to 
the  corner  blocks  and  bore  the  %-in.' 
holes  through  them  to  secure  perfect 
alinement.    Put  the  bolts  in  and  turn 


The  Corner  Blocks  on  Both  Picture  Frame  and  Triangle  Clamps  are  so  Constructed  That  They  Hold  the 
Molding  together  While  Fitting  the  Corners  and  also  Hold  Them  Securely  While  the  Glue  is  Hardening 


each  piece  E  and  F  for  one  of  the  6-in. 
bolts  K. 

The  four  corner  blocks  G,  H,  I  and 
J,  Fig.  1,  have  a  %-in.  hole  bored  in  the 
center  of  each  and  a  dowel  glued  into 


the  pieces  first  to  one  angle  and  then 
the  other,  and  while  in  the  respective 
positions,  bore  the  %-in.  holes  %  in. 
deep  in  the  corner  blocks.  Glue  a 
dowel  in  each  %-in.  hole  of  the  small 
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pieces,  allowing  it  to  project  %  in. 
on  the  under  side  so  it  will  fit  in  the 
%-in.  hole  in  the  corner  block.-  Be 
sure  to  countersink  the  holes  for  the 
heads  of  the  bolts.  All  bolts  should  be 
fitted  with  wing  nuts.  All  that  is 
necessary  to  change  from  one  angle  to 
another  is  to  loosen  the  nuts  and  swing 
the  small  pieces  around  so  the  dowel 
pins  will  drop  into  the  other  holes, 
then  tighten  the  nuts. 

The  triangle  clamp  is  made  in  the 
same  manner  as  the  picture-frame 
clamp,  except  that  the  arms  L  and  M, 
Figs.  2  and  3,  are  half-lapped  into  the 
crosspiece  P.  The  bolt  O  is  %  in. 
and  the  head  is  cut  off.  Drill  a  %-in. 
hole  in  the  bolt,  i/4  in.  from  the  end, 
and  bore  a  %-in.  hole  in  the  end  of  the 
arm  N.  Insert  the  headless  bolt  O 
in  this  hole  and  drive  a  nail  through 
the  side  of  the  arm  N,  so  it  will  pass 
through  the  hole  drilled  in  the  bolt. 
This  keys  the  bolt  in  the  end  of  the 
arm  N. 

To  clamp  a  picture  frame,  set  the 
corner  blocks  G,  H,  I  and  J  to  the  90- 
deg.  angles  and  adjust  them  on  the 
arms  A,  B,  C  and  D  to  accommodate 
the  size  frame  to  be  made,  as  shown  in 
Fig.  1.  Tighten  the  thumbnut  on  the 
bolt  K,  and  this  will  draw  all  four 
corners  together  with  the  same  pres- 
sure. The  corners  can  then  be  ex- 
amined to  see  if  they  fit  properly.  If 
they  do  not,  saw  in  the  joints  with  a 
backsaw  until  they  do  fit. 

The  triangles  are  clamped  in  the 
same  way.  The  corner  blocks  are  set 
to  take  the  proper  angles.  The  ends 
of  the  bolts  should  be  slightly  burred 
over  so  that  the  thumbnuts  cannot  be 
turned  off. — Contributed  by  Chas.  A. 
Pettit,  Baltimore,  Md. 


Exterior  Sliding  Fly  Screen 

The  method  shown  for  fitting  fly 
screens  on  the  outside  of  the  upper  and 
lower  sash  permits  the  screen  to  be 
raised  and  held  at  different  heights. 
Screweyes  are  turned  into  the  outer 
strips,  as  shown  in  Fig.  1.  The  sides 
of  the  screen  frame  are  grooved,  Fig. 


2,  to  allow  it  to  slide  up  and  down  on 
the  screweyes. 

The  screen  can  be  raised  and  two  of 
the  screweyes  turned  from  the  normal 
vertical  position,  A,  Fig.  3,  to  a  hori- 


FlG.I 


The  Heads  of  the  Screweyes  in  the  Window-Frame 
Stop  Slide  in  a  Groove  Cut  in  the  Screen  Frame 

zontal  position,  B,  to  hold  the  frame  at 
that  point.  By  the  use  of  a  greater 
number  of  screweyes  more  places  can 
be  provided  to  support  the  screen 
at  different  heights. — Contributed  by 
James  M.  Kane,  Doylestown,  Pa. 

Bushing  a  Stovepipe  in  a 
Chimney  Hole 

When  a  stovepipe  is  too  small  for 
the  hole  in  the  chimney,  a  bushing 
can  be  made  of  the  kind  of  metal  to- 
bacco boxes  that  are  curved  to  fit  in 
a  pocket.  Remove  the  tops  and  bot- 
toms of  the  boxes  and  shove  them  in 
around  the  pipe.  If  such  tobacco 
boxes  are  not  at  hand,  tin  cans  of  any 
kind  can  be  used  by  melting  off  the 
tops  and  bottoms  and  bending  the  re- 
maining cylindrical  shells  into  proper 
shape. — Contributed  by  Elmer  Mc- 
Conaughy,  Dayton,  O. 


A  Screweye  Driver 

An  ordinary  wire  nail,  3  in.  long, 
bent  as  shown  and  with  its  head  filed 
square,  makes  a  good  tool  Jor  turn- 
ing in  screweyes.  The 
square  head  is  readily 
held  in  the  chuck  on 
most  braces.  The  screw- 
eye  can  be  turned  in 
with  greater  speed  than 
by  the  ordinary  method. 
— Contributed  by  Robert 
T.    Johnston,  Buffalo, 


New  York. 
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Supporter  for  a  Double  Clothesline 

A  double  clothesline  of  any  length 
should  have  a  supporter  in  the  center 
to  keep  the  line  from  sagging  when 
the  clothes  are 
hung  on  the  lower 
one.  The  sup- 
porter shown  in 
the  sketch  saves 
the  wear  from  the 
strain  on  the  lines. 
It  also  keeps  the 
clothes  in  a  higher 
current  of  air  so 
that  they  dry 
quicker. 

The  supporter  is  made  of  two  nickel- 
plated  rings  measuring  2  in.  in  di- 
ameter. They  are  bound  together  as 
shown.  The  rings  being  nickelplated, 
the  supporter  will  not  rust  the  clothes. 
The  clothes  should  be  arranged  on 
the  lower  line  so  that  the  supporter 
will  rest  in  the  center. — Contributed 
by  Katharine  D.  Morse,  Syracuse,  New 
York. 


Pincushion  for  the  Arm 

Those  that  have  trouble  in  keeping 
the  pincushion  within  reach  while  sew- 
ing, can  remedy  the  trouble  by  making 
one  to  fit  the  wrist  or  arm.  An  ordi- 
nary pincushion  is  attached  to  a  piece 
of  cardboard  and  an  elastic  sewed  to 
the  cardboard  edges  so  that  it  will  fit 
on  the  arm.  The  pincushion  is  not  in 
the  way  and  is  readily  worn  so  that  the 
pins  are  easier  to  reach  than  if  pinned 
to  the  dress. — Contributed  by  Frank 
Sterrett,  Portland,  O. 


Electric  Test  for  Fixtures 

A  very  useful  device  for  testing  out 
fixtures  before  they  are  connected  up 


A 


One  Line  of  the  Two  Connecting  Wires  is  Broken  and 
the  Ends  Used  as  Terminals  on  the  Fixture 

can  be  easily  made  as  follows :  Two 
wires  are  run  from  a  plug,  A,  one  to 
a  socket,  B.  and  the  other  to  terminate 


at  C.  The  line  from  the  other  side  of 
the  socket  B  terminates  at  D. 

In  testing  a  fixture,  the  plug  A  is 
turned  into  a  socket  of  some  source 
of  current,  and  a  lamp  is  turned  into 
the  socket  B.  The  terminal  C  is  held 
to  the  metal  covering  of  the  fixture, 
while  the  end  D  is  held  to  one  of  the 
wires.  If  there  is  a  leak  of  current, 
the  lamp  at  B  and  those  of  the  fixture 
will  light  up. — Contributed  by  Fred 
Schumacher,  Brooklyn,  N.  Y. 


Opening  for  Steam  in  a  Utensil  Cover 

When  cooking  certain  foods  the  or^ 
dinary  cover  on  a  vessel  confines  too 
much  steam,  while  if  no  cover  at  all  is 
used,  too  much  will  escape,  hence  a 
cover  which  is  provided  with  a  vent  is 
very  desirable.  The  cover  attachment 
shown  in  the  illustration  is  evidently 
well  adapted  for  service  on  such  oc- 
casions and  can  be  easily  made  as 
follows : 


The  Small  Triangular  Surface  Provided  with  Holes  for 
Releasing  Surplus  Steam  is  Covered  with  a  Cap 

Lay  out  a  small  triangle  on  some 
level  part  of  the  cover  and  punch  sev- 
eral holes  inside  of  the  lines.  Cut  a 
cap.  A,  from  a  piece  of  tin  to  cover  the 
holes.  A  small  projection  on  the  edge 
of  the  cap  serves  to  swing  it  one  way 
or  the  other,  as  needed,  and  it  is  fas- 
tened loosely  to  the  cover  with  a  soft- 
copper  rivet,  so  that  it  may  be  easily 
opened. 


Drying  Seeds 

A  good  way  to  dry  tomato,  canta- 
loupe, and  other  seeds  is  to  put  them 
on  blotters.  They  will  quickly  dry  in 
this  manner  and  will  not  become 
moldy,  as  the  blotter  soaks  up  the 
moisture. — Contributed  by  Theodore 
Becker,  Kansas  City,  Mo. 
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A  Dissolving  Coin  Trick 

This  is  a  very  simple  and,  effective 
trick.  The  articles  required  to  per- 
form the  trick  are,  a  glass  of  water, 
a  silver  dollar,  a  handkerchief  and  a 
watch  crystal,  or  round  piece  of  glass, 
the  size  of  a  silver  dollar.  Conceal 
the  crystal  in  the  palm  of  the  hand 
and  show  the  audience  the  dollar. 
Hold  the  handkerchief  in  one  hand  and 
place  the  hand  holding  the  silver  dol- 
lar and  crystal  under  it  so  that  the 
crystal  can  be  grasped  by  the  hand 
holding  the  handkerchief.  Remove  the 
dollar  by  holding  it  in  the  palm  of  the 
hand  and  slip  it,  unobserved,  into  a 
pocket. 

Ask  some  one  in  the  audience  to  hold 
the  handkerchief  with  the  inclosed 
crystal  and  ask  him  to  let  it  drop  into 
the  glass  of  water  as  the  handkerchief 
covers  both.  The  falling  glass  can  be 
heard,  but  upon  removing  the  hand- 
kerchief nothing  can  be  seen  of  the 
dollar  or  watch  crystal.  The  circular 
glass  disk  cannot  be  seen  in  the  water. 
— Contributed  by  Albert  Biery,  Spo- 
kane, Wash. 


A  Fruit- Jar  Opener 

The  accompanying  sketch  shows  a 
handy  device  for  turning  up  and  un- 
screwing the  covers  on  glass  fruit  jars. 
The  loop  is  slipped  over  the  cover  and 
the  handle  turned  in  the  direction  of 
the  arrow.  To  unscrew  the  cover,  the 
tool  is  turned  over  and  the  handle 
turned  in  the  opposite  direction. 

The  loop  should  be  just  large 
enough  to  slip  over  the  cover  easily. 


The  Loop  in  the  Leather  Grips  the  Cap  Tightly  When 
the  Handle  is  Turned  as  the  Arrow  Indicates 

It  is  made  of  leather  and  fastened  to  the 
wood  handle  with  screws. — Contrib- 
uted by  J.  B.  Downer,  Seattle,  Wash. 


Anti-Tangle  Safety  Pin 

A  small  disk  of  rubber  or  leather, 
placed  on  a  safety  pin  as  shown  in  Fig. 
1,  will  prevent  the  fabric  which  is  fas- 

<^,„   % 

fiG.I  Fig. 2 

The  Small  Disk  on  the  Pin  Prevents  the  Goods  from 
Becoming  Tangled  in  the  Coil 

tened  by  the  pin  from  becoming  tangled 
in  the  spring  loop.  The  manner  of 
using  the  pin  is  shown  in  Fig.  2. 


How  to  Nickel  or  Silverplate  Iron 
by  Friction 

The  following  methods  of  plating 
iron  with  nickel  and  silver  appeared 
in  a  recent  issue  of  a  German  paper. 
In  nickelplating  iron,  a  thin  coating  of 
copper  is  first  produced  on  it  by  rub- 
bing on  a  solution  of  20  parts  sulphate 
of  copper,  5  parts  sulphuric  acid  and 
100  parts  of  water.  After  the  copper 
plate  has  been  formed  rub  over  it,  with 
a  rag,  a  solution  of  3  parts  tin,  6  parts 
nickel  and  1  part  iron  in  100  parts  of 
hydrochloric  acid  and  3  parts  of  sul- 
phuric acid.  If  finally  the  object  is 
rubbed  with  a  rag  that  has  been  dipped 
in  finely  pulverized  zinc,  a  nickel  de- 
posit will  be  formed  on  the  copper. 
The  thickness  of  the  deposit  of  nickel 
can  be  increased  by  repeating  the  two 
last  operations. 

According  to  a  recent  patent,  a  silver 
coating  can  be  produced  by  dissolving 
freshly  precipitated  chloride  of  silver 
in  a  solution  of  hyposulphite  of  soda, 
1.1  parts  to  10  parts  of  water,  and  add- 
ing to  this  solution  180  parts  spirits 
of  sal  ammoniac  and  then  stirring  in 
800  parts  of  finely  washed  chalk.  This 
mixture  is  applied  and  rubbed  until  it 
dries  on  the  object  being  silvered,  and 
the  result  is  a  brilliant  deposit  of  pure 
silver. 


CA  good  filling  for  cracks  in  old  furni- 
ture is  made  of  shellac,  either  melted 
by  heat  or  dissolved  in  alcohol  to  make 
a  thick  paste. 
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INTERESTING  PATENTS, 

PRACTICAL  OR  UNIQUE 

PLATES  WITH  CUTLERY  GROOVES  (Brit- 
ish patent) — A  plate  having  grooves  to  receive 
knives,  forks  and  spoons  on  the  border  or  rim  and 
to  retain  them  there  until  required  by  the  user  is 
shown  in  Fig.  1.  The  idea  is  particularly  designed 
for  the  self-serving  type  of  restaurant. 

RESILIENT  DRIVE  FOR  MOTORCYCLES— 

In  Fig.  2  is  shown  an  interesting  resilient  or  elas- 
tic driving  arrangement  for  motorcycles,  made  pos- 
sible by  loosely  mounting  the  sprocket  wheel  on  the 
drive-wheel  hub.  Plunger  rods  are  pivoted  to  the 
sprocket  wheel,  and  operate  in  casings  pivotally  con- 
nected with  the  rim  of  the  wheel.  Springs  are  pro- 
vided to  exert  tension  upon  the  plunger  rods. 

SEED-CORN  STRINGER— A  simple  stringer  for 
seed  corn  is  illustrated  by  Fig.  3.  The  operation 
of  the  top  bar  causes  the  crossheads  at  the  inner 
ends  of  the  lower  bars  to  move  simultaneously 
across  each  other  and  back,  thus  causing  the  corn- 
supporting  strands  to  cross  and  recross  over  the 
ears  of  corn. 

MUDGUARD  FOR  SHOES  (British  patent)— A 
rear  mudguard  for  shoes  is  shown  in  Fig.  4.  It 
consists  of  a  properly  shaped  piece  of  leather  or 
rubberized  fabric  permanently  attached  to  the  shoe 
between  the  heel  and  the  upper.  It  may  be  turned 
up  so  as  to  lie  flat  against  the  upper  when  not 
in  use,  and  is  provided  with  a  clip  for  retaining  it 
in  this  turned-up  position. 

SWIMMING  SADDLE— Figure  5  illustrates  a 
swimming  apparatus  having  a  form  that  vaguely 
reminds  one  of  a  Mexican  saddle.  It  is,  in  fact,  a 
water  saddle  in  which  an  inexperienced  swimmer 
may  ride  the  waters  in  safety.  A  weighted  keel 
keeps  the  device  upright,  with  the  front  and  rear 
buoys  floating  on  the  surface,  and  the  remainder  of 
the  apparatus  under  water.  The  user  straddles  the 
saddle,  with  the  body  bent  forward  and  the  chin 
resting  on  the  unsubmerged  portion  in  front. 

REVERSIBLE  GLOVE— An  idea  that  would 
seem  to  be  particularly  adaptable  for  baseball  gloves 
is  illustrated  by  Fig.  6.  It  is  a  reversible  glove ; 
that  is,  a  glove  which  can  be  worn  on  either  the 
right  or  the  left  hand.  This  is  made  possible  by 
the  provision  of  two  thumbs,  each  of  which  has  an 
outside  pocket  into  which  it  can  be  tucked  when 
not  in  use.  The  glove  is  shown  in  the  drawing 
as  used  for  the  left  hand. 

SEPARATE  STALL  FOR  BIG  TOE  (British 
patent) — The  chafing  of  the  big  toe  against  its  near- 
est neighbor  among  the  little  toes,  often  the  cause 
of  bunions  or  corns,  has  caused  an  English  inventor 
to  design  Oxfords,  slippers  and  sandals  with  a  sep- 
arate stall  for  the  offending  "big  brother."  In  the 
case  of  the  sandal,  the  big  toe  slips  into  a  separate 
strap,  but  in  the  Oxfords  and  slippers  a  separate 
soft-leather  compartment  is  provided. 

CAN  WITH  SELF-CLOSING  COVER— Lack  of 
care  in  replacing  the  cover  of  the  garbage  can,  with 
the  result  that  such  a  can  becomes  a  fine  open-air 
restaurant  for  swarms  of  flies,  makes  the  self-clos- 
ing lid  shown  in  Fig.  8,  or  some  similar  contrivance, 
particularly  advisable  for  such  receptacles.  A  pull 
on  the  handle  of  this  self-closing  cover  causes  it  to 
move  straight  upward  until  free  of  the  can-body  and 
then  swing  away  from  the  can  to  render  the  latter 
accessible.  When  the  grip  on  the  handle  is  re- 
leased, the  cover  automatically  swings  back  and  de- 
scends onto  the  can,  closing  it  tightly. 

POTATO  DIGGER  (British  patent)— The  rotary 
potato  digger  shown  in  Fig.  9  is  provided  with  a 
rotary  brush  which  sweeps  the  earth  displaced  by 
the  soil-breaking  plow  point  within  reach  of  the 
rotating  forks,  which  lift  out  the  potatoes. 

NUT-GRIPPING     VEHICLE     WRENCH— A 

wrench  which  saves  considerable  time  and  trouble 
in  greasing  buggies  is  shown  in  Fig.  10.  A  spring 
grip  takes  substantial  hold  of  the  axle  nut  when 
the  wrench  head  is  engaged  with  it,  keeping  the 
wrench  from  slipping  off  the  nut. 
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ADJUSTABLE  CLEANING  BRUSH  FOR 
BOTTLES  (French  patent) — Figure  11  illustrates  a 
new  French  bottle-cleaning  brush  with  which  it  is 
possible  to  reach  the  interior  of  bottles  of  almost 
any  shape.  The  lower  brush  is  pivotally  attached 
to  the  stem  or  handle  of  the  upper,  the  stem  being 
a  hollow  tube  inclosing  a  screw.  Midway  of  the 
tube  is  a  cut-out  or  hole  so  that  the  user  may  reach 
the  screw  with  thumb  and  forefinger  in  order  to 
alter  the  inclination  of  the  adjustable  brush. 

A  BUNTING  BASEBALL  BAT— A  baseball  bat 
which  has  a  feature  that  makes  it  particularly  adapt- 
able for  bunting,  without,  it  is  claimed,  making  it 
in  any  way  inferior  to  the  ordinary  bat,  is  shown 
in  Fig.  12.  The  two  slots  extending  lengthwise 
from  the  striking  end  for  about  a  third  of  the 
total  length  of  the  bat  contain  nonresilient  strips, 
such,  for  instance,  as  cardboard.  When  the  bat  is 
held  so  that  the  ball  is  struck  with  the  cardboard 
strips  lying  edgewise  to  it,  the  force  of  the  re- 
bound of  the  ball  is  claimed  to  be  substantially 
the  same  as  that  obtained  with  the  ordinary  bat, 
but  when  the  ball  is  struck  with  the  plane  of  the 
cardboard  strips  presented  to  the  ball  the  resultant 
rebound  is  considerably  deadened. 

COMBINED  SOAP  DISH  AND  FLESH 
BRUSH  (British  patent) — Figure  13  shows  a  com- 
bined flesh  brush  and  soap  dish  made  of  india- 
rubber.  The  studded  rim  of  the  bowl  forms  the 
brush.  In  the  center  of  the  bowl,  under  the  soap, 
is  a  well  into  which  the  water  drains  when  the 
device  is  used  as  a  soap  dish,  and  which  may  con- 
tain a  washing  mixture  when  it  is  used  as  a  brush. 
The  base  of  the  bowl  is  formed  with  a  vacuum  cup 
to  hold  the  device  upright. 

INGENIOUS  TRACK  LEVEL— A  simple  little 
level,  which  saves  the  section  foreman  from  leaning 
over  the  rail  to  sight  the  level  of  the  track,  and 
which  may  be  carried  in  the  pocket,  is  illustrated 
by  Fig.  14.  It  is  claimed  that  with  this  level  the 
section  foreman  can  sight  from  30  to  125  ft.  of 
track  by  simply  attaching  it  to  the  track  and  stand- 
ing over  it.  In  looking  into  the  glass,  he  will  see 
lines,  running  crosswise  of  the  glass,  which  must  be 
directly  over  each  other  and  on  a  line  with  a  small 
target  placed  between  the  two  points  he  wants  to 
have  level.  It  saves  the  labor  of  stooping  over  so 
often  and  kneeling  on  damp,  cold  ground. 

SIDE  STEERING  GEAR  FOR  AUTOMO- 
BILES— Figure  15  is  of  interest  because  of  the  sim- 
ilarity of  the  steering  mechanism  to  that  of  a  boat. 
The  steering  wheel,  attached  to  the  outside  of  the 
driver's  seat  is  genuinely  nautical  in  appearance. 
The  wheel  is  turned  by  means  of  the  spoke  handles 
extending  from  the  rim  of  the  wheel. 

MAGNIFYING  ATTACHMENT  FOR  SPECTA- 
CLES  (British  patent) — The  combining  of  a  mag- 
nifying glass  with  ordinary  spectacles  in  such  man- 
ner that  the  former  may  be  readily  moved  into  and 
out  of  the  line  of  vision  is  shown  in  Fig.  16.  The 
magnifying  glass  is  mounted  in  a  frame  similar  to 
that  of  the  spectacles,  and  this  frame  is  hinged  to  a 
block  secured  to  the  hinge  bracket  of  the  spectacles 
by  a  screw.  This  block,  which  is  shown  in  the 
smaller  drawing,  is  provided  with  a  hole  that  passes 
over  the  arm  of  the  spectacles. 

LOCK  FAUCET — A  means  of  preventing  waste 
of  water  through  faucets  located  in  more  or  less 
public  or  accessible  places  is  shown  in  Fig.  17.  A 
spring-pressed  bolt  normally  locks  the  faucet  plug 
in  closed  position,  but  the  operation  of  the  key 
withdraws  the  bolt  from  its  hole  and  permits  the 
rotation  of  the  plug  to  open  the  faucet. 

FLOATING  COUCH  (British  patent)— This 
drawing  (Fig.  18)  shows  a  floating  couch  designed 
particularly  for  invalids  undergoing  a  water  cure, 
and  also  as  a  comfortable  floating  device  for  bath- 
ers. It  is  made  in  three  sections,  hinged  together. 
The  middle  or  seat  portion  is  provided  with  verti- 
cal side  frames  inclosing  air  cushions,  and  the  head 
portion  also  carries  air  cushions.  Cords,  passing 
over  pulleys,  connect  the  head  and  foot_  sections, 
so  that  the  user  can  raise  the  head-supporting  frame 
and  lower  the  foot  section  by  pressure  of  the  feet, 
thus  gaining  an  upright  position. 
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The  Aseptic  Hotelroom  for  Scientists 

— Pele  Mele 


ttj  JUST   saw   your  wife  in  your  neighbor's  auto. 
Why  don't  you  take  her  out  in  yours?" 
"Oh,  we've  just  made  our  wills  in  favor  of  each 
other." — The  Motor  Age. 


Gibbs — "I  can't  find  'aeroplane'  in  this  diction- 
ary." 

Dibbs — "Have  you  looked  on  the  fly  leaf?' 
ton  Evening  Transcript. 


-Bos- 


Grocer — "Wliat   are   you   doing  there?" 

Clerk — "Mr.  Jones  has  ordered  a  bushel  of  pota- 
toes, and  I'm  looking  him  up  in  Bradstreet." — The 
Railway  Age-Gazette. 

Small  Boy — Pa,  how  did  they  first  discover  iron? 
Pa — I  have  heard  that  they  smelt  it. — The  Coun- 
try Gentleman. 


It  was  in  the  Intervale  of  the  White  Mountains. 
"What  is  the  train  schedule,  Uncle  Hi,"  asked  a 
tourist  of  the  factotum  of  the  small  summer  hotel, 
"between  here  and  Portland?" 

"Hit's  this-a-way,"  was  the  drawling  answer. 
"Take  the  stage,  and  it  hits  the  train.  Take  the 
train,  and  it  hits  the  boat.  And  hit  starts  at  quarter 
arter,   harf  arter,   quarter   to,   and  at." — Forward. 
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MODERN  ILLUMINATION  THEORY  AND 
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tions, $3.50.  Published  by  American  School  of 
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illustrated  and  indexed,  $4.00.  Published  by  the 
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BOXES,  JARDINIERES,  ETC.— By  A.  A.  Hough- 
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MOLDING  CONCRETE  FOUNTAINS  AND 
LAWN  ORNAMENTS— By  A.  A.  Houghton,  each 
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spectively, of  "Concrete  Workers  Reference  Books," 
published  by  The  Norman  W.  Henley  Publishingf 
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RUBBER  HAND  STAMPS  AND  THE  MA- 
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illustrated,  $1.00.  Published  by  American  School  of 
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FARM  GAS  ENGINES— By  H.  R.  Brate.  195 
pages,  5x7,  cloth,  illustrated  and  indexed,  $1.00. 
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Buys  the  Material 

To  Build  X 

This  HomeP! 


NO  MONEY 
IN  ADVANCE 

We  Save  Home  Builders  30%  to  50% 


Design  No.  152-D 

Seven  rooms  and  bath, 
_  modern,  up-to-date  inter- 
ior, a  beautiful  home,  28x28. 


Design  No.  117 
A/^OC*  Six  Rooms  and 
JbOOD  Bath.  AMod- 
T  ern  Bungalow, 

Excellent  Interior.  Size,  39 
feet,  6  inches  by  27  feet. 


The  Chicago  House  Wrecking  Co.  would  not  dare  Ship 

you  a  carload  of  building  material,  valued  anywhere  from  $500 
to  $1,000  without  one  cent  down,  if  we  misrepresented  one 
single  item.  You  are  perfectly  safe,  we  take  all  the  risk. 

No  one  else  in  all  the  world  can  make  such  low  prices  on  new  Building  Material. 
Our  reputation  as  cash  buyers  places  at  our  command,  first— every  bargain  worth 
having.  We  are  satisfied  with  one  small  profit— let  the  in-between  profits  remain  in 
your  pocket— mean*  an  immense  saving— that  means  all  previous 

New  Building  Material  Prices  S-M-A-S-H-E-D 

Then,  when  our  expert  knowledge  of  what  to  buy  and  how  to  buy  at  the  right 
prices  is  combined  with  the  expert  knowledge  of  our  most  complete  Architectural 
Department,  the  result  is  practical,  modern,  beautiful  buildings,  constructed  absolutely 
without  waste— to  satisfy  all  tastes  and  all  pocketbooks. 

We  not  only  save  you  from  25?^  to  50^  on  your  completed  building,  but  we  give 
you  all  the  assistance  you  need  for  its  proper  and  economical  construction,  free  of 
charge— Blue  Print  Plans,  prepared  by  expert  architects.  Specifications  and  Material 
Lists,  together  with  any  other  information  you  may  need. 

Compare  our  offers  and  you  will  be  satisfied  that  none  can  compete  with  our  price 
—and  none  can  equal  our  service. 


$io,ooo 


BOOK  OF  PLANS 
Mail  the  Coupon  Today 


FREE 


Design  No.  55 
^^P*P^  SixRoomsand 
^Kl^f^i^  bath, all  rooms 
■^  ^^^^^  convenient  and 
roomy.  Size  22  ft.  by  31  ft. 


$2 


Design  No.  SO 
^Q^rj  Eight  Rooms 
/  ^  and  Bath,  very 
•         attractive  Ex- 
terior: Five  Closets,  Airy 
Balcony.  Size  28  ft.  by  28  ft. 


A  truly  wonderful  book  given  away  Free.  One  hundred  pages  of  modem,  up-to- 
date  designs.  Free  to  all  parts  of  the  United  States.  Other  points  upon  receipt  of  25c. 

Brings  Complete  $50  Set  Blue 
Prints  and  Specifications  for 
Any  of  These  Beautiful  Homes 

The  object  of  this  advertisement  is  not  to  sell  plans,  but  if  you  are  interested  in 
any  of  the  designs  shown  on  this  page,  we  will,  to  save  time,  send  a  complete  set 
of  Plans.  Specifications  and  full  descriptive  Material  List,  showing  sizes,  style,  qual- 
ity and  catalog  number  of  the  material  that  we  furnish.  The  best  part  of  it  is,  that 
the  entire  $2  will  be  credited  on  your  order,  or  if  plans  do  not  suit,  you  may  return 
them  and  all  but  50c  will  be  refunded.  In  addition,  we  will  also  name,  upon  request, 
delivered  prices  for  complete  Plumbing  Outfit  and  Heating  Plant  of  any  kind  and 
furnish  complete  specifications  free  of  charge. 

FREE  Price  Wrecking  Catalogs 

Send  for  our  Special  Building  Material  Catalog  No.  100,  Plumbing  Catalog  No.  133 
and  Heating  Catalog  No.  120  showing  a  complete  line  of  construction  of  house,  barn, 
or  any  other  building.  The  newest  and  latest  features  in  each  line  at  low  prices. 

Read  Our  Guarantee— It  Is  Your  Protection 

Our  guaranteed  proposition  to  you  is  to  furnish  the  material  as  specified  in  the 
Material  List  in  all  brand  new  stock,  of  the  grade,  sizes,  style,  quality  and  catalog 
number  mentioned,  and  in  quantities  sufHcient  to  complete  the  design  strictly  accord- 
ing to  the  plans.  We  also  guarantee  prompt  shipment  of  order.  All  material  load- 
ed in  one  car  from  our  plant  here.     Our  Paid-Up  Capital  Stock,  $2,000,000 

Heating  Plants 

Write  for  our 
prices  on  our  com- 
plete  bathroom 
outfit.  We  guar- 
antee a  saving  of 
30^«  to  50%. 


Design  No.  53 

Seven  Rooms, 

Ibi/OU  P^^^'  ^^^ee 
*  Living  and 

Main  Bedroom,  Modern  in 
every  respect.  Size  27  x  36  ft. 


Plumbing 
Material 

Steam,  Hot 
Water  and  Warm 
Air.  Let  u  ;  esti- 
mate on  rour  re- 
quirements. Big 
saving. 


Chicago  House  Wrecking 
Company,  Dept.  F-7 
CHICAGO 


^  Chicago 
House  Wrecking 
Dept.  F.7,  Company, 
ChioKO,  III. 


Send  me  your$10.000  Plan  Book 
FREE.    I  am  also  interested  in 


NAME, 


Town 


County  State. 
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WRITTEN   SO  YOU   CAN    UNDERSTAND  IT 
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The  Human  Body  As  An  Electrical  Machine 


OXE  does  not  fancy  the  human  body 
as  an  electric  dynamo,  but  if  the 
heat  and  muscular 
energy  expended  by 
an  average  m  a  n  of 
sedentary  habits 
were  converted  into 
electrical  units,  he 
would  find  himself 
in  possession  of  quite 
a  valuable  asset.  It 
is  proved  that  a 
man  uses  up  about 
two    and  one-half 


hours  :  an  electric  heater  for  2  hours ; 
an  electric  curling  iron  for  100  hours ; 

run  a  lajge  fan  for 
32  hours,  or  warm  a 
chafing  dish  for  6 
hours. 

All  this  is  accom- 
plished without  vol- 
untary eftort,  and 
merely  comes  in  the 
course  of  the  day's 
work,  and  does  not 
represent  the  energy 
of  a  laborins:  man.  It 


kilowatt  hours  of 
electrical  energy  in  a 
working  day.  Approxi- 
mately one-half  of  this 
amount  is  used  to  keep 
the  temperature  of  the 
body  constant,  while 
the  other  half  is  expended  in 
muscular  energy. 

This  amount  of  electric- 
ity may  not  seem  great,  but 
when  one  considers  the 
things  that  can  be  done  when  it  is  ef- 
ficiently applied,  the  power  of  the  hu- 
man body  is  more  clearly  seen.  Two 
and  one-half  kilowatt  hours  of  elec- 
trical energy  is  sufficient  to  main- 
tain four  25-watt  tungsten  lamps  of  2<> 
candlepower  each  for  25  hours ;  or 
heat  an  electric  flatiron  for  6  hours; 
run  a  sewing:-machine  motor  for  100 


Energy  and  Heat 
Developed  by  the 
Average  Man  Daily, 
Converted  into 
Electricity,  Could 
Operate  Any  One 
of  These  Appliances 
a  Surprising  Length 
of  Time 


is  an  astounding  revela- 
tion of  the  efficiency  and 
endurance  of  the  human 
machine. 

Now  when  one  sees  a 
fat  man  toiling  along  on  a  hot  day,  he 
can  realize  that  electrical  energy  is  be- 
ing generated  and  think  of  the  many 
thmgs  to  which  it  might  be  applied. 
But  if  the  fat  man  were  aware  of  his 
own  ability  as  an  electric  dynamo,  he 
would  ardently  wish  that  it  could  be 
used  to  run  a  large  fan  that  would  give 
him  relief  from  the  heat  of  the  city 


hours;  heat  an  electric  toaster  for  1  pavement. 
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A  "FORE  AND  AFT"  CAP 
FOR  MOTORISTS 

A  motorist's  cap  having  goggles  of 
the  same  material  as  the  cap  attached, 
the  whole  being  so  shaped  that  the 

goggled  section 
is  the  back  part 
of  the  cap  when 
goggles  are  not 
desired,  is 
shown  in  the 
a  c  companying 
drawing.  That 
is,  the  cap  may 
be  worn  turned 
c  o  m  p  1  e  t  e  ly 
around,  the 
.  portion  bearing 
the  up-folded 
goggles  being  turned  to  the  back  when 
the  goggles  are  not  required. 


TWELVE-PASSENGER 
MONOPLANE 

A  year  or  two  ago  when  French  air- 
men were  obsessed  with  the  desire  to 
outdo  each  other  in  the  matter  of  car- 
rying live  weight,  several  short  flights 
were  made  in  which  as  many  as  12 
men  and  boys,  mostly  boys,  were 
carried.  None  of  the  machines  so 
loaded  down  was  designed,  however, 
for  the  transportation  of  more  than 
three  or  four  passengers  at  the  most, 
but  a  monoplane,  called  an  ''Aero- 
bus,"  has  now  been  constructed  in 
France  with  a  seating  capacity  of  12 
passengers. 


The  monoplane  in  question  has  a 
250-hp.  motor  and  two  propellers,  a 
length  of  52  ft.,  with  a  wing  span  of  45 
ft.,  and  a  sustaining  surface  of  about 
860  sq.  ft.  The  weight  with  passen- 
gers and  equipment  is  approximately 
2,580  lb.  Seats  for  the  passengers  are 
arranged  in  two  rows  of  six  each. 


NEW  YORK'S  DOUBLE-DECKED 
STEPLESS  STREET  CAR 

The  stepless  street  car,  introduced 
in  New  York  for  the  comfort  of 
hobble-skirt  wearers,  has  now  been 
followed  by  a  double-decked  car  of  the 
same  type,  which  has  seating  accom- 
modations for  88  passengers,  and  a 
total  capacity  of  171.  The  new  car, 
recently  placed  in  service,  will  be  the 
forerunner  of  many  others  of  the  same 
type  if  it  proves  practicable. 

Economy  of  space  makes  the  new 
double-decker  only  17  in.  higher  than 
the  present  standard  street  cars.  An 
arching  roof  with  a  central  height  of  7 
ft.  2  in.,  gives  plenty  of  head  room  in 
the  lower  compartment.  Access  to 
the  upper  deck  is  obtained  by  a  cen- 
tral stairway.  The  seating  accommo- 
dation on  the  upper  deck  consists  of 
back-to-back  benches  which  run  the 
length  of  the  car  over  the  arch  of  the 
lower  story. 

On  entering  the  car,  the  passengers 
face  a  conductor  seated  at  a  desk. 
The  equipment  of  the  cars  includes  an 
electrical  street  announcer  and  an 
automatic  cash  register. 


One   of  the  Double-Decked   Stepless  Street  Cars  Being   Tried   Out  in   New  York 
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SUBMARINE    LIGHT    FOR    POLICE  BOAT 


The  submarine  light  has 
long  been  a  practical  reality, 
but  its  use  as  a  means  to  help 
the  police  in  their  ordinary 
routine  work  was  left  to  the 
Chicago  Police  Department. 
The  submarine  light  will  be 
part  of  the  equipment  of  a 
new  motorboat  that  was  re- 
cently launched  on  the  Chi- 
cago River,  and  will  be  used 
to  expedite  the  work  of  re- 
covering the  bodies  of  the 
drowned.  This  will  largely 
do  away  with  the  slow  drag- 
ging method  now  in  vogue, 
where  the  searchers  must  run 
back  and  forth  over  the  river 
bottom  with  cumbersome  and 
inefficient  grappling  hooks. 
It  will  also  be  of  great  assist- 
ance to  the  divers  when  they 
are  working  below  the  water. 

This  particular  light  con- 
sists of  a  cylindrical  tungsten 
bulb  of  high  power  whose 
rays  are  refracted  throu.s:h  a 
heavy  triangular 
glass  so  as  to  light 
a  large  area  on  the 
bottom  of  the 
stream.  The  light 
is  said  to  be  of 
such  intensity 
that  the  river  l)ot- 
tom  may  be  plain- 
ly visible  to 
depths  of  18  to  20 


prism  of 


Using  the    New  Police   Harbor    Patrol's  Submarine 


Searchlight  to  Hunt  for  Stolen  Property  or  for  the 
Bodies  of  People  Who  have  been  Drowned 


ft.,  and  will  be  partially  il- 
luminated in  depths  ranging 
from  20  to  30  ft.  The  light 
is  of  especial  value  in  Chi- 
cago, because  of  the  large 
number  of  accidents  that  oc- 
cur in  the  Chicago  River 
where  the  water  is  very  dirty. 
The  boat  which  carries  the 
light  is  35  ft.  long  and  10  ft. 
beam,  and  is  supplied  with  a 
40-hp.,  4-cyl.  motor  capable  of 
driving  it  at  a  speed  of  15 
miles  an  hour. 

Two  police  crews  of  four 
men  each,  working  on  12- 
hour  shifts,  will  man  the  lit- 
tle motor  craft.  Day  and 
night  they  will  patrol  47  miles 
of  river  and  27  miles  of  lake 
frontage. 

The  boat  is  not  only  in- 
tended to  facilitate  the  recov- 
ery of  dead  bodies — it  is 
equipped  for  rescue  and  re- 
suscitation work  as  well.  In 
the  little  cabin  is  a  hospital 
cot  which  can  be  drawn  out 
from  a  slide  in  the 
stern.  Then  the 
seats  are  folded 
back  and  there  is 
ample  room  to 
work  over  an  ex- 
hausted person.  A 
first-aid  set  is  in  a 
cabinet  at  one  side 
of  the  cot. 
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•    PERGOLA  FORMED  OF 
CONCRETE  TREES 

Concrete  was  used  in  the  garden  of 
a  home  in  Oakland,  California,  in  the 
creation  of  a  pergola  of  artificial  tree 


An  Artistic  California  Pergola  Formed  of  Concrete  Imitations  of  Dead 
Tree  Trunks  and  Branches 

trunks  and  branches.  The  imitation  of 
scaly  bark  and  straggling  limbs  of  old 
dead  trees  is  excellent,  and  a  few 
clinging  vines  help  to  deceive  the  cas- 
ual observer.  The  garden  is  lighted 
at  night  by  electricity,  the  electric 
bulbs  protruding  from  knots  in  the 
concrete  branches. 


FLIES  AT  SPEED  OF  THREE 
HUNDRED  MILES  AN  HOUR 

The  frigate  bird  has  been  known  to 
fly  between  widely  separated  points  at 
a  speed  of  300  miles  per  hour,  accord- 
ing to  the  Maritime  Review.  The 
largest  of  these  birds,  with  a  weight  of 
only  8  lb.,  are  credited  with  wing  spans 
of  up  to  16  ft.,  a  proportionately 
greater  spread  than  has  as  yet  l)een  em- 
ployed in  any  aeroplane.  When  this 
highest  speed  of  bird  flight  is  equalled 
by  the  aeroplane,  it  will  require  only 
six  hours  to  fly  across  the  Atlantic 
Ocean  by  the  shortest  courses,  from 
Ireland  to  Newfoundland,  or  from  Li- 
beria to  Brazil,  It  is  probable,  how- 
ever, that  such  speeds  are  attained 
even  by  the  birds  only  with  the  aid  of 
favoring  winds. 


TAG  POKER:  A  GAME  FOR 
AUTOISTS 

''Tag  poker,"  the  fundamental  rules 
of  which  are  the  same  as  in  the  regu- 
lation card  game,  as  far  as  pairs, 
threes,  four  of  a  kind 
and  straights  are  con- 
cerned, is  a  new  and 
ingenious  diversion  for 
autoists  imbued  with 
"sporting  blood.'* 

It  is  played  as  fol- 
lows :  The  owner  of  the 
car  and  a  friend  or  sev- 
eral friends  are  out  for 
a  ride,  and  "just  riding" 
has  grown  a  little  mo- 
notonous. One  of  the 
party  agrees  to  take  the 
tag  of  the  first  car 
which  whizzes  by,  and 
the  others  in  the  party 
select  other  passing 
cars  until  all  are  pro- 
vided. A  car  passes,  all  in  the  party 
crane  their  necks  to  catch  the  number 
on  its  license  tag,  and  the  number  is 
duly  recorded.  It  may  be,  for  example, 
2,838.  This  is  the  first  player's  hand, 
and  consists  of  a  pair  of  eights.  The 
next  player  selects  a  car  before  it  is 
near  enough  to  ascertain  the  number, 
and  the  number,  for  instance,  proves  to 
be  1,191,  'which  gives  him  a  hand  of 
three  ones.  The  player  getting  the 
highest  hand,  of  course,  takes  the  pot. 


MINE-SOWING  IN  TIME 
OF  WAR 

The  destructive  record  of  mines  in 
the  Russo-Japanese  war  has  resulted 
in  this  instrument  of  destruction  com- 
ing into  its  own  again.  Several  British 
cruisers  have  recently  been  converted 
into  mine  layers,  and  the  next  war  will 
probably  find  ''mine-sowing"  upon  the 
sea  generally  practiced.  During  re- 
cent maneuvers  of  the  British  fight- 
ers as  many  as  seven  mine-laying  ships 
accompanied  the  fleet  to  sea.  Six  trawl- 
ers, converted  into  mine  sweepers,  as 
the  vessels  which  search  for  mines  are 
called,  also  accompanied  the  fleet. 


POPULAR  MECHANICS 


MOTION -PICTURE    MACHINE     USES  GLASS 


469 

PLATES 


A  motion-picture  camera  which  also  serves 
as  the  machine  for  projecting  the  pictures  on 
the  screen,  and  which  uses  glass  plates  instea(i 
of  hlms,  the  whole  outfit  being  especially  con- 


The  Glass  Plate 
Motion-Picture 
Camera  and 
Projecting 
Machine 


J. 


structed  for  the  purpose  of  en- 
abling the  amateur  to  take 
and  display  such  pictures 
safely,  is  meeting  with  much 
favor  abroad. 

Having  the  appearance  of 
an  ordinary  camera,  the  ma- 
chine contains  a  magazine  of 
18  plates,  on  each  of  which 
162  exposures  may  be  made. 
The  portions  of  each  plate 
are  consecutively  exposed  by 
the  turning  of  a  crank,  which 
also  operates  the  shutter, 
causing  it  to  open  and  close 
at  the  proper  intervals  and 
with  the  proper  speed  to  pro- 

Pla.e   Having    162  ^^Ce  motioU 

Exposures  Upon  It,  a  pictUr   e  S 
Few  of  Which  are 

Shown  Under  a  1  lie      e  X  p  O- 

^'^"GVa"!  sure  o  f  t  h  e 
plate  begins 
at  the  upper 
left-hand 
corner  and 
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continues  toward  the  right  in  the  top 
row  until,  as  is  shown  in  the  illustra- 
tion, the  ninth  picture  is  taken,  then 
the  plate  automatically  moves  upward 
the  necessary  space,  the  tenth  view 
appears  immediately  below  the  ninth, 
and  so  on,  row  after  row.  When  the 
plate  is  filled  with  pictures  it  is  auto- 
matically moved  out  of  the  way  and  a 
new  plate  substituted  without  the  least 
interruption.  During-  this  operation 
an  index  on  the  outside  of  the  camera 
informs  the  photographer  on  which 


plate  he  is  working.  If  all  the  18 
plates  are  used,  a  total  of  2,916  indi- 
vidual views  will  be  obtained. 

The  developing  of  the  plates  is  done 
in  the  ordinary  manner,  but,  if  con- 
taining pictures  of  the  same  series,  all 
plates  should  be  developed  at  the  same 
time  to  insure  uniformity. 

To  project  the  pictures,  the  plates 
are  placed  in  the  camera  in  their 
proper  order,  a  projecting  lantern  is 
placed  behind  the  apparatus,  and  the 
crank  is  turned. 


COMBINED  DFXOY  REEL  AND 
BALANCE 

A  game  decoy  that  is  a  combined 
reel  and  balance  is  the  clever  inven- 
tion of  a  Chicago  hunting  enthusiast. 

A  reel  of  gal- 
vanized iron 
upon  which  the 
sinker  rope  may 
be  wound,  acts 
also  as  the  bal- 
ance of  the  de- 
coy. The  reel  is 
absolutely  simple,  with  no  chance  for 
tangling  the  line,  and  also  permits 
the  sinker  to  be  lowered  to  any  depth 
without  unwinding  the  whole  cord,  as 
is  the  case  in  the  old-style  decoys. 
This  saves  much  time  in  setting  out 
and  picking  up  decoys,  and  does  away 
with  the  irritation  of  cold  fingers  and 
chapped  hands  due  to  handlin'g  the 
rope  in  the  usual  type. 


REMARKABLE  AEROPLANE 
SPEED  PERFORMANCE 

Still  the  speed  record  of  the  aero- 
plane improves,  the  newest  figure  be- 
ing 105^/2  miles  an  hour,  set  by  Jules 
Vedrines  on  July  15,  at  an  aviation 
ground  near  Paris.  The  duration  of 
the  flight  was  1  hr.  6  min.,  during 
which  time  there  was  covered  a  dis- 
tance of  1241/4  miles,  measured  around 
a  course  of  six  miles  in  length.  One  of 
the  circuits  was  made  at  a  speed  of 
better  than  106  miles  per  hour,  and,  be- 
cause of  the  distance  lost  in  keeping- 


well  away  from  the  mark  towers  at  the 
corners,  it  is  believed  that  the  speed 
would  have  been  not  less  than  120 
miles  an  hour  in  straight-away  flying. 
The  machine  was  one  of  the  new 
straight-winged  Deperdussin  mono- 
planes, with  a  pronounced  streamline 
body,  propelled  by  a  140-hp.  Gnome 
motor.  The  new  mark  was  set  in  the 
elimination  trials  to  select  a  Gordon- 
Bennett  racer  for  the  competition  in 
Chicago  this  fall.  Prevost,  Vedrines* 
nearest  competitor,  made  the  distance 
at  an  average  speed  of  nearly  102  miles 
per  hour,  while  Frey  averaged  better 
than  90  miles  per  hour. 


SMALLEST  ROLLER  SKATES 
IN  THE  WORLD 

The  roller  skates  recently  made  for 
one  of  the  little  people  appearing  in  a 
midget  exhibi- 
tion in  England 
are  claimed  to  be 
the  smallest  ever 
made  for  actual 
use.  One  of  the 
skates  is  shown 
standing  on  a  tea 
cup  of  the  after- 
noon-tea size, 
and  its  smallness 
can  be  readily 
judged,  yet  they 
are  of  the  lat- 
est type  and  de- 
signed to  carry 
their  user  around 
the   stage   at   a   considerable  speed. 
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THE  MENACE  TO  THE 
SKY$CR^PER 
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1 


JOHN  C.  MILLER  ' 

AN  enemy  to  the  skyscraper  has 
been  brought  to  public  notice  in 
the  last  few  months,  that  may  result  in 
some  disaster,  if  means  are  not 
promptly  taken  to  guard  against  it. 
It  has  an  old  name,  electrolysis,  and  its 
results  are  the  electrolytic  corrosion  of 
the  water  and  gas  pipes  and  all  steel 
and  iron  bodies  that  are  in  contact 
with  the  damp  earth,  along  which 
stray  electric  currents  may  travel  seek- 
ing an  easy  way  of  return  to  their 
source,  the  power  house. 

For  years  electrolysis  has  been  the 
friend  of  man  and  until  now  it  has  been 
his  servant.    Just  now  it  seems  to  be 
his  master  and  has  passed  from  his 
control.    The  brightest 
minds  in  the  electrical  world 
are  grappling  with  the  prob- 
lem of  protection  of  our  steel 
buildings  and  bridges  from 
the  insidious  attacks  of  this 
subtle  enemy — the  result  of 
the  almost  universal  electri- 
fication  of  our  street  rail- 
roads and  power  utilities. 

A  stray  electric  current 
having  once  entered  the  pip- 
ing systems  of  any  city  will 
find  its  way  to  every  steel 
structure  and  pipe  line  in 
that  city  and  is  farther  be- 
yond control  than  any  epi- 


demic  thai  may  find  its  source  in  the 
contaminated  water  supply.  Both  may 
result  in  loss  of  life  and  damage  to 
property. 

Electroplating  has  been  carried  on  for 
years  by  that  quiet  transfer  which  takes 
place  between  two  metals  of  different 
electric  polarity  connected  by  a  liquid, 
or  an  electrolyte  as  it  is  called.   A  cur- 
rent  of  electricity  will   always  flow 
from  a  point  of  higher  po- 
tential to  one  of  lower,  pro- 
vided a  conductor  connects 
the  points,  just  as  water  will 
flow   from   a   higher   to  a 
lower  level  through  a  con- 
necting pipe.    And  when  a 
current  of  electricity  passes 
from  one  metallic  body  to 
another  through  an  electro- 
lyte, some  of  the  former  or 
positive  metal  is  carried  to 
the  electrolyte  solution  and 
!;.,™c%'i.'S^Ta"\^^^^^^^^^    from  the  solution  a  metal  is 

Only  When  Current  is  Sup-  dCDOSited  OU  thc  nCS^ativC  Or 
plied  from  an  Outside  Source,  .    .  -       -kt  i 

the  Anode  Being  Corroded  and  rCCClVlUg  mctal.     M  C W  metal 

Depo?u?r'o/fhr  c^Zd"  is  thus  taken  up  by  and  de- 


BATTERY 


"  ELECTROLYTE 
SULPHATE  OF  COPPER 
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WATER  -  PtPE 


Electric  Current  from  Power  House  over  Trolley  Wire  and  Pole  to  Motor  and  Rail  Leaves  the  Latter  at  Defective 
Joint,  Jumping  to  Water  Pipe  and  Back  to  Rail  Again,  Thus  Causing  Electrolytic  Corrosion  of  Pipes 


posited  from  the  electrolyte,  and  the 
process  has  been  called  electrolysis. 
The  two  metallic  substances  from 
Avhich  the  current  starts  and  toward 
which  it  flows  are  called  the  electrodes 
and  must  be  of  different  potential. 
Potential  corresponds  to  pressure  in 
any  hydraulic  system  and  a  difference 
of  potential,  measured  in  volts,  pro- 
duces a  flow  of  electric  current. 

The  flow  is  always  from  the  positive 
to  the  negative  pole  in  any  system  of 
conductors  and  electrolytes,  and  cor- 
rosion takes  place  only  at  the  point 
where  the  current  leaves  the  metallic 
body,  that  is,  at  the  positive  pole. 

The  electric  current  that 
gives  rise  to  corrosion  may 
be  generated  in  several 
ways.  It  may  be  the  result 
of  chemical  decomposition 
as  in  a  battery  itself,  or  it 
may  be  produced  far  away 
from  the  locality  where  elec- 
trolysis takes  place,  as  is  the 
case  in  cities  where  the 
source  is  the  power  house 
of  the  street  railroad  or 
power  system.  Here  the 
current  starts  out  from  the 
positive  brush  of  the  gener- 
ator, goes  through  the  over- 
head trolley  to  the  motor  of 
the  car  where  it  does  its 
work  and  returns  by  the 
rails,  but  if,  perchance,  it 
meets  an  imperfect  bond  or 
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Current-Generating  Cell, 
in  Which  Electrolytic 
Corrosion  Takes  Place 
Spontaneously,  the  Zinc 
Becoming  Corroded  and 
Its  Lost  Parts  Deposited 
on  Copper  Wire 


rail  joint,  it  leaves  the  rails  and  jumps 
to  the  water  pipes  through  the  damp 
earth.  When  it  leaves  the  pipes  and 
jumps  to  the  rails  again,  iron  is  carried 
along  with  it.  It  is  to  the  stray  cur- 
rents jumping  from  one  conductor  to 
another  of  different  potential  that 
damaging  electro-corrosion  is  due. 
Chemical  dissociation  always  takes 
place  where  the  current  leaves  the 
conductor  and  at  these  places  the 
greatest  damage  is  done. 

The  rate  at  which  iron  is  carried 
from  an  electrode  has  been  known  for 
years,  the  amount  depending  upon  the 
strength  of  the  current  and  not  upon 
the  voltage,  and  is  equal  to 
slightly  over  a  gram  (about 
1-5%  grains)  for  each  am- 
pere hour  the  current  passes. 
Four  hundred  and  fifty  am- 
peres will  therefore  carry  a 
pound  of  iron  from  a  water 
pipe  into  the  damp  soil  sur- 
rounding it  per  hour.  Con- 
crete is  a  much  better  con- 
ductor than  damp  earth  and 
it  is  not  imagination  to  say 
that  pounds  of  steel  are  be- 
ing carried  from  the  bases  of 
the  steel  columns  support- 
ing our  high  office  buildings 
to  the  damp  earth  and  con- 
crete in  which  these  bases 
are  buried.  In  a  series  of 
tests  recently  made  in  Chi- 
cago, it  was  shown  that  251 
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amperes  were  flowing  out  of  a  State 
Street  building  over  a  3-in.  gas  pipe,  a 
6-in.  water  pipe,  and  from  the  steel  of 
the  building  to  the  tunnel  rails,  con- 
nection having  been  made  between 
the  latter  by  a  copper  cable.  The 
maximum  voltage  found,  as  shown 
by  the  recording  voltmeter,  was 
eight  volts.  At  the  same  time  in- 
dications were  to  the  effect  that 
sometimes  no  less  than  475  am- 
peres flowed  out  of  the  building  in 
one  hour,  or,  in  other  words,  that 
electrolytic  corrosion 
would  be  eating  away 
the  steel  which  came  in 
contact  with  the  damp 
earth  at  the  rate  of  over 
a  pound  per  hour. 

The  water  and  gas- 
pipe  man  is  well  aware 
of  the  current  his  pipes 
are  carrying,  for  sparks 
will  occur  when  he  sev- 
ers a  pipe,  leaking  gas 
will  be  lighted  in  the 
trench  when  pipes  are 
broken,  and  shocks  to 
his  system  by  the  cur- 
rents  he  interrupts 
have  become  a  com- 
mon thing  with  him.  A 
voltmeter  will  indicate 
a  difference  of  poten- 
tial and  electrolysis 
surveys  are  being  made  by  many  of 
the  more  progressive  cities.  While  the 


laws  of  Faraday,  formulated  years 
ago,  stated  the  amount  of  iron 
deposited  by  an  ampere  hour,  the 
results   have   often   been   questioned.  . 


Recently, 
periments 


Diagram  Showing  How  Stray 
Currents  may  Jump  from  Elevated, 
Street-Car  or  Tunnel  Rails  to  the 
Steel  Skeleton  (l)  of  a  Modern  Build- 
ing and  Thence  to  Water  (2)  and  Gas 
(3)  Pipes,  at  Each  Jump  Weakening 
the  Part  It  Leaves  by  Carrying  Away 
Particles  of  Iron,  Which  may  Amount 
to  as  Much  as  a  Pound  or  More  an 
Hour. 

however,  extensive  ex- 
have   been   carried   on  at 
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Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  with  various  pipes 
buried  in  damp  soil,  and  the  con- 
clusions have  been  reached  that  the 
amount  of  corrosion  is  at  least  equal 
to    and    generally    greater    than  the 


Four-Inch  Cast-iron  Water  Main,  Ruined  by 
Electrolysis,  Taken  Up  at  Richmond,  Va. 


amount  given  by  Faraday  (1.04 
grams  per  ampere  hour).  It  was  also 
determined  that  the  loss  is  independ- 
ent of  voltage  and  that  less  than  one 
.volt  can  produce  corrosion.  Cast  iron 
is  less  lial^le  to  corrosion  than  wrought 
iron  or  steel.  In  these  experiments 
soil  of  two  kinds  was  used  and  the 
work  was  carefully  conducted  over  a 
long  period. 

Several  remedies  have  been  pro- 
posed to  countei*act  this  corrosion  and 
all  are  in  use  in  various  cities  with 
varying  results.  The  vital  point  in 
them  all  is  to  prevent  the  jumping  of 
the  current  from  the  metal  to  the  damp 
soil.  The  most  natural  remedy  is  the 
overhead  return  for  the  current,  which 
system  is  in  operation  in  A\^ashington, 
D.  C.  Here  a  double  trolley  wire  is 
used  and  no  current  enters  the  'rails  or 
escapes  to  the  earth.  A  great  increase 
in  cost  of  installation  and  a  lack  of 
convenience  in  operation  goes  with 
this  remedy,  and  street-railway  .com- 
panies are  naturally  opposed  to  it 
while  the  water  and  gas  companies 
favor  it. 

A  second  method  is  by  a  current- 


drainage  system  whereby  a  metallic 
connection  is  frequently  made  between 
underground  pipes  and  the .  return 
rails,  so  that  the  current  has  a  low  re- 
sistance path  to  follow  and  will  trav- 
erse this  return  cable  rather  than 
jump  from  the  metal  to  the  soil.  In 
this  method  the  steel  work  of  a  build- 
ing is  connected  to  the  water  pipes  by 
a  large  cable  and  the  pipes  are  con- 
nected to  the  rails  so  no  large  potential 
is  allowed  to  accumulate,  and  no  jump- 
ing takes  place  from  the  steel  to  the 
concrete  footings  and  the  damp  soil. 

A  third  remedy,  and  the  one  pro- 
posed for  Chicago,  is  the  "negative 
booster,"  in  which  the  potential  in  the 
pipes  is  reduced  by  mechanical  rrfeans. 
This  system  is  in  use  in  Glasgow,  a 
generator  being  installed  for  every 
1,000  amperes'  output  of  the  feeding 
stations,  and  cuts  the  difference  in  po- 
tential down  to  less  than  a  volt,  which 
in  a  great  measure  overcomes  this  cor- 
rosion. This  measure  is  an  expensive 
one  to  install  and  is  not  a  complete 
one,  making  conditions  worse  in  pipes 
not  connected  with  the  system. 

The  alarm  over  electrolytic  corro- 
sion is  not  new,  but  has  recurred  at 
intervals  since  the  electric  railroad 
came  into  use.  Each  time  stronger 
evidences  of  its  work  have  come  to 
light  and  have  demanded  attention. 
The  damage  to  water  and  gas  pipes 
have  compelled  attention  to  remedies. 
No  examples  of  great  damage  to  steel 
structures  are  obtainable,  but  certain 
it  is  that  the  conditions  are  right  for 
this  eating  away  of  supporting  steel 
in  contact  with  damp  soil,  for  it  is 
likewise  true  that  great  currents  are 
traversing  these  columns,  and  com- 
mon safety  and  prudence  demand  pro- 
tection against  this  enemy  of  modern 
civilization. 


LENDING     DISHES    AS  A 

An  ingenious  method  of  advertising 
adopted  by  the  gas  company  in  Balti- 
more, Md.,  is  the  lending  of  dishes  for 
ladies'  luncheons,  church  affairs,  and 


[    ADVERTISING  SCHEME 

lodge  and  society  entertainments  at 
which  refreshments  are  served.  The 
emblem  of  the  company,  which  is  a 
shield  bearing  the  words  ''Cook  with 
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A  Racing  Sand 
Yacht  on  the 
Dutch  Coast 


Gas,"  appears  on  each  dish.  Paper 
napkins,  bearing  the  company's  em- 
blem are  also  provided. 

This  clever  publicity  idea  is  said  by 
the  officers  of  the  company  to  be  very 
effective,  and  one  which  is  greatly 
appreciated  by  patrons.  The  dishes 
lent  by  the  company  were  made  to 
order  and  consist  of  white  hotel  china. 
They  include  200  large  and  200  small 
plates,  200  individual 
butters,  200  medium- 
sized  cups,  200  sau- 
cers, 400  vegetable 
dishes,  60  large  and 
3Q  small  bakers,  200 
fruit  saucers,  200  in- 
dividual meat  dishes, 
36  large  meat  dishes, 
60  covered  sugar 
bowls,  and  60  cream 
pitchers. 

A  set  of  such  china 
can  be  bought  at  an 
outlay  of  a  few  hun- 
dred dollars,  and  the 
expense   of   a  neces- 
sary supply  of  paper  napkins  is  very 
small.    Breakages,  which  are  compara- 
tively few,  are  replaced  immediately, 
by  the  company. 


DUTCH  SAND  YACHT 

Sand  sailing  is  a  sport  more  or  less 
enthusiastically  indulged  in  on  the 
beach  of  the  North  Sea  near  Scheven- 
ingen,  Holland.  The  four-wheeled  sand 


craft  are  schooner-rigged,  carrying  a 
regulation  mainsail  having  reehng 
points  for  shortening  sail  in  stormy 
weather,  and  two  staysails. 


BASEBALL  APPLIED   TO   BILLIARD  TABLE 


A  new  amusement  device,  which 
adapts  some  baseball  ideas  to  a  spe- 


Playing  the  New  Baseball  Game 
on  a  Billiard  Table 


cially  arranged  billiard  table  has  just 
been  placed  on  the  market.    On  top  of 


the  table,  in  the  relative  positions  or- 
dinarily occupied  by  baseball  players 
on  a  regular  diamond,  there  are  minia- 
ture figures  of  players  over  a  series  of 
pockets.  The  face  and  sides  of  these 
pockets  are  cushioned  and  are  so  de- 
signed that  the  balls  enter  the  pockets 
quickly  and  quietly.  *  On  either  side  of 
the  table  and  in  the  rear,  there  are 
pockets  indicating  ''singles,"  ''triples," 
''home  runs,"  and  "fouls."  The  bat- 
ter's box  is  near  the  front  of  the  table 
where  an  average-size  billiard  ball  is 
placed  and  then  caromed  off  a  triangu- 
lar rubber  home  plate  which  is 
mounted  on  a  spindle.  This  plate  re- 
volves when  hit  by  the  ball,  giving  the 
player  a  constantly  changing  shot 
which  makes  the  game  very  scientific. 
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A  BARN    BUILT   OF  WORLD'S 
FAIR  WRECKAGE 


On  Cottage  Grove  Avenue,  just  be- 
yond the  southern  city  limit  of  Chi- 
cago, is  a  barn  which  owes  its  curious 


appearance  to  the  fact  that  many  odds 
and  ends  of  the  Chicago  World's  Fair 
buildings  contribute  to  its  make-up. 
The  windows  belonged  to  one  of  the 
German  buildings.  The  top  of  the 
structure  is  used  as  a  pigeon  roost. 


ARTICLES  GLOW  IN  ULTRA- 
VIOLET RAYS 

Interesting  experiments  with  the 
ultraviolet  rays  recently  were  made  by 
a  German  physicist  which  he  relates  in 
a  report  made  to  a  society  of  physical 
experimenters.  In  conducting  the  ex- 
periments he  made  use  of  an  improved 
''filter,"  evolved  by  himself, — a  device 
which  excludes  almost  entirely  the 
visible  rays  of  the  spectrum.  Among 
the  noteworthy  efifects  produced  was 
the  glow  or  fluorescence  exhibited  by 
certain  substances  used  by  the  experi- 


menter. The  majority  of  substances, 
in  fact,  shine  when  acted  upon  by  the 
ultraviolet  rays.  Porcelain  and  metals, 
when  free  from  oxides,  are  among 
these.  The  human  body,  also,  is  fluo- 
rescent under  the  influence  of  the  light. 
Bluish-white  light  is  radiated  from  a 
paper  or  linen  screen  when  either  is 
placed  in  the  cone  of  ultraviolet  rays 
in  a  dark  room.  This  is  defined  not  as 
the  ''color"  of  the  ultraviolet  rays,  but 
as  a  secondary  light,  which  is  proved 
by  the  fact  that  if  a  sheet  of  white 
porcelain  is  placed  before  the  screens, 
the  porcelain  does  not  shine  similarly, 
but  bears  resemblance  to  black  velvet. 
The  surface  of  a  hard  boiled  egg,  cut 
in  two  and  exposed  to  the  rays,  shows 
varied  colors.  The  shell  shines  red- 
dish-white, the  "skin"  bluish-white, 
the  albumen  citron-yellow  and  the 
yolk  dark  yellow.  The  muscle  tissues 
of  a  veal  cutlet  appear  brownish-red, 
the  gristle  an  intense  blue-violet,  the 
bones  whitish-blue,  the  fat  yellow  and 
the  sinews  and  skin  white.  Very 
marked  fluorescence  is  exhibited  by 
the  human  body.  Frequently  the 
hands  appear  whitish-blue,  dark  hair 
shows  gray,  and  the  lens  and  cornea 
of  the  eye  and  the  natural  teeth  a 
bright  whitish-blue.  The  unnatural 
white  of  false  teeth  becomes  black. 
Rouge  or  other  preparations  on  the 
skin  are  betrayed  by  the  rays.  Artifi- 
cial gems  may  be  distinguished  from 
the  genuine  by  aid  of  the  mystic  light. 
Differing  types  of  glass  have  various 
forms  of  fluorescence.  The  entire  mass 
of  paraffin  wax  is  disclosed  in  intense 
blue.  Practical  use  of  the  luminescent 
analysis,  it  is  believed,  will  be  found 
in  mineralogical  and  botanical  re- 
search work. 


TILTING   CONTESTS    ON   THE  WATER 


Water  tilting  is  a  sport  enjoyed  in 
many  countries,  our  own  included,  and 
is  usually  one  of  the  most  interesting 
of  the  minor  features  of  water  carni- 
vals. The  illustration  shows  a  tilting 
contest  in  the  swimming  tank  of  the 


Bath  Club,  which  is  the  fashionable 
swimming  club  of  London.  The  boats 
used  for  tilting  are  flat-bottomed 
punts,  each  of  which  carries  a  paddler 
as  well  as  a  "water  knight."  The  tilt- 
ers  are  dressed  in  a  costume  reminis- 
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A  Water  Tilting  Match 
in  the  Tank  of  Bath  Club, 
London's  Fashionable 
Swimming  Organization. 
The  Paddlers  are  Driving 
the  Boats  to  the  Attack 


staffs  bearing  a  ball  of 
soft  material  at  the  end. 
The  tilter  who  first  succeeds 
in  forcing  his  opponent  into 
the  water  by  either  pitching 
him  into  the  water  from  the 
boat  or  by  upsetting  the  boat 
wins  the  bout. 

The     type  of 
boats   and  lances 
used  in  tilting  dif- 
fer  somewhat  in 
.^.."^         different    c  o  u  n  - 
tries,  and  even  at 
different  clubs  or  swimming 
organizations.     Water  tilt- 
^  ing  in  France  is  often  done 

in  the  open,  and  even  on  the 
river    Seine.     In    a  recent 
tilting  match  held  there,  the 
cent  of  "ye  olden  times,"  while  the     wielders  of  the  tilting  lances  stood  on 
paddlers  are  in  ordinary  bathing  suits,     platforms  erected  on  the  bows  of  long 
The   tilting   lances   are   long   limber     rowing  barges,  which  were  driven  to- 
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ward  each  other  by  as  many  as  six 
rowers  to  a  boat.  The  tilters  carried 
shields  with  which  to  protect  them- 
selves from  the  lances,  and  ward  off 
the  blows.    Water  tilting  in  America 


is  usually  done  with  light  canoes,  one 
man  paddling  the  canoe  and  the  other 
standing  as  best  he  can  in  such  an  in- 
secure craft.  Quite  often  both  canoes 
upset  at  the  impact  of  the  lances. 


ELECTRICAL  HEATING  PAD 
FOR  EAR  AFFECTIONS 

Inflammatory  affections  of  the  inner 
ear  are  accompanied  by  intense  pains, 
which  cannot  easily  be  relieved  except 
by  continuous  application  of  heat.  Hot- 
water  compresses  are  not  very  effi- 
cient, because  of  the  necessity  of 
changing,  but  by  means  of  the  electric- 
ally heated  pad,  a  recent  German  in- 
vention, constant  or  graduated  heat 
can  be  applied  continuously  for  any 
length  of  time.  The  heating  element 
is  inclosed  in  the  ear  pad,  and  in  order 
to  vary  the  heat,  two  lamps  are  con- 
nected into  the  circuit,  which  by  a  spe- 
cial switch  can  be  arranged  either  in 
parallel  or  in  series,  and  one  or  both 
entirely  excluded. 


MONOPLANE  STANDS  ON 
ITS  HEAD 

While  making  a  flight  at  Norwalk, 
Ohio,  with  a  monoplane  of  his  own 
construction,   Ralph    Cole  met 
with  a  peculiar  accident  in  which 
the  machine  figuratively  stood 
on  its  head  without  doing  itself 
its  operator  any  damage.    The  mono- 
plane tipped  up  while  on  the  ground. 


CLedgers  d  i  s  - 
covered  at  Palos, 
Spain,  indicate 
that  the  voyage 
of  Columbus 
which  resulted 
in  the  discovery 
of  America  cost 
$7,500. 


A  Monoplane  That  Tipped 


(TThe  moving-picture  machine  has  in- 
vaded the  sacred  precincts  of  the  Vat- 
ican in  Rome,  the  Pope  having  been 
recently  entertained  with  a  moving- 
picture  show.  . 


TIGHTENING  ONE'S  BELT 
TO  REDUCE  HUNGER 

Investigations  recently  completed  by 
Prof.  Rudolf  Lennhoff,  to  ascertain  in 
what  manner  constriction  about  the 
body  in  the  region  of  the  stomach  les- 
sens hunger,  have,  according  to  re- 
ports published  in  German  papers,  led 
to  the  interesting  result  that  the  plan 
sometimes  followed  by  hungry  tramps 
and  others,  of  tightening  the  belt  is  the 
correct  and  scientific  manner  of  accom- 
plishing the  desired  result. 

Metallic  substances  were  mixed  with 
solid  food,  such  as  potatoes,  and  fed 
to  men.  The  X-ray  revealed  that  a 
contraction  of  the  stomach  took  place 
and  a  relatively  small  quantity  of  the 
food  proved  sufficient  to  satisfy  the 
appetite.  When  liquid  food  was  given, 
the  contraction  was  considerably  less 
and  a  larger  quantity  was  necessary 
for  satiation.  Another  experiment,  in 
which  the  liquid  food  was  introduced 
through  a  tube,  showed  that  twice  the 
quantity  was  required  to  produce 
satiety.  The  conclusion  was  that 
the  stimulus  of  swallowing  by  re- 
flex action  caused  contraction  of  the 
stomach  and  produced  a  lessened 
sense  of  hunger.  This  suggested  that 
artificial  pressure 
over  the  stomach 
by  means  of  a 
belt,  a  common 
expedient  of 
the  tramp,  might 
produce  the  ef- 
fect, and  this 
proved  to  be  the 

Up  on  End  without  Damage         caSC        In  OrdCT 

to  eliminate  the  effect  of  suggestion, 
the  experiment  was  tried  on  insane 
persons  who  were  allowed  to  eat  as 
much  as  they  pleased.  During  the  ex- 
periment they  ate  less,  satiation  occur- 
ring sooner. 
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A     MONUMENTAL     STAIRWAY     UP  MONTMARTRE 


The  last  vestige  of  the  old  Mont- 
martre  district  of  Paris,  which  has  been 
inhabited  from  times  immemorial  by 
the  Apaches  and 
rougher  element  of 
Paris,  and,  lately,  also 
by  art  students  and  fol- 
lowers of  art  who  tired 
of  the  old  "Quartier 
Latin"  or  were  driven 
out  of  it  by  extensive 
municipal  changes,  will 
soon  have  disappeared. 
The  final  link  in  the 
scheme  for  the  beauti- 
fication  of  the  heights 
which  bear  the  name 
*'Montmartre,"  is  the 
construction  of  a  mon- 
umental stairway  up 
its  side  from  the  public 
square  which  flanks  its 
south  declivity. 

The  stairway  will 
lead  to  a  "Chateau- 
d'Eau"  (water  palace), 
below  which  will  be  a 
circular  garden  planted 
with  trees.  The  water  palace  will  con- 
tain three  fountains  and  have  a  roof 
garden  on  its  top. 


The  cost  of  the  improvement  is  esti- 
mated at  $500,000.  Exceptional  diffi- 
culties have  to  be  met  in  the  construc- 


Courtesy  L'  Illustration 

The  Monumental  Stairway  and  Water 
Palace  on  the  Side  of  Montmartre,  Paris 


tion  of  the  foundations,  due  to  the  lack 
of  solidity  of  the  soil  in  this  portion  of 
the  hill. 


TERRIER    ADOPTS    A    BROOD    OF  CHICKS 


An  odd  example  of  maternal  afifec- 
tion  displayed  by  a  dog  toward  a 
brood  of  incubator  chicks  comes  from 


A  Fox  Terrier  Contentedly   Allowing  Her  Adopted 
Brood  of  Chicks  to  Cuddle  under  Her  Body 
qr  Perch  Upon  It 


Long  Beach,  Cal.  The  fox  terrier 
takes  care  of  the  brood  like  a  moth- 
erly old  hen,  trying  to  keep  them 
warm  with  her  body  and  being  most 
solicitous  that  they  do  not  stray 
away.  Any  attempt  to  handle  her 
adopted  family,  is  resented  by  the  dog, 
and  when  a  chick  succeeds  in  straying 
away  she  lifts  it  tenderly  in  her  mouth 
and  brings  it  back  to  the  box. 


CThe  Royal  Society  of  London,  or 
"The  Royal  Society  for  the  Improve- 
ment of  Natural  Knowledge,"  as  it  was 
called  in  its  charter  from  King  Charles 
II,  celebrated  the  250th  anniversary  of 
its  organization  in  London,  July  15. 
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OCEAN  SHIPS  TO  HEAR  THE  PRESENCE  OF  ICEBERGS 


Taking  his  lesson  from  the  bat, 
which  has  the  faculty  of  avoiding  ob- 
stacles in  a  degree  of  darkness  that 
renders  eyes  useless,  Sir  Hiram  Maxim 
proposes  to  equip  ships  with  a  mechan- 
ical apparatus  which  will  perform  a 
function  of  like  nature. 

''When  a  bat  flies  about  in  total 
darkness,  the  beat  of  its  wings,"  says 
Maxim,  "sends  out  a  series  of  pulsa- 
tions or  waves.  These  waves  strike 
against  all  surrounding  objects,  and 
are  reflected  back  and  received  by  the 
sensitive  organs  which  form  a  part  of 
the  bat's  face.  The  extremely  delicate 
nature  of  the  wings,  together  with  the 
sensitiveness  of  these  organs  of  a 
'sixth  sense,'  enable  it  to  judge  the  dis- 
tance to  any  object  by  the  lapse  of 
time  between  the 
sending  and  the  re- 
ceiving of  these 
very  faint 
waves.'' 


The  apparatus  Maxim  has  devised  to 
provide  ships  with  this  same  sixth  sense, 
mechanically,  comprises  a  device  tor 
producing  and  sending  out  the  neces- 
sary air  waves;  another,  for  receiving 
back  the  reflected  waves  and  making 
them  reveal  their  presence  by  ringing 
bells,  and  a  third,  for  recording  the 
amplitude  of  the  waves.  The  first  con- 
sists of  a  modified  form  of  siren,  using 
high-pressure  steam,  and  producing 
powerful  air  waves  having  a  frequency 
of  14  or  15  vibrations  a  second.  Waves 
of  such  low  frequency  cannot  be  heard 
by  the  human  ear,  but,  being  of  great 
amplitude  and  power,  they  will  be  able 
to  travel  great  distances,  and  on  strik- 
ing any  object  will  be  reflected  back  in 
the  same  way  as  sound  waves,  though 
the  echo  will  be  as  inaudible  as  the  pri- 
mary vibrations.  The  siren  would  be 
provided  with  a  trumpet  mouthpiece 
and  be  so  mounted  that  it  could  turn 
in  any  direction. 
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The  receiver,  which  may  be  consid- 
ered as  an  artificial  ear,  consists  of  a 
diaphragm  of  rubber  and  silk,  about  4 
ft.  in  diameter,  stretched  tightly  over  a 
drum-shaped  cylinder,  and  so  arranged 
that  the  air  pressure  would  always  be 
the  same  on  both  sides  of  it,  irrespec- 
tive of  the  blasts  from  the  siren.  The 
vibrations  set  up  in  this  diaphragm  by 
the  reflected  waves  are  caused  to  close 
a  series  of  electrical  circuits,  each  con- 
taining an  electric  bell  of  different 
pitch.  Feeble  waves,  such  as  would 
be  reflected  from  a  large  object  at  a 
considerable  distance,  or  small  objects 
near  at  hand,  would  cause  only  slight 
vibrations  of  the  diaphragm,  and  thus 
would  close  only  the  first  electric  con- 
tact, thereby  ringing  the  first  or  small- 
est bell.  Larger  and  nearer  obstruc- 
tions would  close  a  second  contact  and 
ring  a  larger  bell,  and  so  on,  thus  giv- 
ing warning  of  danger. 

The  recorder,  forming  the  third  part 
of  the  apparatus,  is  simply  an  arrange- 
ment to  give  a  written  diagram  of  the 
disturbances  of  the  air. 


UNUSUAL   COMBINATION  OF 
TRACTION  METHODS 

The  harbor  board  of  Altona,  Ger- 
many, recently  solved  a  difficult  trans- 
portation problem  by  combining  old 
and  new  traction  powers  in  an  ingen- 
ious way. 

Merchandise  discharged  at  the  port 
had  to  be  transported  over  two  roads 
of  rather  steep  grade.  The  only  avail- 
able wagons  were  horse-drawn,  and 
the  task  soon  proved  beyond  the 
horses.  The  difficulties  were  overcome 
by  installing  a  trolley  line  and  coup- 
ling a  trolley-tractor  in  front  of  the 
line  of  horse  wagons;  and  the  unusual 
train  easily  negotiated  the  hill.  The 
pole  of  the  tractor  is  flexibly  attached 
so  that  the  train  can  get  out  of  the 
way  of  meeting  traf^c,  the  roads  being 
trackless. 

The  system  is  now  a  permanent  in- 
stitution and  trolley-tractors  thus  con- 
vey some    200  loaded    horse  wagons 
daily,  averaging  5  to  7  tons  in  weight, 
up  the  incline. 

/: 


The  Air- Wave-Producing  Siren 
Mounted  on  the  Bow  of  an  Ocean 
Liner  and  Sending  Out  Vibrations 
at   the   Rate   of  14   or   15  per 
Second.    When    These  Waves 
Strike    an      Iceberg    or  Other 
Obstruction  They  are  Reflected  Back  and 
are  Caught  by  the  Ship's  Mechanical  Ears, 
Mounted  on  the  Bridge.    The  Insert  at  the 
Left    Shows     the     Wave-Sending  Siren, 
and  the  Insert   at  the  Right  One  of  the 
Mechanical  Ears 
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ASBESTOS  FURNISHINGS  ON 
GERMAN  BATTLESHIPS 

Asbestos  has  recently  been  intro- 
duced into  the  German  navy  as  a  ma- 
terial for  the  interior  finish  of  cabins, 


Officer's  Cabin  of  a  German  Warship  Furnished  with 
Asbestos  Furniture,  and  with  Walls,  Ceiling,  and 
Even  Picture  Frames  of  the  Same  Material 

passageways,  and  the  like,  and  as 
furniture.  It  is  said  to  combine  the 
advantages  of  wood  and  iron  with- 
out having  their  drawbacks.  It  is 
as  cheap  or  cheaper,  and  its  chief 
feature  is,  of  course,  that  it  is  abso- 
lutely unburnable. 

In  one  of  the  illustrations  is  shown 
an  officer's  cabin  done  completely  in 
asbestos,  the  walls,  ceiling,  furniture, 
and  even  the  picture  frames  being  of 
this  material.  For  the  sake  of  ap- 
pearance the  asbestos  has  a  facing  of 
very  thin,  polishedwood,  which  may 
be    finished    in    any    color  desired. 


Tests  have  shown  that  the  facings  of 
wood  will  not  burn  when  exposed  to  a 
hot  flame,  owing  to  the  nearness  of  the 
asbestos. 

The  asbestos  walls  will  transmit 
neither  sound,  strong  vibrations, 
dampness  nor  heat.  The  use  of  it  in 
construction  work  and  furniture  mak- 
ing is  said  to  present  no  difficulty,  as 
it  can  be  sawed,  planed,  drilled  and 
nailed  like  wood. 


HYDROELECTRIC  POWER  FOR 
PANAMA  CANAL 

The  surplus  water  at  Gatun  Lake 
will  be  used  to  supply  electrical  en- 
ergy for  the  Panama  Canal  Zone,  the 
hydroelectric  station  being  situated  ad- 
jacent to  the  north  wall  of  the  Gatun 
spillway.  The  building  will  be  con- 
structed of  concrete  and  steel,  and  will 
be  of  a  design  suitable  for  a  permanent 
power  house  in  a  tropical  country.  The 
dimensions  of  the  building  are  such  as 
to  permit  the  present  installation  of 
three  2,000-kw.  units,  and  provision  is 
made  for  the  future  installation  of  three 
additional  units  of  similar  capacity  as 
they  are  required. 

From  the  storage  in  Gatun  Lake, 
there  will  be  available  sufficient  water 
to  warrant  such  an  installation.  The 
average  head  throughout  the  year  will 
be  approximately  75  ft.,  the  elevation 
of  the  tailrace 
z" "1  being  about  8  ft. 
above  sea  level. 
During  the  rainy 
season,  water 
will  be  plentiful 
and  must  b  e 
wasted  over  the 
adjacent  spill- 
way. Even  dur- 
ing the  dry  sea- 
son water  will  be 
extremely  abun- 
dant for  several 
years,  until  such 
time  as  the  traf- 
fic  through  the 

A  Cabinet  Made  of  Asbestos    canal  approach- 
Faced  with  a  Thin  Layer  r    11  popwopitv 
of  Polished  Wood            CS    lUU  capacity. 
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Pearl  Divers  Going  to 

A  progressive  son 
of  Japan  has  worked 
out  the  most  efficient 
way  of  produc 
ing  ''culture 
pearls"  at  a 
profit  while 
scientists  of 
Europe  and 
America  were 
still  studying  the 
question.  He  is 
a  Mr.  Mikinoto 
and  the  pic- 
tures show 
some  of  the 
activities  at 
his  pearl- 
oyster  farm 
ofif  the  island 
of  Tatokuyia  in 
the  bay  of  Ago. 
With  the  aid  of 
scientists  of  the 
Imperial 
University, 


Work  at  the  "Pearl  Farm" 

" adapta- 
,  tion  of  an 
old  idea. 
Then  he 
secured  gov- 
ernment patents 
on  his  method  and  has 
just  now  placed  the 
farm  on  a  commercial 
basis. 

This  unusual  farmer 
makes  a  bed  for  his 
crop,  first  in  the 
shallows  of 
the  bay  where 
the  larvae  of 
the  pearl  oys- 
ter abound  dur- 
ing the  months 
of  July  and 
August.  He 
merely  deposits  a 
large  number  of  small 
stones  to  which  the 
oyster  spat  naturally  at- 
tach themselves.    Then  his 


Japanese  Women  Divers  Classifying  Pearl  Oysters 


Mikinoto  spent  several  years  in  costly 
experiments  before  he  developed  his 


diving  women  transplant  the  young 
oysters  to  deeper  waters  to  protect 
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them  from  the  cold.  Here  they  lie  on 
carefully  prepared  beds  until  in  their 
third  year  they  became  full  grown,  and 
have  firmly  attached  themselves  to  the 
stones  by  means  of  "necks"  which  they 
secrete. 

At  this  time  the  diving  women  bring 
the  mollusks  to  the  surface  and  they 
undergo  an  operation.  A  small  seed 
pearl  is  introduced  into  the  center  of 
the  shell.  Then  the  oysters  are  re- 
planted in  the  bed  and  left  alone  for 
four  years.  When  they  are  again 
brought  to  the  surface  it  is  found  that 
the  seed-pearl  nucleus  has  been  cov- 
ered with  many  layers  of  "naore,"  a 
secretion  of  the  mollusk,  and  the  large 
brilliant  translucent  pearl  of  commerce 
has  been  formed. 

But  the  process  is  not  as  simple  as  it 
appears.  During  the  seven  years  that 
the  farmer  must  wait  for  his  crop  to 
mature,   a   large   percentage   of  the 


oysters  die.  The  oyster  beds  are  raided 
by  such  enemies  as  the  octopus  and 
the  starfish.  Occasionally  the  **red 
current"  sweeps  over  them  and  in  a  day 
destroys  the  entire  crop.  At  all  times 
the  farmer  must  keep  his  oyster  bed 
free  of  *'miruno,"  a  seaweed  which  will 
smother  the  crop. 

Women  divers  trained  from  girlhood 
to  long  immersions  in  the  sea  are  en- 
gaged at  20  cents  a  day  to  care  for  the 
farm.  In  this  work  they  wear  nothing 
save  a  head  cloth,  a  white  shirt  and 
diving  goggles.  At  each  dive  they  can 
gather  several  oysters  and  return  to 
the  surface.  A  dive  occupies  about 
one  minute,  and  a  day's  work  is  from 
four  to  six  hours.  An  expert  can  read- 
ily gather  500  oysters  a  day  in  a  depth 
of  water  ranging  from  two  to  six  fath- 
oms. To  keep  at  the  work  for  a  day, 
they  must  frequently  come  up  and 
warm  themselves  at  a  fire. 


AUTO  SIGNBOARD  ANNOUNCES  AEROPLANE  EVENTS 

,  It  is  often  difficult  for  spectators  at  a  time.  The  officials  of  the  Paris-Amiens 

big  aviation  meet  to  keep  track  of  the  aerial  race,  which  was  recently  run  in 

different  entries  and  know  just  which  France,  however,  evolved  a  system  of 

airman  and  machine  rises  at  a  certain  notifying  spectators  in  which  an  auto- 


An  Automobile  Signboard  Used  to  Announce  Events  at  a  French  Aviation  Meet 
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mobile  played  a  prominent  part.  When 
a  flight  commenced,  the  name  of  the 
airman  or  airmen,  the  type  of  aero- 
plane, and  the  time  the  flight  started, 
were  marked  on  a  blackboard  which 
was  displayed  in  an  automobile  driven 
along  the  line  of  spectators. 


FIREPROOF     MAGAZINE  FOR 
REWINDING  FILMS 

A  rewinding  machine  for  motion 
pictures  that  is  absolutely  fireproof  is 
the  latest  patent  of  a  large  film-man- 
ufacturing company.  The  machine 
consists  of  a  magazine  of  iVi^- 
seamless  sheet  steel,  30  in,  long,  15  in. 
high,  and  3  in.  wide,  inside  of  which 
are  placed  the  two  film  reels.  When 
the  door  of  this  magazine  is  closed 
and  latched,  the  motor  pulley  may  be 
started  and  the  film  rewound  without 
any  danger  of  fire.  The  motor  is 
hp.  and  will  wind  1,000  ft.  of  film  per 


minute  at  a  cost  of  three  cents  per 
hour  for  electricity.  The  film  so  re- 
wound by  power  is  tighter  and  more 


View  of  the  Fireproof  Magrazine  for  Rewinding 
Motion-Picture  Film,  with  the  Door  Open, 
Showing  the  Interior 


regularly  wound  than  when  it  is 
drawn  up  by  hand,  thus  lessening  the 
number  of  scratches  that  are  so  objec- 
tionable in  a  "rainy"  film. 

The  machine  is  of  such  a  convenient 
size  that  it  may  easily  be  put  in  the 
operator's  room  of  the  motion-picture 
theater. 


TROLLEY-CAR-DRAWN  PLOWS  CLEAN  STREETS 


Clearing  the  snow  from  Vienna 
streets  in  which  electric  street  cars  run 
is  accomplished  by  attaching  two  in- 
genious trailer-plows  to  a  plow- 
equipped  trolley  car.  The  plow  of  the 
trolley  car  throws  the  snow  into  the 
path  of  the  first  trailer,  the  first  trailer 
throws  it  into  the  path,  of  the  second, 
and  this  pushes  it  into  the  gutter  at  the 
edge  of  the  pavement, 
thus  cleaning  the 
street  from  the  track 
to  the  curb  in  a  single 
operation. 

An  idea  of  how  this 
is  accomplished  may  be 
gained  from  the  ac- 
companying illustra- 
tion of  one  of  the 
trailer  plows.  The  front 
drawbar  of  this  trailer 
is  attached  to  the  ex- 
treme right  side,  so 
that  the  trailer  will 
run,  not  directly  back  of  the  trolley 
car,  but  at  one  side,  the  path  of  the 


two  barely  overlapping.  The  drawbar 
of  the  second  trailer,  which  is  likewise 
attached  to  it  at  the  extreme  right  side 
of  the  forward  end,  is  connected  to  the 
left  rear  end  of  the  first  trailer.  Each 
trailer  is  provided  with  steering  gear 
and  wheel  similar  to  that  of  an  auto- 
mobile, so  that  the  operators  of  each 
can   steer  them  to  just  overlap  the 


One  of  the  Trailer-Plows  Used  to  Clean  Snow  from  Vienna  Streets 


track  of  the  preceding  plow,  and  also 
guide  them  around  obstructing  traffic. 
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PRIMITIVE  DRAW  BRIDGE  IN  CHICAGO 


The  demands  of  a  congested  pop- 
ulation have  forced  the  engineering 
department  of  the  city  of  Chicago  to 
resort  to  pioneer  methods  of  bridge 
building.  At  Indiana  Street  on  the 
north  branch  of  the  Chicago  River  a 
bridge  is  operating  daily  which  seems 
clumsy  and  ridiculous  when  com- 
pared with  the  new  steel  structures 
only  a  few  blocks  away,  but  which 
satisfactorily  serves  its  purpose. 

This  bridge  connects  the  Italian 
section  of  the  city  with  a  market  sec- 
tion  where   the   fruit  and  vegetable 


Views  of  the  Curious  Draw  Bridge  over 
the  Chicago  River,  Showing  the  Bridge 
Closed,  the  Scow  Which  Turns  the  Draw, 
and  the  Method  Followed  in  Opening  It 


venders  get  their  supplies.  When  the 
old  bridge  went  to  pieces  the  United 
States  war  department  refused  to  let 
the  city  build  a  temporary  structure 
until  money  was  appropriated  and  a 
contract  let  for  the  new  bascule 
bridge.  However,  the  demands  of  the 
people  interested  in  having  some  kind 
of  bridge  at  that  point  finally  prevailed, 
and  permission  for  a  temporary  struc- 
ture was  granted. 

The  Indiana  Street  bridge  shown 
in  the  picture  accommodates  1,600 
pedestrians  daily.  It  is  swung  on  the 
average  of  once  every  half  hour  to 
permit  the  passage  of  vessels.  A 
cheap  pine  scow  supports  one  end 
of  the  bridge  and  by  paddle  wheels 
carries  the  end  around  each  time 
the  river  must  be  cleared.  The 
other  end  of  the  bridge  rests  on  a 
turntable.  An 
electric  motor 
is  the  operat- 
i  n  g  mechan- 
ism. The  bridge 
tenders  have 
found  that  the 
paddles  of  the 
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One  of  the  Latest  French 

Monoplanes,  Having  a  Sohd  Steel-Tube  Body 

pontoon  are  too  low  in  the  water  and 
are  raising  them  18  in.  If  the  pontoon 
could  be  allowed  to  float  without  bal- 
last this  would  not  be  necessary,  but 
in  order  to  make  the  floor  level  of  the 
bridge  correspond  with  the  level  of 
the  approach  several  hundred  pounds 
of  water  must  be  carried  in  the  pon- 
toon. The  control  of  the  motor  and 
of  the  bilge  pump  is  placed  in  the 
bridge  tender's  shelter  on  the  floor  of 
the  bridge. 

Contractors  are  now  engaged  in 
placing  the  abutments  and  substruc- 
ture for  a  new  $201,000  bascule  bridge 
a  few  feet  upstream  from  the  tempo- 
rary bridge.  It  will  be  18  months  be- 
fore the  superstructure  contractors 
complete  the  bridge.  It  will  have  a 
span  of  140  ft.  and  a  roadway  suffi- 
ciently wide  to  accommodate  street- 
car tracks  and  sidewalks.  Mean- 
while residents  of  the  district  must 
leave  a  street  car  on  one  side,  walk 
across  the  foot  bridge  and  take  an- 
other car  to  their  destination.  A 
similar  temporary  bridge  is  in  opera- 
tion a  few  blocks  away,  at  Chicago 
Avenue. 


MONOPLANE  WITH  SOLID 
STEEL-TUBE  BODY 

The  latest  Morane-Saulnier  mono- 
plane has  a  body  constructed  as  a 
solid  steel  tube,  which  tapers  down 
to  a  few  inches  in  diameter  at  the  tail. 


The  streamline  effect  is  said  to  be  ex- 
ceptionally good.  The  machine  has 
two  seats,  arranged  tandem  fashion, 
and  is  driven  by  a  100-hp.  engine. 


LARGE  SHALLOW-DRAFT 
MOTOR  CRUISER 

A  cruising  motorboat,  82  ft.  long  and 
weighing  90,000  lb.,  yet  only  drawing 
30  in.  of  water  when  running  at  full 
speed,  has  been  constructed  for  a  Min- 
neapolis yachtsman  for  cruising  in 
southern  waters.  The  construction  is 
novel,  in  that  it  combines  a  tunnel 
stern  with  a  yacht  upper  body.  The 
tunnel  construction  of  the  stern,  with 
the  twin  propellers  in  place,  is  shown 
in  the  illustration.  One  of  the  particu- 
lar features  of  the  construction  of  the 
stern  is  the  so-called  ''chine"  piece,  an 
awning-like  projection  from  the  hull 
which  extends  well  under  the  water 
line  over  the  propellers  and  prevents 


The  Tunnel  Stern  Which  Makes  an  82-Ft.  Motorboat 
Draw  Only  2H  Ft.  of  Water 
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floating  debris  from  being  sucked  down 
and  tangled  up  in  them. 

With  the  ordinary  type  of  motorboat 
of  40  ft.  or  more  it  is  practically  im- 
possible to  reach  the  most  interesting 
parts  of  Florida,  owing  to  the  shoal 
water. 


A  LOUD-SPEAKING  AUTO 
TELEPHONE 

A  particularly  loud-speaking  tele- 
phone outfit,  by  means  of  which  the 
occupant  or  occupants  of  a  limousine 
automobile  may 
give  directions 
k  that  will  be 
I  heard  by  the 
chauffeur  even 
I  t  h  o  u  g  h  pro- 
•  nounced  without 
raising  the  voice 
above  the  con- 
versational pitch, 
is  shown  in 
the  accompany- 
ing illustration. 

The  sound- 
receiving  end  of 
the  instrument 
is  a  little  disk 
suspended  with- 
in a  pocket  of 
the  upholstering  of  the  car,  and  is 
connected  by  wire  to  a  powerful  re- 
producer affixed  to  a  horn-shaped 
megaphone.  The  apparatus  may  be 
connected  to  any  6-volt  battery. 


FLIES  HIGHER  THAN  TOP 
OF  PIKE'S  PEAK 

At  Leipzig,  Germany,  on  July  7, 
Hellmuth  Hirth  set  a  new  aeroplane 
altitude  record  by  ascending  to  a 
height  of  4,420  meters.  This  is  equal 
to  14,501  ft.,  and  beats  the  previous 
record  held  by  Garros,  by  1,673  ft. 
That  this  sort  of  flying  places  moun- 
tain climbing  rather  distinctly  in  the 
shade,  will  be  appreciated  when  it  is 
realized  that  Hirth  soared  higher  than 
the  top  of  any  mountain  in  the  United 
States,  with  the  exception  of  two  or 
three  in  Alaska. 


CULTIVATING  A  FLY-KILLING 
GERM 

Swatting,  tanglefoot  fly  paper,  traps, 
poison,  and  other  methods  and  devices 
for  catching  and  killing  the  ubiquitous 
fly,  will  soon  be  things  of  the  past,  if 
the  new  fly  parasite,  just  discovered, 
proves  as  deadly  as  its  discoverers  be- 
lieve it  to  be. 

This  new  hope  of  carrying  to  a  suc- 
cessful end  a  war  of  absolute  extermi- 
nation against  the  fly  is  found  in  the 
discovery  by  two  English  physicians, 
Drs.  Edgar  Hesse  of  Brunswick  Park, 
New  Southgate,  and  S.  Monckton 
Copeman  of  the  Local  Government 
Board,  of  a  microscopic  fungus  or 
mold,  so  small  and  so  fatal  to  flies,  that 
if  one  fly  is  inoculated  with  this  germ, 
and  then  set  free,  an  epidemic  disease 
will  spread  among  flies  to  such  an  ex- 
tent that  the  insects  will  die  by  the 
thousands  and  literally  drop  *iike  flies" 
in  all  directions. 

This  germ  is  so  small  that  when 
planted  in  gelatin  or  *'agar" — a  sort  of 
gelatinlike  moss — the  colony  does  not 
become  visible  until  billions  of  de- 
scendants have  developed  from  the 
mother  mold,  which  only  requires 
some  hours,  and  then  the  multitude 
only  appears  as  large  as  a  pinhead. 

It  suffices  to  barely  touch  this  col- 
ony with  a  sharp  needle  and  then 
scratch  a  few  live  flies  with  its  point. 
When  set  free,  these  inoculated  flies 
will  cause  an  epidemic  and  contagious 
malady  among  their  kind  that  Avill,  ac- 
cording to  the  English  scientists,  stop 
short  of  nothing  but  complete  anni- 
hilation. 

The  microbic  mold  is  harmless  to 
human  beings,  dogs,  cats,  and  domes- 
tic animals  generally.  It  is  therefore 
easy  to  handle  and  results  in  no  dam- 
age to  anything  but  these  winged  pests. 

Although  it  is  too  late  this  year  to 
expect  much  successful  experimenta- 
tion with  this  new  fly  disease,  govern- 
ment bacteriologists  have  ordered 
many  test  tubes  full  of  these  fly  kill- 
ers, and  hope  before  next  year  to  have 
completed  trials  of  the  microbe  on  the 
American  houseflies. 
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SEARCHLIGHTS  TO  GUIDE  FISHING  DORIES 


Electricity  is  now  rendering 
tie  less  dangerous  the  operation 
of   the   fishing   fleets   of  the 
North  Atlantic  coast,  whose 
men  brave  perhaps  more 
dangers  than  any  other 
class  of  workers.  An 
electric    searchlight — 
a  modification  of  the 
well  -  known  electric 
automobile  search- 
light — has    been  in- 
stalled upon  almost 
every   vessel    of  the 
Gloucester    and  T- 
Wharf  fishing  fleets, 
and    although  these 
lights   have   been  in 
operation  less  than  a 
year    they    have  al- 
ready   been  instru- 
mental   in    saving    several  a 
lives. 

The  searchlights  take  the 
place  of  flare  torches  on 
the  vessels,  and  as  the 


a  lit- 


With  a  Brilliant  Beam  of 
Light,  Dory  Fishermen  on  the 
Dangerous  Grand  Banks  may 
Now  be  Guided  Safely  Back 
to  Their  Schooners 


new  devices  are  powerful  enough  to 
pierce  the  thickest  fog  or  darkest 
night  for  a  long  distance,  and  at  the 
same    time    are    small    and  light 
enough  to  be  carried  by  hand  from 
place  to  place  about  the  vessel,  it 
can    readily    be    understood  that 
they  are  of  great  value.    By  long 
experience  the  fishermen  have  come 
to  know  that  fog  is  their 
principal    enemy.  A 
study  of  the  long  list  of 
disasters    of    any  past 
year  will  quickly  prove 
that    the    majority  of 
deaths  and  accidents 
have   been  caused 
by  single  fishermen 
straying  off  in  their 
dories  in  the  fog. 
As  a  rule  a  fisher- 
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man  leaving  in  his  dory,  even  in  thick, 
foggy  winter  weather,  carries  nothing 
with  him  but  his  trawl  lines.  He  has 
been  off  alone  in  a  dory  perhaps  a 
thousand  times,  and  has  returned  to  his 
vessel  in  safety.  He  may  leave  his  ves- 
sel in  clear  bright  weather,  and  be- 
fore he  finishes  his  work,  which  some- 
times takes  him  several  miles  from  the 
schooner,  a  thick  bank  of  fog  may 
have  surrounded  him,  cutting  him  off 
from  all  communication  with  the  rest 
of  the  world.  If  he  is  an  experienced 
fisherman,  he  may  be  able  to  tell  from 
the  direction  of  the  wind,  from  the 
flow  of  the  waters  and  from  a  sort  of 
sixth  sense,  which  old  seadogs  seem  to 
possess,  where  his  ship  lies.  There  is 
but  one  thing  to  do — take  his  oars  and 
row.  And  many  a  time  the  doryman 
will  row  in  the  wrong  direction.  He 
may  circle  around  his  schooner  for 
hours,  for  days  in  warm  weather  with- 
out realizing  his  proximity  to  it.  Cases 
have  been  known  where  dorymen 
passed  almost  beneath  the  bowsprit  of 
their  vessels  and  still  were  not  picked 
up.  His  chances  of  reaching  his  ves- 
sel are  even  lessened  by  the  fact  that 
while  he  is  endeavoring  to  row  toward 
the  schooner,  the  latter  has  hoisted 
sail  and  is  sailing  in  a  circle  trying  to 
find  him. 

In  recent  fogs  where  dorymen  have 
strayed  off  in  this  fashion,  Capt.  Mat- 
thew Greer  and  other  well-known 
skippers  have  found  that  by  playing 
their  searchlights  over  the  waters  and 
keeping  their  vessel  in  the  same  spot, 
the  rays  from  the  light  have  reached 
the  dorymen  and  guided  them  toward 
the  schooner. 

Next  in  importance  to  the  question 
of  the  single  doryman  and  the  fog,  the 
disaster  list  shows  that  collisions  with 
other  craft,  especially  with  freight 
steamers,  figure.  Upon  the  Grand 
Banks  of  Newfoundland,  where  the 
European  passenger  steamers  ply  back 
and  forth,  this  form  of  accident  is 
common,  although  since  the  general 
introduction  of  searchlights  upon  the 
large  passenger-carrying  boats,  the 
number  of  such  accidents  has  grown 
less.  It  is  figured  that  by  the  introduc- 


tion of  searchlights  aboard  the  fishing 
boats  which  frequent  these  grounds,  it 
will  be  possible  for  the  fishermen  to 
give  timely  warning  of  their  presence 
by  simply  throwing  their  searchlights 
to  the  bridge  of  the  oncoming  liner  in 
time  for  the  latter  to  slightly  alter  its 
course. 

Coming  out  of  Provincetown  Har- 
bor of  a  dark,  misty  night  this  spring, 
Captain  Greer,  standing  on  the  quarter 
deck  of  his  schooner,  the  **Mary  B. 
Greer,"  suddenly  heard  the  sound  of  a 
steamer's  propeller  slashing  the  waters 
nearby.  With  the  sole  exception  of 
this  sound,  the  exact  whereabouts  of 
which  it  was  impossible  to  gauge, 
there  was  no  means  of  knowing  that 
a  steamer  was  in  the  vicinity.  Grab- 
bing his  searchlight,  which  lay  on  the 
wheelbox  beside  him,  Captain  Greer 
switched  on  the  current.  He  was  in 
the  nick  of  time,  for  a  minute  later  the 
prow  of  a  good-sized  steamer  which 
was  rapidly  approaching  would  have 
cut  through  his  vessel  amidships,  with 
the  result  that  the  ship  would  have 
been  a  total  loss  and  most  of  the  men 
probably  drowned.  As  it  was,  the 
light,  soaring  upward,  filled  the  eyes 
of  the  commanding  ofiicer  on  the 
bridge  of  the  steamer,  who  immedi- 
ately changed  his  course  enough  to 
avoid  collision  with  the  smaller  craft. 

Capt.  Enos  Nickerson,  out  on 
Georges  Banks  with  his  new  schooner, 
the  'Tontiac,"  of  a  dark  night  recently, 
had  his  main  topmast  carried  away  by 
a  sudden  gust  of  wind.  The  topmast, 
broken  off  close  to  the  mainmast,  hung 
down  in  the  main  rigging,  hindering 
the  navigation  of  the  vessel.  In  the 
old  days  the  only  thing  to  do  would 
have  been  to  light  a  flare-torch  and 
send  a  man  aloft  with  it,  a  process 
which  more  than  once  resulted  in  a 
serious  fire  aboard  fishing  boats.  But 
under  the  new  order  of  things  Cap- 
tain Nickerson  had  only  to  switch  on 
his  searchlight,  which,  turned  upward, 
flooded  the  whole  upper  rigging  with 
light  and  enabled  two  of  the  seamen 
to  quickly  cut  loose  the  broken  top- 
mast and  put  the  ship  in  navigable 
shape. 
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Hunting  in  a  Preserve  Backed  by  Tall 
Buildings  and  Ending  the  Hunger 
of  a  Stray   Mongrel  with   a  Bullet 


MAN   PRIVILEGED  TO  HUNT  IN   NEW  YORK  PARKS 


The  privilege  to  hunt  in  New  York 
parks,  although  the  game  is  very  hum- 
ble game  indeed,  with  the  exception, 
once  in  a  while,  of  an  eagle,  perhaps, 
and  quite  often  a  big  hawk,  is  granted 
to  only  one  man.  This  man  is  Arthur 
Hassler,  a  sharpshooter  of  the  National 
Guard,  now  in  the  employment  of  the 
Department  of  Parks.  He  has  been 
commissioned  to  kill  off  the  homeless 
dogs  and  cats,  and  to  protect  the 
swans  and  other  waterfowl,  sheep  and 
privileged  live  stock  from  the  attacks 
of  hawks  and  rats. 
■  The  "official  hunter  of  the  parks" 


has  no  fixed  ''beat,"  but  goes  where 
the  game  is  most  likely  to  be  found. 
In  the  early  morning  he  may  be,  per- 
haps, prowling  around  the  upper  part 
of  Central  Park  stalking  cats.  In  the 
afternoon  he  will  probably  be  seen  si- 
lently watching  the  rocking  sides  of 
the  lake,  waiting  for  a  chance  to  put  a 
bullet  into  one  of  the  numerous  rats 
which  make  life  miserable  for  the 
swans  and  ducks.  Or  he  may  be  found 
watching  the  skies  for  the  appearance 
of  one  of  the  great  hawks  which  come 
soaring  over  from  the  Jersey  side  in 
quest  of  a  meal  in  Central  Park. 


SKYSCRAPER    STYLES    OF  1912 


''Impressive  as  the  cliffs  of  Toledo," 
is  the  phrase  used  by  a  prominent 
architect  in  describing  how  jMichigan 
Avenue,  in  Chicago,  would  appear  if 
its  skyscrapers  were  designed  as  large- 
scale  compositions  of  line  and  mass, 
without  recourse  to  the  conventional 
styles,  each  building  harmonizing  with 
its  neighbor.  A  new  school  of  archi- 


tects, [relievers  in  this  style  of  design, 
is  now  coming  to  the  front  in  smaller 
buildings,  and  it  is  only  a  question  of 
time  when  these  architects  will  invade 
the  skyscraper  field.  In  the  meantime 
architectural  details  and  ornaments  are 
Classic.  Romanesque,  Gothic  or  Re- 
naissance, according  to  the  preference 
of  the  architect  or  owner, — and  a  city 


Municipal  Building,  New  York,  \ 
Top,    on    Left  ;     Woolworth  I 
Building,  New  York,  Highest 
in   the   World,    Top,    Right  i 
Center ;  Both  of  These  Struc- 
tures    Now     being  Nearly 
Completed. 


Wells  Fargo  Building,  Portland,  Oregon, 
in  Center  of  Page ;  Union  Central  Life 
Ins.  Co.,  Cincinnati,  at  Right  of  Page; 
Continental  and  Commercial  National 
Bank,   Chicago,   Lower  Left  Corner. 
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L.  C.  Smith  Building.  Seattle, 
Tower  Building  at  Top  of 
Page  :  Whitney  National  Bank 
Building.  New  Orleans,  Top  at 
Right  Center;  Hoge  Building, 
Seattle.  Upper  of  Two  Build- 
ings on  Right. 


Maryland  Casualty  Connpany  Building, 
Baltinnore,  on  Left  ;  Front  View  of 
Whitney  National  Bank,  New  Orleans, 
Lower  Center;  Woodmen  of  the  World 
Building,  Omaha,  Lower  Right  Corner. 
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street  is  a  jumble  of  all  these  styles. 
But,  broadly  speaking,  certain  prin- 
ciples are  coming  to  be  recognized, 
and  the  buildings  being  erected  this 
year  show  a  decided  advance  in 
the  adoption  of  these  principles  by 
architects  generally.  When  the  con- 
struction of  skyscrapers  first  began, 
architects  were  at  a  loss  to  devise  a 
style  of  treatment  suited  to  what  was 
called  "a.  building  set  on  end."  Bruce 
Price,  a  New  York  architect,  con- 
ceived the  idea  of  designing  such  build- 
ings in  a  way  analogous  to  a  column — 
that  is,  as  base,  shaft  and  capital. 
This  treatment  is  now  generally  fol- 
lowed. The  base  is  usually  three 
stories  in  height,  with  strong  hori- 
zontal lines,  and  serves  to  break  the 
vertical  effect  of  the  middle  or  shaft 
section.  The  capital,  or  architectural 
attic,  serves  the  same  purpose  at  the 
top  of  the  building.  In  the  middle  sec- 
tion the  vertical  lines  are  accentuated. 
In  this  way  the  building  forms  a  com- 
plete composition,  having  a  beginning, 
a  middle  and  an  end. 

Another  tendency  shown  in  sky- 
scrapers now  being  erected  is  the 
tower,  divided  into  stories  and  utilized 
as  rentable  space,  resting  on  a  building 
that  would  be  a  skyscraper  without  it. 
The  Woolworth  building  in  New  York 
City,  the  highest  ofiice  building  in  the 
world,  is  an  example  of  this  style  of 
treatment.  In  this  type  of  building, 
the  attic  of  the  main  structure  is  less 
prominent  than  in  the  other  type,  and 
the  top  of  the  tower  is  strongly  devel- 
oped in  order  to  terminate  the  vertical 
lines. 

Lots  of  ordinary  size  in  the  con- 
gested districts  of  New  York  and  Chi- 
cago are  now  sold  as  high  as  $18,000  a 
front  foot.  With  land  at  this  price  the 
skyscraper  is  a  commercial  necessity. 
The  erection  of  a  skyscraper  increases 
the  value  of  the  land  it  occupies  as 
well  as  that  of  adjacent  land,  and  it  is 
impossible  to  guess  where  the  limit  of 
height  will  finally  be  placed.  A  thing 
often  discussed  is  the  limit  of  height 
on  account  of  the  increasing  space  re- 
quired for  elevator  service.  This  limit, 
whatever  it  may  be,  is  not  even  ap- 


proached in  buildings  of  large  ground 
area  now  being  erected.  A  leading 
elevator  company  estimates  roughly 
that  one  square  foot  of  elevator  area 
is  required  for  each  five  hundred  feet 
of  office  space.  Twenty  high-speed 
elevators  are  sufficient  for  a  building 
twenty-two  stories  high  and  covering 
half  of  a  city  block,  while  twice  this 
number  might  be  installed  without 
serious  loss  of  floor  space.  The  limit 
is  not  now  imposed  by  the  elevator 
service.  But  there  is  a  limit  due  to  the 
darkening  of  the  streets  by  excessively 
high  buildings.  Even  this  may  be 
overcome  by  building  these  structures 
as  stepped  pyramids,  as  is  now  pro- 
posed, each  tenth  story  being  set  back 
from  the  line  of  the  stories  below,  the 
whole  rising  a  hundred  stories  or  more 
into  the  air  and  terminating  in  a  cen- 
tral tower.  The  skyscraper  of  1912, 
large  and  imposing  as  it  appears  at  the 
present  time,  may  seem  insignificant 
20  years  froni  now. 


PANAMA    CANAL  ZONE 
POPULATION 

The  census  of  the  Isthmian  Canal 
Zone,  taken  the  early  part  of  this  year, 
shows  a  total  population  of  71,682  per- 
sons. Of  this  number  8,872  were  em- 
ployes either  of  the  Canal  Commission, 
of  the  Panama  Railroad,  or  of  contrac- 
tors, and,  while  employed  in  the 
Zone,  resided  in  Panama  and  Colon. 
Of  the  62,810  actual  residents  of  the 
Zone,  19,413  are  white,  31,525  black, 
10,323  mixed,  521  yellow,  378  Hindoos, 
and  the  remainder  Indians. 

The  census  of  1908  showed  a  popu- 
lation of  50,003.  Strange  as  it  may 
seem.  Great  Britain  leads  in  the  pres- 
ent census  with  30,859  persons,  if 
classified  by  citizenship.  The  United 
States,  which  is  second,  has  11,850,  of 
whom  9,770  were  born  in  the  United 
States. 


C Lieut.  Chandenier,  of  the  French 
army  aviation  corps,  was  burned  to 
death  while  flying  in  his  machine  the 
latter  part  of  August. 
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DEVICES    USED    TO    CREATE    INSIDE  FOOTBALL 

By  THOMAS  KIRBY 


AMiile  much  has  been  written  of  the 
recent  development  of  "inside  base- 
ball." the  intricate  game  of  the  highly 
skilful  players,  comparatively  few  of 
the  thousands  who  attend  the  annual 
football  games  each  fall  know  of  the 
many  difficulties  experienced  by  train- 
ers and  coaches  in  priming  players  for 
these  gridiron  classics. 

Each  season  witnesses  new  contriv- 
ances which  are  used  as  aids  to  the 
mentors  in  helping  to  ground  their 
charges  in  the  rudiments  in  the  most 


check  the  forward  progress  of  the 
shoulders.  The  ball  is  passed  to  a 
back  who  plunges  forward,  but  instead 
of  ducking  his  head  and  simply 
"bucking,''  the  player  is  forced  to  keep 
his  eyes  up,  lest  a  slight  movement  of 
the  ropes,  held  at  each  end  by  other 
players,  will  mean  the  driving  of  his 
head  solidly  against  the  leathers,  in- 
stead of  going  through  the  square. 

The  object  of  this  device  is  to  teach 
backs  to  "pick  a  hole''  when  they  are 
called  upon  to  carry  the  ball  through 
an  opposing  line,  instead 
of  going  blindly  into  a 
mass  of  players. 

The  charging  fence  is 
simply  a  loose  pole  be- 
tween two  uprights.  The 
posts  are  about  four  yards 
apart  and  under  the  cross- 


The  'Bucking  Strap"  Designed 
to  Teach  Football  Players  to 
'Pick  a  Hole,"  in   the  Defence 


Strenuous  ot  all  inter- 
collegiate sports.  The 
tackling  machine,  a 
suspended  d  u  m  m  y 
which  is  tackled  by 
candidates  before  the 
regular  practice  each 
afternoon,  and  the 
charging  machine,  a  sled  with  uprights 
and  crossbars  against  which  the  line- 
men plunge  to  develop  a  fast  "charge," 
were  among  the  earliest  inventions. 
The  success  which  attended  their 
introduction  led  to  their  universal 
adoption. 

Now  comes  the  "bucking  strap''  and 
the  ''charging  fence.''  The  former  con- 
sists of  two  parallel  pieces  of  leather 
or  canvas,  connecting  two  stretches 
of  rope.  The  square,  formed  by  the 
leathers  and  the  ropes,  is  large  enough 
to  allow  the  head  of  the  player  to  enter 
and  at  the  same  time  small  enough  to 


The  'Charging  Fence,"  a  Device  Which  Enables  a  Football 
Coach  to  Give  Instruction  in,  and  a  Team  to  Learn  Accurately 
the  Value  of  the  Low  Charge  against  a  Formidable  Lineup 


bar  two  lines  of  candidates  for  the  for- 
ward positions  are  pitted  against  each 
other. 

The  fence  is  considered  the  last  word 
in  drilling  linemen  to  charge  low. 

The  ball  is  snapped  and  both  lines 
start  forward.  The  lower  the  man 
goes,  the  better  are  his  chances,  for, 
once  he  get  under  an  opponent,  he  is 
able  to  rise  and  shove  his  rival's 
head  or  back  against  the  crossbar.  This 
means  the  man  lower  is  praised  and 
the  one  higher  is  condemned  by  the 
coach  who  appreciates  the  absolute 
necessity  of  having  a  fast,  low  line,  not 
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only  on  the  defense  but  on  the  attack 
as  well. 

Under  the  rules  that  go  into  effect 
this  fall,  the  distance  to  be  gained  each 
down  will  be  less  than  in  the  past  few 
seasons,  meaning  there  will  be  an  es- 
pecial premium  on  ability  of  backs  to 


''pick  holes'"  in  the  line  when  advanc- 
ing the  ball,  while  che  line,  in  order  to 
stop  quick  plunges,  must  play  lower 
than  has  been  the  order  since  the 
modern  system  of  play  followed  the 
revolutionary  changes  in  the  rules  of 
a  few  years  ago. 


TELEPHONE  INSTRUMENTS 
MASQUERADING 

In  one  of  the  loud-speaking  tele- 
phone outfits  manufactured  in  Paris 
and  designed  to  be  used  for  commu- 
nication within 
the  house,  the 
instruments  are 
hidden  in  flower 
vase  s,  which 
may  be  placed 
on  the  dining- 
room  table,  on 
a  table  or  man- 
tel in  the  living 
room,  or  in  the 
bedrooms.  The 
receiver  and  mi- 
crophone  are 
mounted  in  the 
base  of  the  vase, 
a  small  plug  and 
a  flexible  cord 
serving  for  the  connection  with  the 
battery.  A  push  button  rings  a  bell 
in  the  kitchen  or  servants'  rooms,  and 
the  woman  of  the  house  can  transmit 
her  orders  without  having  to  call  the 
servants  to  her. 

There  are  several  variations  of  the 
idea,  such,  for  instance,  as  an  orna- 
mental dish  holder,  or  an  odd-looking 
ornamental  flgfure. 


HYDRO-AEROPLANE  ATTEMPT 
UPON  CHANNEL  FLIGHT 

Despite  the  fact  that  the  English 
Channel  is  only  21  miles  Avide,  and  that 
it  has  been  crossed  not  less  than  three- 
score times  by  aeroplanes,  its  historic 
importance  as  the  means  of  preserving 
the  insularity  of  Britain  is  so  great 
that  each  new  record  for  crossing  it 


becomes  news  of  world-wide  interest, 
a  source  of  much  satisfaction  to  the 
flight  enthusiasts,  and  the  cause  of  a 
not  unreasonable  apprehension  to  the 
British  newspapers.  The  latest  thing 
in  the  channel-crossing  line  is  in 
the  way  of  a  prize  that  has  been  of- 
fered for  the  first  hydro-aeroplane  to 
get  across.  Already  there  have  been 
placed  on  record,  in  addition  to  Louis 
Bleriot's  never-to-be-forgotten  first 
crossing,  the  fastest  crossing,  the  first, 
round-trip  flight,  the  first  biplane 
crossing,  the  first  crossing  with  a  pas- 
senger, the  first  crossing  by  a  woman, 
the  first  crossing  by  a  woman  pilot, 
and  the  flight  with  a  maximum  num- 
ber of  passengers — three,  so  far.  As 
yet,  however,  there  has  been  no  cross- 
ing with  a  hydro-aeroplane,  though 
one  of  these  machines  has  already 
made  an  unsuccessful  attempt,  but 
when  the  feat  is  achieved,  it  will  have 
at  least  the  importance  of  being  the 
first  use  of  the  new  air-water  craft  for 
definite  travel  across  water. 


AUTOMOBILES  FOR  NAVAL 
LANDING  PARTIES 

The  Naval  Militia  of  California  re- 
cently demonstrated  the  possibility, 
under  certain  conditions,  of  using  auto- 
mobiles to  transport  landing  parties.  A 
crew  of  33  officers  and  men,  and  a  one- 
pounder  weighing  800  lb.  were  trans- 
ported from  Los  Angeles  to  Pasadena 
in  21  min.  The  gun,  which  was 
mounted  on  the  tonneau  of  the  largest 
of  the  three  cars,  rode  perfectly.  This 
car  also  carried  the  officer  in  command 
and  the  gunners.  The  second  car  car- 
ried the  caisson  and  10  members  of  the 
crew,  and  the  third  car  carried  13  men. 
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MIDGET  ACTRESS  HAS  CAR  OF  UNIQUE  PROPORTIONS 


One  of  the  smallest  "little  people" 
on  the  American  stage,  known  as 
Princess  Victoria,  has  an  automobile 
built  to  lit.  The  machine  as  a  whole, 
however,  is  not  miniature.  It  is  just 
the  coupe  that  is  built  to  fit,  and  the 
reasons  are  as  follows : 
In  the  first  place  this 
little  person  requires, 
as  do  all  successful 
actresses,  a  car  driven 
by  a  regulation  chauf- 
feur, and  there  are  no 
regulation  chauffeurs 
of  a  size  that  could  ride 
comfortably  in  a  car 
built  in  proportion  to 
her  own  scale.  In  the 
second  place  her  re- 
quirement is  for  a  car  that  will  travel 
fast,  and  with  a  dignity  which  a  really 
small  car  could  not  very  well  provide. 
And  in  the  third  place,  her  footman, 
who  must  ride  on  the  rumble  seat  at 
the  rear  of  the  coupe,  is  7  ft.  tall. 


Princess  Victoria,  who  is  23  years 
old,  251/'  in.  tall,  and  weighs  25  lb., 
has  to  have  special  means  of  reaching 
the  running  board  of  her  machine  and 
then  getting  "upstairs"  into  the  coupe. 
A  toy  folding  yacht  companionway. 

The  Big  Automobile  with  a  Little  Coupe  Used  by 
Princess  Victoria  of  the  "Little  People." 
I'Sjjf^  She  is  Shown  Looking  up  at 

K  jif  Her  7-Ft.  Footman 


which  folds  up  under  the  running 
board  when  not  in  use,  suffices  for  the 
first  part  of  the  climb,  and  a  little  set 
of  steps  mounted  on  the  running  board 
against  the  rear  mudguard  completes 
the  stairway. 


A    NEW    SPIKE  FO 

A  new  type  of  spike  for  baseball 
shoes,  claimed  to  be  a  great  improve- 
ment in  that  it  will  not  tear  the  flesh 
of  any  player  it  comes  in  contact  with, 
is  here  shown.    The  shape  of  the  new 


Baseball  Shoes  Equipped  with  Spikes  That  Will  Not 
Tear  the  Flesh 


Spike  plate  is  like  that  of  the  old.  be- 
ing triangular,  but  the  spikes  proper 
comprise  two  semicircular  blades  of 
metal  crossing  at  right  angles.  This 


BASEBALL  SHOES 

eliminates  the  points  and  each  end 
guards  the  other  when  it  comes  in 
contact  with  the  player's  flesh  or  cloth- 
ing. Tests  are  claimed  to  show  that 
this  form  of  spike  is  no  more  liable  to 
fill  up  with  soil  than  the  old  type  of 
spike,  as  the  blades  are  perpendicular 
and  both  edges  are  beveled.  Next  to 
its  non-cutting  qualities,  the  main  ad- 
vantage of  the  new  spike  over  the  old. 
lies  in  the  fact  that  it  always  has  the 
same  hold  on  the  ground  at  any  angle. 


ephone  statisticians  have  found, 
b}^  investigation  and  comparison,  that 
the  average  London  telephone  operator 
consumes  5.1  sec.  answering  a  call 
and  28. G  sec.  in  getting  connection  with 
the  number  wanted,  while  in  Chicago 
the  corresponding  averages  are  3.1 
sec.  and  25.4  sec,  these  averages  being 
based  on  50,000  calls. 


CTeT 


A  Scene  During  Regatta  Week,  with  Commodore 
Pugh's  40-Ft.  Hydroplane  Shown  at  the  Left, 
A  Section  of  the  Aquatic  Grandstand,  with  Its 
Rows  of  Enunciators,  is  Shown  at  the  Right. 
The  Dotted  Line  Indicates  the  Cable  Connecting 
the  Enunciators  with  the  Judges'  Boat 

A  remarkable  aquatic  grandstand, 
and  the  method  adopted  to  keep  the 
vast  audience  informed  of  every  detail 
of  the  races,  were  features  of  Chi- 
cago's regatta  week,  August  10-17. 
The  regatta  was  held  to  draw  the  at- 
tention of  Chicago  to  the  fact  that  it 
has  a  lake  fit  for  small  craft,  both  sail- 
ing and  motor-driven,  as  well  as  for 
large  steamships. 

Half  a  mile  out  in  the  lake,  and  run- 
ning parallel  with  Grant  Park,  which 
is  the  very  center  of  Chicago's  lake 
front,  is  a  government  pier,  which 
forms  the  outer  breakwater  of  the  har- 
bor. Upon  the  top  of  this  breakwater, 
for  a  stretch  of  nearly  half  a  mile,«vere 
erected  grandstands,  facing  out  into 
the  lake,  and  having  a  seating  capacity 
of  between  15,000  and  20,000  persons. 
Several  passenger  boats  transported 
the  spectators  from  the  mainland  to 
these  seats,  in  front  of  which  the 
speeding  hydroplanes  flashed  past  at 
times  almost  as  close  as  do  racing 
horses  in  the  big  ring  of  a  circus.  In 


each  section  of  seats,  mounted  as 
shown  in  the  illustration,  were  placed 
automatic  enunciators,  connected  up 
by  wires  and  cable  with  the  judges' 
boat,  anchored  700  ft.  farther  out  in 
the  lake.  Thus  detailed  information 
as  to  the  ownership,  history,  record, 
and  dimensions  of  the  craft  engaging 
in  the  carnival  were  given  directly 
to  the  spectators,  along  with  the 
announcement  of  the  starts  in  the  dif- 
ferent events,  the  winners,  etc. 

During  lulls  between  races,  and 
there  were  many,  the  vast  audience 
was  entertained  with  music  trans- 
mitted to  them  by  the  enunciators,  and, 
still  more  interesting,  during  one  of 
the  night  programs.  Mayor  Carter  H. 
Harrison  of  Chicago,  Bishop  S'amuel 
Fallows,  and  several  other  prominent 
speakers,  aboard  the  yacht  ''Marigold," 
anchored  500  ft.  from  the  stands, 
made  addresses  which  were  trans- 
mitted in  the  same  manner. 

In  the  hydroplane  races  *'Baby  Re- 
liance II,"  the  little  20-ft.  boat  owned 
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by  Commodore  J.  Stuart  Blackton,  of 
New  York,  showed  herself  to  be  the 
undisputed  western  champion,  win- 
ning the  beautiful  $5,000  Wrigley 
trophy,  as  well  as  several  other  cups 
and  large  cash  prizes.  Phenomenal 
bursts  of  speed  were  lacking,  but 
''Baby  Reliance  11"  showed  her  ability 
to  keep  going  almost  indefinitely  at 
speeds  of  over  40  miles  an  hour,  which 
is  remarkable.  James  A.  Pugh's 
5o0-hp.,  40-ft.  "Disturber  IIP'  was  a 
disappointment.  Of  the  eight  hydro- 
planes appearing  for  the  meet,  only 


four  were  in  commission  at  the  end  of 
the  week.  During  the  period  of  the 
regatta,  three  boats  sank,  and  out  of  a 
total  of  14  events,  there  were  but  three 
in  which  all  the  starters  finished  the 
entire  race. 

In  the  chief  event  of  the  sailing 
races,  which  was  the  international  race 
between  the  "Patricia"  of  the  Royal 
Canadian  Yacht  Club  of  Toronto,  and 
the  "Michicago,"  of  the  Chicago  Yacht 
Club,  the  Canadians  captured  the 
championship  of  the  lakes  by  winning 
three  out  of  the  four  races. 


INTERESTING    FEATURES  OF 
DEEPEST  BORE  HOLE 

The  sinking  of  the  deepest  bore  hole 
in  the  world,  located  at  Czuchow, 
Silesia,  and  reaching  a  depth  of  7,350 
ft.,  consumed  a  total  of  813  working 
days  and  cost  $75,000,  or  over  $10  per 
foot.    From   1,880  ft.   downward  the 


1)oring  was  done  with  diamond  drills, 
over  700'  carats  of  diamonds  being  con- 
sumed. At  a  depth  of  7,200  ft.  the 
whole  drilling  outfit  weighed  over  15% 
tons.  The  total  weight  of  the  metal 
tubes  with  which  the  bore  hole  is  lined 
is  no  less  than  280,000  lb.  Near  the 
bottom  of  the  hole  the  temperature 
registered  182  deg.  F. 
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CARRYING  A   SKYSCRAPER  ON   A  CANTILEVER 


Difficulties  that  wotilcl 
be  insurmountable  with 
■  ordinary    masonry  con- 

struction are  comparatively  easy  of 
solution  when  the  modern  steel  skele- 
ton is  used,  and  the  problem  for  the 
modern  architect  is  not  in  the  con- 
struction, but  in  expressing  unusual 
structural  features  in  such  a  way  as 
not  to  offend  the  eye.  A  difficulty 
often  met  with  in  the  erection  of  high 
buildings  is  the  interference  of  the 
foundations  of  an  existing  btiilding 
with  those  of  a  new  building-  being 
erected  on  an  adjoining  site.  A  pro- 
nounced case  of  this  kind  occurred  in" 
connection  with  Ij^ie  recently  com- 
pleted building  of  the  Hamilton  Club 
in  Chicago.  The  Hartford  buildmg, 
which  occupies  the  adjacent  lot  on  the 
north,  is  supported  on  grillages,  or  the 
so-called  ''floating"  foundations  once 
in  common  use.  These  foundations 
project  about  10  ft.  into  the  Hamilton 
Club  lot.    The  new  structure  is  sup- 


Swimming  Pool   of  Hamilton 
Club,  Showing  Massive  Pillars 
and  Beams  Which  Form  Cantilevers 

ported  on  concrete  piers  that  rest  on 
bedrock.  To  avoid  interference  with 
these  neighboring  foundations,  the 
north  wall  of  the  new  building  is  car- 
ried on  a  series  of  cantilever  arms 
which  are  supported  as  shown  in  the 
accompanying  diagram. 

Fifteen  stories  will  ultimately  be 
carried  on  this  simple  structure.  For 
resisting  the  heavy  stresses,  the  gird- 
ers are  necessarily  of  greater  depth 
than  the  floor,  and  project  below  the 
basement  ceiling.  As  will  be  seen  from 
the  accompanying  view,  the  architect 
has  seized  on  this  as  an  opportunity 
for  the  development  of  a  series  of  mas- 
sive pillars  and  beams,  thus  giving  ap- 
propriate and  striking  architectural  ex- 
pression to  a  structural  necessity. 


CThe  French  Antarctic  expedition  in 
the  ship  'Tourquoi  Pas"  is  the  first 
polar  expedition  that  ever  returned  to 
civilization  with  its  entire  membership 
in  perfect  health,  according  to  a  report 
by  Dr.  Liouville,  surgeon  of  the  ex- 
pedition. 
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OdmmenTa^jd  Review 


Save  Our 
Streets 


T^HERE  are  so  many  new  "reforms,"  —  about  one  a  minute,  like  the  boats 
at  Detroit — that  the  average  citizen  dodges  at  the  mere  suggestion  of 
another.    But  here  is  one  that  is  practical,  and  should  sound  good  to  owners 

  of  property  on  paved  streets.    In  most  American  cities  the 

completion  of  a  new  pavement  seems  to  be  the  psychological 
moment  for  some  gas  or  electric  company  to  discover  that 
it  needs  new  or  additional  mains,  and  up  comes  a  long 
stretch  of  the  new  street.  To  be  sure,  the  ditch  is  filled  and 
the  surface  replaced  in  a  more  or  less  careless  fashion,  but 
we  all  know  that  tl;iat  particular  portion  of  the  street  is  never 
the  same  again.  Or  it  may  be  the  property  owner, — who  usually  lives  on 
the  opposite  side  of  the  street, — who  wants  connection,  and  so  in  goes  another 
ditch,  this  time  at  right  angles.  The  contractor  makes  a  bluff  at  replacing 
the  paving,  but  for  years  to  come  there  remains  a  ridge  or  a  hollow  to  mark 
the  spot.  For  some  reason  everybody,  including  even  the  abutting  property 
owner,  seems  to  regard  the  street  surface  with  utter  indifference.  Some 
pillage  It  like  a  Goth,  while  others  consider  the  proposition  with  the  hopeless 
despair  of  a  polar  bear  in  a  cage. 

Isn't  it  about  time  we  learned  something  from  the  other  side?  For  years 
the  "highway"  has  been  a  thing  sacred  to  the  people.  Even  so  long  ago  as 
the  building  of  the  first  tramway  in  London,  George  Francis  Train,  an 
American,  was  put  in  jail  for  "tearing  up  the  King's  highway,"  because  he 
had  dug  up  a  block  or  so  beyond  his  permit.  In  many  European  cities  the 
problem  has  been  solved,  and  there  seems  no  good  reason  why  it  cannot  be 
solved  here  in  the  same  way.  No  individual  nor  company  is  allowed  to 
break  the  surface  of  a  street  or  excavate  the  street.  When  either  course  is 
necessary,  the  city  makes  the  opening  and,  after  pipes  or  wires  are  laid, 
restores  the  paving  in  the  best  possible  manner.  And  the  city  charges  only 
actual  cost,  but  collects  enough  to  insure  the  best  possible  job  that  can  be 
done.  In  this  way  the  temptation  to  hurried,  neglectful,  indifferent  work  is 
avoided;  the  public  are  insured  a  minimum  of  annoyance  while  the  work  is 
being  done  and  a  maximum  of  excellence  when  completed. 

What  we  need  in  many  of  our  city  administrations  is  some  one  big 
enough  to  send  out  the  call  for  help  and  get  the  right  answer  ;  the  "  S-O-S  " 
in  this  case  meaning  "Save  Our  Streets." 

[=]□[=] 

"C^OR  a  boy  to  "run  away"  from  his  home  fifty  years  ago  was  anything  but 
an  infrequent  occurrence;  in  fact,  it  was  looked  upon  often  as  an  evidence 
of  smartness  in  the  youth.  That  he  had  a  good  home  and  kind  parents 
did  not  seem  to  count  for  much.  There  were  two  bright, 
glittering  goals  which  stood  out  against  the  sky,  overtopping 
all  the  rest :  One  was  to  run  away  to  sea ;  the  other  being  to 
go  west  and  fight  Indians.  The  choice  largely  depended  on 
the  distance  the  young  adventurer  lived  from  the  ocean. 
Today  the  young  man  seeks  success  in  a  very  different  way. 
The  passing  of  the  sailing  ship  with  its  long  voyages  to 
far  away  and  little  known  ports  and  peoples  is  largely  responsible  for  this. 
Then  the  opportunities  to  win  fame  and  fortune  in  more  or  less  gallant  deeds 
were  not  uncommon.    Such  vessels  went  armed,  lending  a  charm  for  the 
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would-be  sailor.  There  was,  moreover,  the  opportunity  of  developing  into 
both  a  good  sailor  and  shrewd  business  man,  for  in  those  days  the  character 
and  profit  of  the  return  cargo  was  left  to  the  judgment  of  the  captain.  Now 
the  captain  of  a  merchant  ship  has  as  much  to  say  about  his  cargo  as  the 
conductor  of  a  freight  train.  Cable  and  wireless  messages  from  the  main 
office  settle  the  buying  and  shipping.  Return  cargoes  are  bought  and 
sold  again  before  an  outbound  ship  is  half  way  to  her  destination.  These 
conditions  have  reduced  the  chance  for  rapid  promotion  and  easy  fortunes  to 
the  working  basis  of  any  ordinary  line  of  business  on  land.  As  for  the 
young  Indian  fighters,  they  have  disappeared  with  the  redmen  and  the  blood- 
and-thunder  literature.  The  boy  of  today  goes  in  for  all  forms  of  electrical 
work;  he  has  wireless  in  the  attic  and  his  antennas  rise  from  housetop  and 
barn;  he  builds  steam  engines,  and  does  all  kinds  of  work  in  wood  and  iron 
and  brass;  he  is  a  more  expert  photographer  at  fifteen  than  the  professional 
of  a  generation  ago.  Instead  of  the  old  yellow-back  dime  novel,  he  reads 
magazines  and  monthlies  devoted  to  mechanics  and  other  useful  arts.  He 
can  tell  you  more  details  of  the  American  Navy  than  his  father  ever  knew. 

The  old  days  will  never  return.  Now,  if  a  boy  desires  the  best  marine 
training  the  world  offers,  he  joins  the  American  Navy,  and  he  doesn't  have 
to  run  away  from  anything  to  do  it ;  in  fact,  he  has  to  be  a  pretty  fit  subject 
to  be  accepted  and  secure  the  wonderful  advantages  of  training  and  travel 
which  our  country  provides  its  young  men. 

CO  much  progress  has  been  made  in  the  art  of  flying  that  the  layman  has 
^  been  unprepared  for  the  series  of  disheartening  fatalities  which  for  weeks 
past  have  been  of  almost  daily  occurrence.  Already , the  death  roll  for  1 9 1 2  is  not 
only  large,  but  includes  many  airmen  who  were  reputed  to  be 
experts.  It  is  true,  of  course,  that  while  the  total  is  large, 
the  percentage  is  rapidly  decreasing,  for  at  the  opening  of 
the  season  there  were  not  less  than  6,000  accredited  airmen. 
Possibly  some  of  these,  made  bold  by  past  immunity  from 
serious  accident,  relax  their  caution  and  pay  the  penalty. 
Yet  in  many  cases  carelessness  is  not  given  as  the  cause. 
The  mysterious  and  ever-to-be-feared  air  pocket  constantly  lurks  as  an  unseen 
foe.  The  navigator  in  water  has  something  substantial  to  aid  him  in  avoiding 
danger;  shoals,  reefs,  currents,  even  the  wind  can  be  detected  and  judged  by 
signs  which  are  both  visible  and  known.  The  uncharted  ether,  changing  in 
density  from  moment  to  moment,  affords  no  such  reliable  record,  and  its 
danger  spots  shift  from  hour  to  hour.  Safety  and  danger  zones  change  places 
without  warning,  nor  can  any  effort  of  man  insure  the  one  or  remove  the  other. 
It  is  a  condition  which  everyone  who  mounts  into  the  air  must  expect,  even 
though  he  have  no  fear. 

Aircraft  have  been  greatly  strengthened  and  given  more  and  better  power, 
but  thus  far  no  construction  seems  to  be  able  to  withstand  the  tremendous 
shock  of  a  too-sudden  and  abrupt  change  in  course.  A  steam  locomotive 
turns  turtle *if  hurled  abruptly  against  a  sufficient  grade,  even  though  the  track 
lead  in  a  perfectly  straight  line;  and  leaves  the  rails  if  driven  at  too  high 
speed  on  to  a  'sharp  curve.  Automatic  safety  devices  have  amounted  to 
practically  nothing  in  the  aeroplane,  and  the  truth  is  being  brought  home  more 
forcibly  each  day  that  skill  and  experience  are  the  safeguards  on  which  the 
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airman  must  rely.  For  this  reason  learners  should  be  impressed  with  caution 
as  the  first  cardinal  principle,  and  teachers  should  not  pass  even  a  ready 
student  until  he  has  thoroughly  qualified  under  all  conditions  possible  to 
compass  during  instruction.  On  the  other  hand,  each  accident  should  point 
out  a  warning  of  how  not  to  do  the  thing  which  failed,  and  the  hundreds  of 
enthusiastic  beginners  will  do  well  to  study  what  to  avoid.  The  fliers  will 
increase  in  numbers,  but  they  owe  it  to  the  art  they  espouse  not  to  indulge  in 
reckless  freak  performances.  Amateurs  may  well  heed  and  follow  the 
example  of  that  father  of  flight,  the  late  Wilbur  Wright,  whose  motto  was 
"Slow  but  Sure." 

[=]□[=] 

'T^HE  transformation  from  the  sail-propelled  man-o'-war  to  the  complicated 
mass  of  machinery  known  as  the  modern  battleship  is  not  one  bit  more 
pronounced  than  the  improvement  which  has  taken  place  in  the  personnel  of 
the  men  who  compose  the  human  working  parts  of  these 
great  machines.  Time  was  when  the  Navy  was  looked  upon  by 
many  as  a  sort  of  reform  school,  a  last  resort  to  which  young 
men  could  be  sent  who  were  not  quite  bad  enough  to  put 
in  jail  and  not  good  enough  to  roam  at  large.  Such  condi- 
tions have  fortunately  passed  away  and  the  American  Navy 
today  is  composed  of  brains  and  muscle  of  the  highest  order 
and  a  personnel  of  which  the  country  can  well  be  proud.  I  was  specially 
impressed  with  this  fact  when  during  the  past  season  I  spent  some  days  in  a 
well-known  New  England  port  which  is  seldom  without  one  or  more  naval 
vessels  during  the  summer.  At  this  particular  time  there  were  four  battle- 
ships and  eight  smaller  fighting  craft,  with  a  total  of  over  four  thousand  men 
on  board.  On  two  of  the  battleships  the  men  had  not  set  foot  on  land  for  six  ' 
months — an  unusually  long  time — and  naturally  were  anxious  to  get  ashore. 
When  I  saw  the  ships'  steam  launches  towing  the  long  lines  of  boats  filled  with 
a  thousand  men,  with  24  hours'  shore  leave,  "a  hot  time  in  the  old  town 
tonight"  seemed  to  me  inevitable.  And  there's  where  I  guessed  wrong.  The 
young  men  were  allowed  the  fullest  liberty;  they  had  plenty  of  money  and 
were  very  live  wires;  and  the  saloons  and  places  of  amusement  were  making 
special  efforts  and  working  overtime  to  attract  v-isitors. 

When  the  24  hours  expired  and  the  launches  came  puffing  into  dock 
again,  I  watched  the  boys  load  into  their  respective  ships'  boats,  and  out  of 
one  thousand,  two,  just  two  boys,  required  assistance  from  their  comrades. 
And  the  chief  of  police  told  me  his  men  had  not  had  occasion  to  arrest  a 
single  man.  To  me  the  high  standard  of  conduct,  the  respect  for  the  uniform, 
and  respect  for  one's  self,  which  is  taught  these  young  men,  was  a  most 
impressive  thing.  Can  you  imagine  1,000  young  men  of  equal  age,  lands- 
men, including  clerks  in  banks,  offices  and  stores,  and  skilled  young  men  in 
all  the  various  mechanical  trades,  going  out  on  their  first  holiday  in  six 
months,  with  plenty  of  money  to  spend,  and  all  restraint  removed,  and  coming 
back  at  the  end  of  24  hours  with  only  two  men  "disabled"? 

The  conduct  of  the  boys  of  the  Navy,  ashore  in  their  own  land,  with 
less  necessity  for  constraint  than  in  a  foreign  port,  deserves  the  highest 
commendation,  and  better  words  of  praise  and  congratulation  than  these  few 
lines  express. 

H.  H.  WINDSOR 
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MARSH    BECOMES    PEPPERMINT    AND    BEET  FARM 


The  story  of  Prairie  Farm,  located  be- 
tween the  Flint  and  Shiawassee  Rivers, 
near  Saginaw,  Mich.,  is  of  exceptional 
interest  as  showing  what  can  be  done 
by  the  employment  of  modern  methods 


three  250-hp.  boilers,  two  24-in.  and 
four  12-in.  centrifugal  pumps,  is  lo- 
cated at  the  west  side  of  the  farm,  at 
the  middle  dike,  making  it  possible  to 
pump  out  both  sides  in  case  of  rains  or 
floods  ;  and  a  railroad 
has  been  built  into 
the  center  of  the 
farm  to  care  for  the 
numerous  products. 

As  it  now  stands, 
it  is  a  scientifically 
managed  farm  of  the 
best  modern  type, 
with  4,000  acres  ac- 
tually under  cultiva- 
tion, to  which  it  is 
planned  to  add  400 
acres  each  year. 
There  are  1,250  acres 
of  peppermint,  this 
crop  being  exploited 
in  two  distilleries  for 
the  manufacture  of 
peppermint  oil. 
Among  the  other 
crops  sugar  beets 


Digging  Ditches  and  Building  Dikes  through  the 
Great  Marsh  in  Order  to  Obtain  Drainage 


of  reclamation,  hand  in  hand  with 
scientific  management,  to  create  a  val- 
uable property  out  of  almost  worthless 
land. 

When,  some  nine  years  ago,  this 
vast  farm  of  9,500  acres  came  into  the 
possession  of  the  present  owners,  it 
was  practically  all  marsh  and  was 
largely  covered  by  water.  Immedi- 
ately engineers  prepared  plans  for  the 
draining  of  the  land  and  for  its  protec- 
tion from  floods.  Three  dredges  were 
built,  and  25  miles  of  dikes  constructed, 
including  a  cross  dike  through  the 
middle  of  the  farm  to  protect  the  lower 
half.  Ditches,  50  ft.  wide,  were  ex- 
cavated on  each  side  of  the  dikes,  and 
at  the  present  time  the  works  of 
reclamation  and  protection  are  com- 
pleted. 

A  pumping  station,  equipped  with 


is  the  next  in 
importance,  but 
ample  acreage  is 
also  given  to  the 
more  ordinary 
farm  products. 

A  small  town 
with  some  60 
tenement  houses 
for   the  farm 


Beets  Thrive  on 
Hundreds  of 
Acres  of  the 
Reclaimed 
Marsh 
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Floral   Design  in  Baltimore,  with   Hickory  Log   and  Hickory  Cuttings  Forming  the  Hickory   Tree  of 

the  Democratic   Emblem   of  1828 


help,  of  whom  there  are  some  100  to 
300,  according-  to  the  season,  and  two 
large  apartment  or  boarding  houses 
has  been  built  up,  and. the  whole  un- 
dertaking is  proving-  most  successful. 


LEAD  BEER-STEIN  COVERS 
WORRY  GERMANS 

The 'question  of  how  much  lead  ma}- 
enter  into  the  composition  of  covers 
for  beer  steins  without  endang-ering  the 
health  of  beer  drinkers  has  been  a 
burning  one  in  Germany  lately.  Some 
)7ears  ago  a  law  was  enacted  making- 
10  per  cent  lead  the  maximum  admix- 
ture, the  remainder  to  be  pure  tin. 
This  did  not  satisfy  the  manufacturers, 
who  claimed  that  even  a  much  higher 
percentage  could  not  possibly  be  in- 
jurious. To  throw  light  on  this  impor- 
tant question  investigations  have  been 
carried  on  at  the  pharmacological  in- 
stitute of  the  Berlin  University  bv 
Prof.  A.  Heffter  and  Dr.  F.  Sachs,  and 
the  results  were  recently  pul^lished  in 
the  Quarterly  Journal  of  Medical 
Jurisprudence  and  Hygiene.  The  con- 
clusions of  the  learned  investigators 
were  to  the  effect  that,  so  far  as  lead 
poisoning  is  concerned,  the  most  capa- 
cious beer  drinker  has  little  or  nothing 
to  fear,  and  the  beer-stein  makers  can 
now  put  35  per  cent  lead  in  the  covers. 


POLITICAL  EMBLEM  IN 
FLORAL  DESIGN 

A  unique  floral  design  adorns  the 
slope  of  the  Mt.  Royal  Station  of  the 
B.  &  O.  Railroad  at  Baltimore.  This 
design  is  that  of  "J^^kson  and  Lib- 
erty" such  as  was  at  the  top  of  the 
Democratic  voting  ticket  many  years 
ago.  The  design  was  made  by  the 
public  park  commission  of  Baltimore 
and  was  inspired  by  the  democratic 
national  convention  which  was  held  in 
that  city  last  June. 

The  design,  which  is  66  ft.  in  length 
and  54  ft.  in  width,  contains  7,000 
rhododendrons.  The  center  of  the  de- 
sign is  a  hickory  tree,  the  trunk  of 
which  is  a  real  hickory  log,  while  the 
branches  and  leaves  are.  hickory  cut- 
tings. In  the  lower  left-hand  corner  an 
oil-painted  picture  of  Jackson  occupies 
a  space  of  18  by  10  ft.  The  design  at- 
tracts a  large  number  of  visitors  daily, 
and  will  remain  on  display  until  cold 
weather  commences. 


WATERPROOF  SHOES 

A  shoe  manufacturer  in  this  country 
is  putting  a  waterproof  shoe  on  the 
market  which  is  said  to  be  radically 
different  from-  other  makes  in  that  a 
new  method  of  attaching  upper  and 
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sole  has  been  adopted, 
this  method  the  upper  is 
turned     over  and 
sandwiched    in  be- 
tween a  thick  inner 
sole,  the  under  edge 
of   which    is  chan- 
neled, the  welt  being- 
held    in    place    by  • 
staples,  the  points  of 
which  are  bent  over 
to    prevent  pulling 
out.      The    sole  is 
then   sewed   to   the  Military 

TTrpI^-  Airmen  in 

anAeroplane 

The  general  prac-  Dictating  infor- 
tice    in    shoe  man- 
ufacture is  to  sew  the  uppers  to 
a  thin  strip  of  leather,  called  the 
welt,  and  then  sew  or  nail  the 
sole  to  this  welt. 


PHONOGRAPH  MESSAGES 
FROM  AEROPLANES 

A  novel  and  in  many  ways  a 
most  interesting  efifort  to  com- 
munieate  information  from  a  mil- 
itary aeroplane  to  officers  on  the 
ground  has  met  with  marked 
success  in  the  course  of  recent 
experiments  in  France.  The  new 
scheme  involves  the  use  of  spe- 
cially built  phonographs,  one  on 
the  machine  and  one  at  each 
headquarters  which  it  may  be 
desirable  to  have  receive  the  mes- 
sages. Then  in  the  course  of  the 
aerial  scouting  trip,  the  observer, 
or  even  the  pilot  himself,  dic- 
tates into  the  machine  such 
information  as  may  l)e 
considered  interesting 
or  valuable.  Disk 
records,  of  a  material 
soft  enough  to  receive 
the  impression  of  the 
recording  stylus,  but 
less  breakable  than 
ordinary  wax  records, 
are  used,  and  by  the 
expedient  of  having  a  . 
special  feed  on  the  \  , 
traverse  screw  of  the  officers 
graphophone,  it  is  not.^j",,^ 


possible  to  reproduce  the 
records  except  on  sim- 
ilar     special  ma- 
chines. As  each  rec- 
'      ord  is  completed  it  is 
placed    in    a  novel 
^      protecting  case  and 
I      dropped     into  the 
W      camp  where  men  are 
F  I      waiting  to  receive  it 
To  avoid  the  neces- 
sity  for  a  low  de- 
scent of  the  machine 
^to°a        ^  preliminary  to 
Phono|raph  dropping  the  record, 

and  Drop-   ^,     ^  ^     ^         r  ' 
ping  a  Record   the      USC      OI  Small 

parachutes  has  been 
suggested.  These,  while  they 
would  land  the  records  lightly 
from  great  heights,  are  open  to 
the  objection  that  they  might  let 
the  messages  drift  into  hostile 
hands. 


STANDPIPE  GASOLINE 
GAUGE 

An  ingenious  gasoline  gauge  is 
being  placed  on  the  market  by  an 
American  automobile-accessory 
concern.  It  comprises  a  cylindri- 
cal standpipe  which  is  inserted 
into  the  gasoline  tank  of  the  auto- 
mobile and  soldered  in  place, 
and  which  contains  a  center  staff 
revolved  by  a  sliding  float.  The 
revolutions  are  controlled  by  an 
arm  which  engages  a  spiral  slot, 
running  from  top  to  bottom  of 
the  standpipe,  at  the  upper  end 
of  which  is  a  circular  dial. 
A  hand,  mounted  on  the 
upper  projecting  end 
Is  .  of  the  center  stafif, 
•  registers  the  height 
of  the  float  on  the 
circular  dial,  the  slot 
being  so  cut  that  the 
hand  has  a  sweep  of 
180  degrees.  A  glance 
at  the  dial,  therefore, 
is  all  that  is  neces- 
sary to  show  how 
Dropped  much  gasoline  there  is 
ie^o'Swin  the'^tank. 
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NEW   RACING   CAR   WITH   FRONT  DRIVE 


A  unique  car  for  racing  is  being 
built  by  George  DeWitt.  The  ''Gila 
Monster,"  as  he  calls  it, — and  the  name 
is  not  inappropriate — is  one  of  the  most 
novel  machines  that  has  been  brought 
before  the  American  public  in  recent 
years.  It  is  front-drive,  front-steer, 
weighs  600  lb.,  and  is  intended  to  de- 
velop, when  further  adjustments  have 
been  made,  a  speed  of  close  to  90  miles 
an  hour.  In  the  tests  through  which 
it  was  put  shortly  after  its  completion 


The  "Gila  Monster," 
Built  for  Racing  with 
Minimum  of  Weight 
on  the  Rear  Wheels 


The  "Gila  Monster"  is  a  miniature 
automobile.  It  is  equipped  with  a 
four-cylinder  35-hp.  engine;  multiple- 
disk  clutch ;  selective  transmission, 
and  a  set  of  very  effective  brakes.  The 
balance  is  like  that  of  a  monoplane. 
The  gasoline  tank  is  under  a  long 
cigar-shaped  hood  over  the  engine. 
When  in  operation  the  rear  wheels 
scarcely  touch  the  ground. 

One  point  in  which  the  "Gila  Mon- 
ster" differs  radically  frorn  the  stand- 


The  Lower  View 
Shows  Front  Axle 
and  Details  of  the 
Driving  Mechanism 


the  little  car  had  no  diffi- 
culty in  making  60  miles 
an  hour. 

Front  drivingJias  long 
been  a  pet  theory  of  racing  men.  They 
hold  almost  unanimously  that  the  ideal 
car  is  one  which  is  built  on  the  same 
principle  as  the  spear :  all  the  weight  in 
front.  It  is  their  contention  that  a  car 
which  applies  all  its  power  at  the  rear 
of  a  bulky  body  is  always  in  danger 
at  a  curve:  The  rear  wheels,  with  the 
traction  and  the  power,  tend  to  fly  off 
the  curve  at  a  tangent.  They  are 
pulled  out  of  their  course  by  the  steer- 
ing gear,  and  a  skid  or  a  spill  is  the 
logical  result. 


ard  motor  car  is  the 
elimination  of  the  dif- 
ferential. Speaking  of 
this,  De  Witt  points 
out  that  no  manufacturer  has  ever  found 
it  necessary  to  incorporate  acompensat- 
ing  device  in  the  front  axle,  and  with 
the  front-drive  car  the  traction  of  the 
rear  wheels  is  so  slight  that  there  will 
be  little  road  friction  when  rounding  a 
curve.  He  asserts  that  the  weight 
caused  by  the  addition  of  a  differential 
would  cause  more  tire  wear  than  would 
friction  in  its  absence. 

The  brake  drum  is  set  in  a  place 
that  would  seem  peculiar  on  a  car  of 
another  sort.    It  is  fixed  in  the  front 
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axle  about  6  in.  from  the  drive  shaft. 
Two  sets  of  universal  joints  in  the 
front  axle  insure  the  flexibility  made 
doubly  necessary  by  the  absence  of  the 
differential. 

Weight  has  been  cut  wherever  pos- 
sible. The  framework  is  of  hickory, 
reinforced  with  steel.  Even  the  brake 
and  clutch  pedals  have  been  put 
through  the  weight-reducing  process 
until  they  resemble  sieves.  The  drill 
has  been  called  into  requisition  upon 
every  ounce  of  superfluous  metal. 


SHELLING  ICEBERGS  IS 
UNPROFITABLE 

The  scheme  suggested  following  the 
loss  of  the  White  Star  liner  *'Titanic" 
that  icebergs  might  be  destroyed  by 
shells  from  the  guns  of  naval  vessels 
has  been  tried  and  found  impracticable, 
as  was  predicted  in  these  pages.  Ex- 
periments made  early  by  the  United 
States  scout  cruiser  "Birmingham" 
demonstrated  that  there  is  no  hope  of 
eliminating  icebergs  as  menaces  to 
navigation  by  such  means. 
^  The  ''Birmingham"  spent  most  of 
one  day  in  July  in  firing  shells  from 
her  5-in.  guns  at  the  huge  berg  shown 
in  the  accompanying  photograph.  At 
the  conclusion  of  the  firing,  little 
damage  had  been  done  to  the  berg,  ex- 
cept to  break  off  chips  and  smash  pro- 
jecting points  into  splinters.  The 
shells  failed  to  penetrate  the  ice  to  any 
considerable   distance,   nor   did  thev 


produce  any  great  cracks  or  rents. 
They  simply  raised  showers  of  splint- 
ers, and  that  was  all. 

The  naval  officers  had  little  expecta- 
tion that  the  results  of  the  experiment 
would  be  different  from  what  actually 
occurred.  The  impenetrability  of 
water,  both  in  liquid  and  solid  form, 
was  too  well  known  to  them  to  admit 
of  much  faith  in  the  scheme.  The  idea 
was  one  of  a  myriad  suggested  in  all 
seriousness  after  the  sinking  of  the 
"Titanic."  Furthermore,  as  naval  of- 
ficers pointed  out,  so  great  a  portion  of 
an  iceberg  is  submerged,  that  to  blow 
off  the  top  of  one  by  gunfire  would 
simply  result  in  raising  above  the 
water  part  of  the  submerged  portion 
of  the  berg,  so  that  the  smashing  pro- 
cess, even  if  effective,  would  have  to 
be  continued  almost  indefinitely. 

The  "Birmingham"  made  these  ex- 
periments just  before  l^eing  recalled 
from  her  patrol  of  the  navigation 
routes,  which  was  begun  last  May  for 
the  purpose  of  giving  wireless  warn- 
ings to  navigation  of  ice  in  the  paths 
of  the  liners.  The  patrol  was  aban- 
doned because  of  the  decrease  in  the 
amount  of  ice  in  the  navigation  routes, 
owing  to  continued  warm  weather. 


CAt  least  a  part  of  the  French  prize 
for  "aviettes"  was  won  in  Paris,  July 
4,  by  one  rider  who  succeeded  in  mak- 
ing his  man-power  machine  cover 
distances  of  11.7  ft.  and  10.8  ft.  respec- 
tively with  and  against  the  wind. 


Scout  Cruiser  "  Birmingham  "  near  Icebergs  Which  were  Shelled  without  Material  Shattering 
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THE  HURRY  CALL,  "GATES  GONE  OUT!" 


A  hurry  call  came  into  Salt  Lake 
City.  "Tunnel  gates  gone  out.  Send 
help  at  once."  Forty  minutes  later 
two  engineers  were  on  a  Rio  Grande 
engine  bound  for  the  Sevier  River,  for 
it  was  that  river  which  was  out  of 


The  reservoir  outlet  is ,  a  tunnel 
through  solid  rock  adjoining  the  dam. 
It  is  400  ft.  long,  14  ft.  wide  and  10  ft. 
high.  In  the  center  of  it  are  the  con- 
trolling gates,  mechanically  operated 
from   the   surface,  60  ft.   above;  and  ' 


Flash-Light  Picture  of  the  Reconstructed 
Gates  in  the  Tunnel,  Sixty  Feet  Under  Rock. 
They  are  Operated  from  the  Surface 


Left-Hand  View  Shows  Workmen  Setting 
the  Grill  Planks,  Heavy  2  by  12  In.  Fir  Which 
are  Placed  on  Edge 


control,  and  threatening  ruin  to  the 
great  Pahvant  Valley. 

The  river  had  been  dammed  for  ir- 
rigation purposes.  The  reservoir  dam 
is  of  fair  size,  even  in  the  heart  of 
great  water  projects,  for  it  is  900  ft. 
long  and  66  ft.  high.  The  reservoir 
has  a  storage  capacity  of  3,000  acres  of 
water,  30  ft.  deep ;  sufficient  to  irri- 
gate 75,000  acres  of  arid  land. 


the  destruction  of  these  gates  by  the 
enormously  swollen  flood  in  the 
spring  paralyzed  all  control  of  the 
water,  threatening  the  waste  of  every 
gallon,  and  the  loss  of  all  crops  for 
that  season  on  the  immense  irrigated 
tract.    Hence,  the  urgent  call  for  help. 

Before  the  engineers  arrived,  over 
400  wool  and  grain  sacks  were  filled 
with  earth  and  dumped  into  the  tun- 
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nel  inlet ;  but  although  some  of  the 
sacks  weighed  half  a  ton,  they  were 
instantly,  swept  down  through  the 
tunnel.  Great  timbers,  12  in.  square, 
were  placed  in  a  slanting  position 
from  the  irregular  edge  of  the  tunnel 
opening,  but  broke  like  pipestems. 

Within  30'  minutes  after  the  engi- 
neers sprang  from  their  train,  a  tele- 
gram was  in  Salt  Lake  City  calling  for 
a  car  of  cement  by  special  train  ;  and 
a  crew  of  men  were  hewing  pockets  in 
the  rock  walls  of  the  tunnel  entrance, 
to  take  the  ends  of  the  great  concrete 
beam  which  the  engineers  had  almost 
instantly  decided  upon.  This  beam 
was  to  be  22  ft.  long  and  in  cross  sec- 
tion '3  ft.  6  in.  each  way,  with  a  60- 
deg.  slope  on  its  outer  face.  Its  posi- 
tion was  to  be  just  at  the  then  level  of 
the  water,  and  timber  forms  for  it 
were  made  ready  to  be  slung  across, 
the  moment  the  side  pockets  were 
hewn  out,  and  the  cement  arrived. 


The  great  concrete  beam  was  cast  as 
quickly  as  brawny  arms  could  throw 
the  bags  of  cement  from  the  car,  and 
mix  the  concrete.  After  it  was  cast, 
the  party  had  to  sit  by  and  watch  the 
rush  of  water  through  the  tunnel  for 
three  days  while  the  beam  hardened. 

Then  they  put  in  the  "grill."  It  was 
of  2  by  12-in.  fir,  set  edge-wise  against 
the  sloping  face  of  the  beam,  so  that 
only  the  2-in.  edge  was  exposed  to  the 
pressure.  The  lower  ends  lodged 
against  the  rocky  bed  of  the  reservoir; 
the  upper  ends  against  the  concrete 
beam.  This  reduced  the  leakage  so 
that  men,  who  cared  nothing  for  work- 
ing in  water  up  to  their  hips,  could 
commence  on  the  reconstruction  of  the 
new  and  stronger  tunnel  gates.  Be- 
fore the  permanent  gates  were  in- 
stalled the  reservoir  was  full,  an  over- 
flow running  through  the  waste  sluice. 
The  75,000  acres  of  unparalleled  fertile 
land  was  saved. 


SEATS  THAT   BECOME   LIFE  RAFTS 


Buoyant  deck  seats  which  are  eas-  These  convertible  seats  are  made  by 
ily   convertible   into   rafts   of   a   sea-     an  English  firm.    To  quickly  convert 

  the  seat  into  a  raft  the 

person  sitting  upon  it 
has  but  to  raise  the 
front  portion  until  it  is 
level  with  the  bottom 
of  the  seat.  At  this 
point  it  automatically 
locks  itself  and  is  ready 
to  be  floated  either  side 
up.  Each  seat  is  fast- 
ened to  the  deck  by 
hooks  and  light  lash- 
ings. The  hooks  are 
loosened  and  the  lash- 
ings undone  by  the 
raising  of  the  front  of 
the  seat. 

Each  of  the  benches 
is  9  ft.  long  and  is  sup- 
ported on  four  separate 
metal  air  tanks.  When 
it  is  converted  into  a 
worthy  character  are  being  installed  raft  it  is  capable  of  bearing  the  weight 
on   a   transatlantic   line  of   steamers,     of  half  a  dozen  people.    Should  no 


Seats  Convertible  into  Rafts,  Each  Having  Room  for  Carrying 
Six  People  Safely 
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one  happen  to  be  using  the  seat  when 
the  boat  sinks,  the  rising  water  on  the 
deck  would  lift  it,  unfasten  the  hooks 
and  lashings,  and  let  it  float  off  free  so 
that  any  swimmer  might  make  use  of 
it.  The  picture  shows  a  consignment 
of  the  seats  being  tested  at  the  factory 
preparatory  to  being  shipped  to  the 
steamship  company. 


TYPEWRITER  KEYBOARD 
OPERATES  SIGN 

A  new  idea  in  changeable  letter 
signs,  with  uses  varying  from  kinder- 
garten lessons  to  big  advertising 
signs,  is  just  going  on  the  market. 
An  oblong  metal  sheet  is  pierced  with 
slits  at  regular  intervals,  and  in  each 
slit  a  curved  strip  of  thin  steel  is  fixed 
so  it  will  slide  out  on  either  side  of 
the  sheet.  By  sliding  out  these  little 
strips  on  the  face  side,  any  letter  can 
be  formed.  The  sliding  out  of  the 
strips  is  easily  performed  with  a  small 
magnet,  this  feature  making  the  appa- 
ratus an  interesting  device  for  kinder- 
garten work. 

For  commercial  use,  such  as  for  ad- 
vertising signs,  or  for  use  as  a  railroad- 
station  signboard  or  a  carriage  call 
board,  an  apparatus  has  been  devised 


Automatic  Changeable 
Letter  Sign  on  Which  the 
Letters  Change  According 
to    the     Pressing     of  Keys 
on    a   Typewriter  Keyboard 


for  the  rapid  formation  of  letters  auto- 
matically, the  letters  appearing  on  the 
signs  in  accordance  with  the  tapping 
of  keys  on  a  typewriter  keyboard. 
Striking  a  letter  key  on  the  keyboard 
perforates  a  strip  of  paper  with  certain 
slits,  somewhat  after  the  manner  of  a 
piano-player  roll,  and  the  strip  of 
paper  then  passes  along  to  a  contac- 
tor, an  instrument  which  allows  elec- 
trical impulses  to  pass  through  the 
perforated  places,  and  thus  set  up  a 
magnetic  action  which  causes  the 
proper  strips  to  slide  out  on  the  face 
of  the  sign,  forming  the  desired  letters. 


Forming  the  Letter  H  on  the  New  Changeable  Letter 
Device  by  Drawing  Out  Steel  Strips  with  a  Magnet 
through  Slits  to  the  Face  of  the  Sign 


GIGANTIC  HIGH-SPEED 
FORGING  PRESS 

An  immense  casting  has  been  made 
at  South  Bethlehem,  Pa.,  to  be  used 
as  a  cap  for  a  10,000-ton  high-speed 
forging  press.  Although  nominally  of 
only  10,000  tons'  capacity,  this  press  is 
estimated  to  be  of  sufficient  strength  to 
receive  strains  up  to  20,000  tons.  The 
development  of  this  press  has  taken 
the  greater  part  of  a  year.  The  speed 
demanded  was  enormous  for  such  a 
mass,  and  an  idea  of  the  conditions  to 
be  met  in  its  construction  may  be  con- 
ceived from  the  fact  that  it  involved  the 
designing  and  making  of  a  valve,  no 
less  than  18  in.  in  diameter,  and  capable 


513 


POPULAR  MECHANICS 


of  withstanding  a  pressure  of  13,000 
lb.  per  sq.  in.,  without  leaking  more 


Casting  for  Cap  of  10,000-Ton  Forging  Press  Powerful 
Enough  to  Lift  an  Ocean  Liner 


than  a  drop  a  second ;,  which  means 
practically  a  perfect  valve.  The  speed 
requirements  were  such  that  in  an  hour 
the  press  will  produce  60  car  wheels. 
Even   greater   efficiency  is  expected, 


however,  after  the  double  crew,  that 
will  operate  the  press,  has  been 
trained  in  its  handling.  In  spite  of  its 
gigantic  mass,  the  controlling  mechan- 
ism of  the  machine  is  so  delicate,  that 
a  small  boy  on  the  pulpit  can  manip- 
ulate it  by  means  of  the  operating 
valves,  exerting  sufficient  strength  to 
lift  an  ocean  liner  if  it  could  be  prop- 
erly balanced. 

The  casting  for  the  press  shown  in 
the  accompanying  illustration  is  only 
one  of  the  many  castings  and  forgings 
requiring  *for  their  transportation  a 
special  car,  built  for  the  purpose.  The 
columns  of  this  press  are  30  in.  in  di- 
ameter and  hollow-forged  of  fluid-com- 
pressed steel,  while  those  of  similar 
presses,  previously  ranking  as  the  larg- 
est of  their  kind,  were  38  in.  and  36 
in.,  respectively.  The  cylinder  is  73 
in.  in  diameter  and  said  to  be  the  larg- 
est copper-lined  cylinder  in  the  world. 
The  two  former  presses  referred  to  are 
of  greater  capacity,  but  the  parts  are 
not  of  such  enormous  size. 


STORING  SPARE  WHEELS  ON  RACING  AUTOMOBILES 


The  storage  of  extra  wheels,  a 
problem  even  on  the  ordinary  touring 
car,  is,  of  course,  still  more  difficult 


The  Spare-Wheel  Storage  Place 
on  a  Gregoire  Racing  Auto 


minimum.  During  the  recent  ''Grand 
Prix"  of  the  French  Automobile  Club 
several  new  ideas  in  storage  places 
drew  attention,  two  of  which  are  shown 
in  the  accompanying  illustrations. 


A  Lion-Peugeot  Racing  Automobile,  Showing  Storage 
Place  for  Spare  Wheel 


of  solution  when  the  automo- 
bile in  question  is  a  racing  car, 
for  the  storage  must  be  so  arranged 
as  to  keep  the  wind  resistance  at  a 
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HOSPITAL  PATIENTS 
GO  ON  STRIKE 

A  dispute  between  a  number  of  pa- 
tients in  the  tuberculosis  sanatorium 
at  Beelitz,  Germany,  was  the  cause  of 
a  strike  by  a  majority  of  the  inmates 
who  refused  to  take  medicines  or  food 
until  certain  restrictions  imposed  by 
the  director  had  been  removed.  The 
ringleaders  of  the  protest  marched 
about  the  grounds  and  endeavored  to 
gain  "sympathetic"  support  from  the 
patients  in  all  the  other  wards.  Action 
first  was  taken  by  men  patients,  but 
later  they  were  joined  by  the  women 
who  also  refused  both  medicines  and 
food.  The  "strike"  lasted  about  10 
hours,  after  which  some  modification 
of  certain  new  rules  induced  the  strik- 
ers to  resume  their  normal  routine. 
So  far  as  known,  this  is  the  first  case  of 
a  strike  in  a  hospital,  but  similar  dis- 
turbances have  taken  place  in  jails. 


FIRE  APPARATUS  CARRIES 
WARNING  TO  TRAFFIC 

Ever  since  the  adoption  of  the  silent 
fire-alarm  system,  the  problem  that  has 
confronted  the  members  of  the  trafiic 
squad  in  the  congested 
business  section  of  the 
large  city  has  been  how  to 
know  whether  fire  appara- 


Signal  on   Fire  Car, 
the  Paddle  Bending 
to  the  Right  or  Left 
to   Indicate  Which 
Way  the  Car 
is  to  Turn, 
Warning 
to  Traffic 


"FREAK"  KNOT  SUGGESTIVE 
OF  ANIMAL 

While  a  street  in  Seattle,  Wash., 
was  being  cleared,  a  maple  tree  was 
found  bearing  the  curious  knot  shown 
in  the  accompanying  illustration.  The 
only  man-made  addition  to  the  "freak" 
is  the  eyes,  which  rendered  nature's 


Freak  "  Maple  Knot  Gives  Appearance  of  Animal 
Biting  a  Bone 

work  so  complete  as  to  make  the  whole 
suggestive  of  a  ferocious  animal  chew- 
ing a  bone. 


tus  responding  to  a  call  will  go  straight 
ahead  or  will  turn  into  any  particular 
street.  Under  the  circumstances  every 
trafiic  man  not  only  has  to  clear  a  right 
of  way  along  the  street  the  fire  appara- 
tus is  coming,  but  also  has  to  prepare 
the  way  up  and  down  the  intersecting 
street  in  anticipation  of  a  turnout, 
even  though  the  latter  may  not  be 
needed. 

With  the  introduction  of  the  high- 
powered  automobile  service  in  Balti- 
more, with  its  great  increase  of  speed 
over  the  horse-drawn  vehicles,  one  of 
the  members  of  the  fire  department  in- 
vented the  signal  apparatus  which  is 
shown  on  this  page.  This  signal  is  a 
simple  afifair,  consisting  of  a  large  red- 
and-white-colored  paddle,  and  is  oper- 
ated with  a  wheel  and  chain  gear  by 
the  man  who  rides  beside  the  driver 
and  who  also  has  charge  of  ringing  the 
warning  gong. 

If   the   machine   is   going  straight 
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ahead,  the  paddle  is  maintained  up- 
right, as  shown  in  the  picture.  If  it  is 
proposed  to  turn  out  at  a  certain  street 
intersection,  the  paddle  is  dropped  to 
the  left  or  right,  as  the  case  may  be, 
just  as  soon  as  the  machine  reaches  the 
other  end  of  that  particular  block.  As 
the  paddle  is  high  and  can  be  seen  two 


or  three  blocks  away,  the  traffic  police- 
man has  ample  opportunity  to  clear 
the  way.  The  signal  apparatus  has 
been  in  use  in  Baltimore  some  months 
and  while  it  is  the  only  system  of  its 
kind;  it  has  already  proven  its  value 
and  will  be  attached  to  all  the  fire-de- 
partment apparatus. 


FAMOUS  BALANCED  ROCK 
TUMBLES 

The  famous  balanced  rock  which 
has  been  one  of  the  natural  curiosities 
of  the  province  of  Buenos  Aires,  Ar- 

  gentina,  since 

time  immemo- 
rial, lost  its  bal- 
ance the  early 
part  of  this  year, 
rolled  down  the 
steep  incline  of 
the  mountain, 
and  was  crushed 
at  its  base. 

The  rock 
measured  16  ft. 
in  diameter  and 
was  about  13  ft. 
high,  weighing 
about  300  tons. 
It  was  so  nicely 
balanced  that  it 
swayed  in  the 
wind.  Its  loss  of 
equilibrium  is 
variously  as- 
cribed to  natu- 
ral causes  and  to 
the  tourists'  custom  of  throwing  empty 
bottles  between  the  rock  and  its  sup- 
porting clif¥,  to  see  them  crushed  by 
the  rock's  swaying.  This  bottle-crush- 
ing procedure  is  claimed  to  have  caused 
abrasion  of  both  the  rock  and  cliff. 


WATCH  FOR  FOREST  FIRES 
FROM  TOWER 


CDrs.  W.  and  J.  Meyer,  who  invented 
the  apparatus  for  readily  performing 
operations  on  the  chest,  described  in 
a  recent  issue  of  this  magazine,  have 
dedicated  their  patent  to  the  use  of  the 
general  public. 


The  cities  and  towns  of  Reading, 
Wakefield,  Melrose,  Stoneham,  and 
Saugus,  along  with  other  communi- 
ties of  Massachusetts,  within  a  15-mile 
radius  of  Bear  Hill,  are  to  be  protected 
from  danger  of  forest  fires  by  the  erec- 
tion of  a  fire  watch  tower  upon  this 
hill.  The  tower,  which  will  be  of  steel, 
and  will  rise  to  a  height  of  about  50  ft. 
above  the  crest  of  the  hill,  will  be  con- 
nected with  the  fire  stations  by  tele- 
phone. The  watchmen  stationed  in 
the  tower  will  be  provided  with  power- 
ful field  glasses. 


NEW  TYPE  OF  MACHINE  TO 
TEAR  UP  OLD  ROAD 

Road-making  machines,  called  scari- 
fiers, which  will  first  tear  up  the  old 
stone  beds  of 
roads,  are  being 
developed  in  va- 
rious  types, 
many  of  them 
being  simply 
attachments  to 


Novel  Type  of  Machine  Attached  to  Road  Roller,  to 
Tear  Up  Old  Roadbed  Preliminary  to  Resurfacing 

road  rollers.  The  accompanying  illus- 
tration shows  one  which  is  operated 
as  a  side  car  to  a  road  roller. 
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The  "Flying-Boat"  Sailing  above  Lake  Keuka, 
Hammondsport,  N.  Y- 


NEWEST    HYDRO -AEROPLANE    IS    A    FLYING -BOAT 


The  latest  Curtiss  hydro-aeroplaiie, 
shown  flying  above  Lake  Keuka  at 
Hammondsport,  N.  Y.,  deserves  the 
title  of  ''flying-boat"  more  than  any 
type  of  aerial  machine.  Instead  of  be- 
ing supplied  with  the  ordinary  pon- 
toon, this  machine  is  practically  a 
speed  motorboat  provided  with  planes. 
The  boat,  which  has  a  spray  hood  to 
protect  pilot  and  passengers  from  wa- 
ter, and  in  which  the  engine  itself  is 
located,  is  attached  directly  to  the 
lower  plane  instead  of  hanging  some 
distance  beneath  it,  as  in  the  ordinary 
hydro-aeroplane.  There  is  no  front 
elevating  plane,  and  the  rudder  and 
rear  elevating  planes  are  parts  of  the 
stern  of  the  boat. 

The  boat  is  26  ft.  long,  and  has  a 
width  of  3  ft.  with  a  depth  of  hull 
amidship  about  equal  to  the  width.  The 
planes  are  0V2  ft.  deep  and  about  30  ft. 
wide.  The  pilot  and  passengers  sit 
well  down  in  the  hull.  The  boat  itself 
is  so  strongly  built  that  it  can  be 
beached  with  safety  even  through  a 


surf,  and  is  capable  of  being  handled 
as  a  fisherman  handles  his  dory,  or 
anchored  to  a  buoy  like  a  yacht. 


WATERPROOF  WRITING  CASE 
OF  A  PATHFINDER 

The  official  pathfinder  for  the  1,225- 
mile  four-state  tour  of  the  Indiana  Au- 
tomobile Association  used  a  special 
waterproof    writing    contrivance  in 


making  his  notations  and  compiling 
the  route.  This  consists  of  a  steel 
writing  file  with  spring  clip,  covered 
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with  celluloid.  One  end  is  of  sheet 
metal  and  the  other  end,  through 
which  the  hand  and  wrist  is  thrust  to 
write,  has  an  adjustable  waterproof 
curtain. 

With  almost  continuous  rains  dur- 
ing his  trip,  the  route  maker  was  able 
at  all  times  to  keep  the  manuscript  dry 
and  preserve  the  route. 


MOLD  FOR  CONCRETE  PILES 
CAN  BE  UNROLLED 

At  the  Pearl  Harbor  naval  base  in 
Hawaii  the  government  is  putting  in 
place  a  number  of  concrete  piles  which 
are  molded  quickly  and  cheaply  in  a 
rather  unusual  manner  in  an  eight- 
sided  mold  so  hinged  as  to  unroll  after 
each  pile  is  cast.  The  piles  are  said  to 
be  exceptionally  strong. 

The  reinforcement  of  the  pile  con- 
sists of  longitudinal  rods  and  any  de- 
sired number  of  wire  hoops  through 
which  the  longitudinal  rods  are  run. 
The  pile  is  an  eight-sided  affair  and 
there  are,  of  course,  eight  rods  run- 
ning the  full  length,  and  one  in  the 
center  which  is  sometimes  hollow  for 
jetting  purposes.  Besides  the  center 
loop  the  hoops  have  eight  peripheral 
loops,  all  made  by  winding  wire 
around  a  pegged  table  top.  After  the 
rods  are  run  through  the  loops  on  the 
wire  hoops,  the  entire  reinforcement  is 
carried  to  the  mold  and  laid  in  place. 

At  that  time  the  eight  sides  of  the 
mold  are  extended  and  lie  flat  on  the 
skids.'    When    the    reinforcement  is 


ready,  seven  of  these  sides  are  brought 
into  place,  the  ends  inserted,  and  the 
reinforcement  centered  by  hanging  it 
with  wires.  The  relative  position  of 
the  sides  of  the  mold  is  always  the 
same,  as  they  are  bound  together  by 
eight  links  of  an  endless  chain.  The 
eighth  side  of  the  mold  is  left  off  for 
pouring  purposes. 

When  the  pouring  is  completed  the 
top  side  of  the  concrete  is  straight- 
edged.  The  pile  is  allowed  to  set  for 
24  to  48  hours  and  then  the  mold  and 
all  is  rolled  over  until  the  exposed  side 
of  the  pile  is  the  base  and  rests  on  the 
skids.  The  bolts  in  the  link,  now  on 
the  bottom,  are  removed,  and  the  whole 
mold  is  flattened  out  and  taken  away 
to  be  used  for  another  pile. 

After  curing  on  the  skids  for  30  days 
these  piles  will  withstand  the  roughest 
kind  of  treatment,  it  is  said,  and  have 
records  of  being  driven  through  boul- 
ders without  splitting  at  the  end.  The 
molds,  which  are  generally  made  of 
wood,  deteriorate  very  slowly  and  if 
the  inside  surface  is  oiled  before  use, 
they  require  practically  no  repairs  and 
Avill  last  almost  indefinitely. 


CWhile  the  American  ocean  resorts 
may  boast  of  big  business  during  the 
heated  term,  they  still  have  much 
further  to  go  before  they  will  equal  in 
popularity  the  holy  city  of  Allahabad, 
India,  where  in  one  week  more  than 
2,000,000  people  bathed  in  the  waters 
of  the  Ganges  and  Jumna  which  meet 
at  that  place. 


Concrete-Pile  Mold  of  Eight  Sides  So  Hinged  That  It  can  be  Unrolled  after  Use 
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Main  Console  and  Great  Organ  at  Zion  City  Tabernacle 


Echo  Organ  at  Zion  City  Taber- 
nacle Prayer  Room 


ORGAN    PLAYS  IN   THREE    PLACES  AT  ONCE 


An  American  firm  of  organ  builders 
has  recently  completed,  in  Zion  City, 
111.,  a  pipe  organ  which  is  even  larger 
than  the  famous  one  in  the  Salt  Lake 
City  tabernacle,  and  which  possesses 
many  new  features  in  its  construction. 
This  giant  musical  instrument  is  really 
three  distinct  organs  controlled,  if  de- 
sired, from  the  main  console  or  key- 
board. Two  hundred  feet  from  the 
choir  organ,  in  the  gallery  at  the  en- 
trance, is  an  echo  organ  operated  from 
the  main  keyboard  during  procession- 
als. The  second  echo  organ,  in  the 
prayer  room  at  the  other  end  of  the 
tabernacle,  can  be  played  independ- 
ently of  the  great  organ  or  by  the  or- 
ganist   at    the    main    console.  The 


organist  can  also  sit  at  the  prayer- 
room  organ  and  operate  the  main 
organ. 

The  main  console  possesses  many 
unusual  features.  It  is  mounted  to 
revolve  so  that  the  organist  may  face 
in  any  direction.  The  organist's  work 
is  further  simplified  by  the  adjustable 
visible  combination  tablets  on  the 
console.  These  enable  him  to  produce 
an  effect  quickly  without  having  to 
pull  a  dozen  or  more  stops.  Another 
new  feature  is  the  coupling  of  the  en- 
tire pedal  organ  with  the  great  organ. 

A  wonderful  echo  effect  has  been 
produced  by  the  location  of  the  **vox 
humana"  in  the  prayer-room  echo  or- 
gan.   When  this  repeats  the  melody  on 
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the  "vox  humana"  of  the  great  organ 
there  is  a  startling  resemblance  to  a 
singer's  voice,  softened  by  distance. 
Still  another  innovation  is  the  set  of 
chimes  built  into  the  gallery  echo 
organ,  which  are  used  as  responses  to 
the  melodies  of  the  great  organ  200  ft. 
away. 

Some  idea  of  the  size  of  the  giant 
organ  may  be  obtained  from  these  fig- 
ures:  There  are  5,055  speaking  pipes; 
the  largest  is  22  ft.  long  and  the  small- 
est measures  but  five-eighths  of  an 
inch.  The  instrument  contains  1,500 
more  pipes  than  the  famous  organ  at 


Salt  Lake  City.  The  main  console  has 
four  manuals,  70  stops,  53  couplers,  54 
combination  pistons,  nine  combination 
pedals,  five  swell  pedals  and  one  cres- 
cendo. And  in  addition  to  this  the 
prayer-room  echo  organ  has  a  key- 
board of  its  own. 

Electricity  is,  of  course,  the  motive 
power.  More  than  1,300  miles  of  wire 
have  been  used  in  the  cables  and  on 
the  magnets.  It  requires  a  10-hp. 
blower,  forcing  air  through  an  18-in. 
pipe,  to  keep  the  bellows  of  the  organ 
filled.  The  organ  is  40  ft.  wide  across 
the  front,  20  ft.  deep,  and  30  ft.  high. 


MOTOR  CAR  WHICH  CAN 
RUN  UNDER  WATER 

An.  English  automobile  manufac- 
turer who  caters  especially  to  colonial 
trade,  has  taken  into  consideration  the 
danger  of  floods  in  the  operation  of 


A. 

Motor  Car  Running  under  Water,  the  Smoke  from  the 
Exhaust  Proving  the  Engine  to  be  Operating 

motor  cars  and  in  order  to  meet  such 
unusual  conditions,  he  builds  his  cars 
with  watertight  magnetos  and  carbure- 
tors. Before  sending  out  cars  he  tests 
them  under  water,  as  shown  in  the  ac- 
companying illustration.  The  vertical 
pipe  at  the  rear  of  the  car  shows  tlrat 
the  engine  was  running  during  sub- 
mergence, while  the  pipe  projecting 
upward  from  the  radiator,  it  is  as- 
sumed, supplies  air  to  the  carl^uretor. 


WEEKLY  FLYING  IN  EUROPE 
TOTALS  80,000  MILES 

Flight  progress  in  certain  European 
countries  has  gone  so  far  that  it  is  fast 
developing  from  the  sensational  into 
the  commonplace.  In  the  place  of  the 
occasional  exhibition  flights  that  the 
newspaper  men  once  were  quick  to 
cable  columns  about  to  the  ends  of  the 
earth ;  the  most  astounding  cross-coun- 
tr}^  journeys  are  now  become  hum- 
drum, being  disregarded  altogether  by 
the  representatives  of  the  daily  press, 
and  minimized  to  the  briefest  items 
even  in  the  aviation  magazines.  For 
example,  a  perusal  of  a  few  issues  of 
the  foreign  aviation  weeklies  repeals 
column  after  column  of  paragraphic 
comment,  which  five  years  ago  could 
have  been  created  only  by  the  imag- 
ination of  a  Jules  Verne,  or  discov- 
ered in  a  copy  of  a  newspaper  from 
Mars.  ''On  the  24th  ult.,  Lieut.  Pierra 
on  a  Farman  biplane  left  Rheims,  and 
later  arrived  at  Dunquerque,  having 
flown  220  miles,  with  two  landings  en 
route" ;  ''On  Monday,  Compte  d'Hes- 
pel  left  Brussels  and  reached  Ostend 
in  54  minutes,  a  distance  of  77  miles, 
accomplished  at  91  miles  per  hour," 
etc. ;  to  a  total  that  is  now  estimated 
to  exceed  80,000  miles  a  week.  More- 
over, the  fatalities  now  attending  this 
flying  hardly  exceed  one  death  for 
each  100,000  miles  against  one  for  each 
1,000  miles  only  three  years  ago. 
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ELECTRIC   AID    IN    CLIMBING   BRIDGE  APPROACHES 


A  novel  scheme  was  recently  ex- 
hibited at  Cologne,  Germany,  in  a 
competition  of  plans  for  a  new  bridge. 
It  was  felt  desirable  to  construct  a 
high-level  bridge  that  would  allow  un- 
interrupted traffic  both  on  land  and 
river.  One  of  the  plans  entered  was 
for  a  high-level  bridge  having  slopes 
as  steep  as  1  in  12,  which  would  be 
impossible  for  traffic  u^ider  ordinary 
conditions.    The   designer   of  this 


bridge 


however, 
approaches  with 


plans  to  equip  the 
electrically  driven 
chains,  to  which 
automobiles  and 
horse-drawn  vehi- 
cles   may   be  at- 


Suggested  High-Level  Bridge  Provided  with 
Electrically  Operated  Chains  for  Assisting 
Vehicles  Up  and  Down  the  Steep  Approaches. 
A  Unique  Plan  for  Crossing  a  River  without 
Interfering  with  Land  or  Water  Traffic 
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tached  for  haulage  up  the  approaches 
and  *'easage"  down  the  approaches. 
Little  cars  drawn  by  these  chains  are 
also  provided  for  pedestrians. 


NOISELESS  GUN  FOR 
KILLING  HORSES 

A  curious  horse-killing  gun  used  in 
England  to  kill  horses  which  have 
been  injured,  is  now  being  adopted  by 
American    anti-cruelty    societies  be- 


A  Horse-Killing  Gun,  Discharged  by  Striking  a  Slight 
'Blow  with  a  Mallet,  Which  Kills  Instantly  and 
Noiselessly 

cause  of  its  noiselessness  and  surety 
of  action.  By  a  slight  blow  given  in 
the  manner  shown  in  the  illustration  a 
bullet  is  noiselessly  driven  into  the 
brain  of  the  animal,  killing  it  instantly, 
without  a  sound  to  attract  attention 
in  a  city  street. 


GRADING  HEADLIGHTS  BY 
PHOTOGRAPHY 

The  camera  as  an  aid  in  choosing  fit- 
tings for  motor  cars  has  been  called 
into  successful  use  at  an  auto  plant  at 
Buffalo.  It  was  necessary  to  make  a 
choice  between  several  kinds  of  head- 
lamps, and  road  tests  at  night  were 
not  considered  infallible  in  result,  be- 
cause of  the  possibility  of  differing 
weather  conditions.  So  the  camera 
was  called  upon. 

On  the  night  of  the  camera  test  a 
large  screen  was  placed  against  a  blank 
wall  and  the  car  from  which  the  test 
was  made  was  stationed  some  little  dis- 


tance away,  facing  the  screen.  The 
camera  was  placed  in  a  fixed  position. 
As  each  set  of  headlights  was  fixed  to 
the  supports  on  the  car  and  the  lights 
switched  on,  two  photographs  were 
made :  One  of  the  screen  alone,  to 
show  the  projection  of  the  lamps' 
rays,  and  the  other  of  the  ground  be- 
tween the  lamp  and  the  screen,  to  il- 
lustrate the  diflfusion.  All  the  expo- 
sures were  made  under  exactly  the 
same  conditions,  the  plates  were  all 
well  developed  together  and  the  prints 
made  together.  In  this  manner  the 
photographic  prints  gave  an  accurate 
idea  of  the  comparative  lighting  power 
of  the  various  lamps  tried  out. 


SHADOW  ILLUSION  OF  A 
WIRELESS  APPARATUS 

Although  moving  at  the  rate  of  1,800 
revolutions  a  minute,  the  studs  on  the 
outer  edge  of  a  disk  in  a  wireless-tele- 
graph apparatus  cast  steady  shadows 
that  seem  to  be  standing  still,  and  that 
show  clear  and  distinct  in  a  time-ex- 
posure photograph,  as  was  the  original 
of  the  accompanying  illustration, 
taken  in  the  wireless  station  on  the 
roof  of  a  Philadelphia  store.  The  ap- 
parent conflict  with  natural  laws  is,  of 
course,  due  to  the  fact  that  the  spark 
which  casts  the  shadows  is  not  contin- 
uous, but  only  flashes  as  each  one  of 
these  studs  passes  a  certain  fixed  point. 
Thus  the  shadows  of  the  studs  appear 


Illusion  of  Steady  Shadows  Cast  by  Studs  on  a  Disk 
Revolving  at  the  Rate  of  1,800  Times  a  Minute,  the 
Photograph  Being  a  Time  Exposure 
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always  in  the  same  place,  and  cannot 
appear  elsewhere.  As  a  matter  of  fact, 
each  of  the  shadows  shown  in  this 
time-exposure  picture  and  each  of  the 
studs  shown,  are  not  really  separate 
studs  with  their  shadows,  but  each  is  a 
composite  photograph  of  all  the  studs 
and  their  shadows  which  in  turn  ap- 
peared at  that  point  during  the  exceed- 
ingly small  fraction  of  a  second  that 
the  spark  flashed. 


THE  ANTIQUITY  OF  MAN 
IN  PERU 

The  Yale  Peruvian  expedition,  or- 
ganized under  the  auspices  of  Yale  Uni- 
versity and  the  National  Geographic 
Society,  sailed  recently  for  Peru  to 
continue  the  work  of  the  expedition  of 


1911,  in  which  Professor  Hiram  Bing- 
ham, head  of  both  expeditions,  discov- 
ered the  remains  of  men  believed  by 
him  and  other  authorities  to  be  be- 
tween 22,000  and  50,000  years  old. 

The  expedition  expects  to  make  a 
careful  survey  of  the  Cuzco  basin  and 
its  vicinity,  with  special  reference  to 
the  age  of  the  gravel  deposits  where 
human  and  other  remains  were  found. 
This  basin  is  in  the  Vilcabamba  Val- 
ley in  which  eight  Inca  and  pre-Inca 
cities  and  temples  once  stood,  and 
which  still  remain  in  part.  The  dis- 
covery of  the  bones  of  human  beings 
who  lived  more  than  20,000  years  ago, 
say  20,000,  as  an  exceptionally  conser- 
vative estimate,  is  the  first  authentic 
physical  record  of  prehistoric  man's 
existence  in  the  western  world. 


THE   BLIND   MAY    NOW   "HEAR"  LIGHT 


Hearing  the  ''sound"  of  moonlight 
appears  a  fantastic  notion  without 
commonsense  foundation,  but  that 
such  a  thing  is  possible  is  the  claim 
made  by  Fournier  D'Albe,  of  the  Bir- 
mingham (England)  University,  the 
inventor  of  the  ''optophone."  At  a  re- 
cent test  of  the  instrument,  given  in 
London,  the  value  of  the  device  for 
blind  people  was  demonstrated. 

The  optophone  is  a  small  camera-like 
box,  open  at  one  end,  which,  if  pointed 
at  the  light,  causes  the  instrument  to 


produce  sound  which  is  transmitted  by 
sensitive  receivers  of  the  type  used  in 
telephones.  The  accom- 
panying illustration  shows 
a  blind  man  turning 
around,  with  the  instru- 
ment in  his  hand,  in  order 
to  ascertain  the  location 
of  a  window.  The  differ- 
ent tones, 
and  degrees 
of  sound,  en- 
al)le   the   user  of 


An   Apparatus  through  Which  the  Blind  are 
Enabled  to  Locate  Light  by  Means  of  Sound. 
It  Aids  Them,  for  Instance,  to  Locate  Windows  and  Open  Doors 
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the  instrument  to  determine  the  char- 
acter of  the  body  passing  between 
him  and  the  light.  By  aid  of  the 
receivers  the  man  shown  in  the  pic- 
ture was  able  to  count  six  people  who 
passed  in  front  of  him  by  the  inter- 
vals of  light  between  them.  ''On  a 
moonlight  night,"  asserts  the  inventor, 
"you  can  hear  the  moon  and  when  the 
sun  is  shining  you  would  recognize  it 
by   the   tremendous   noise    it  would 


make."  Besides  this  use  of  the  opto- 
phone, Mr.  D'Albe  expresses  confidence 
that  the  invention  will  prove  useful  in 
discovering  the  light  of  stars  that  are 
not  visible,  as  well  as  in  many  other 
directions.  The  invention  is  based 
on  the  well-known  property  of  selen- 
ium of  changing  its  electrical  resist- 
ance under  the  influence  of  light.  For 
three  years  Mr.  D'Albe  has  been  at 
work  in  perfecting  his  invention. 


NOVEL  GAS   ENGINE   FOR   COMPRESSING  AIR 


An  engine  operated  by  oil  fuel  which 
has  a  free  piston  in  a  cylinder,  and  does 
not  turn  a  flywheel,  but  simply  pushes 
out  air  ahead  of  the  piston  as  it  shoots 
back  and  forth  so  that  it  fills  a  tank 
with  compressed  air  is  the  novel  idea 
of  an  Italian  inventor.  He  claims  that 
this  method  results  in  the  development 
of  a  very  large  amount  of  power  for 
the  amount  of  fuel  consumed. 

The  heavy  piston,  free  in  the  cylin- 
der, is  propelled  from  one  end  to  the 
oth^r  by  the  explosion  of  gas  behind 
it.  This  pushes  the  air  ahead  of  it  out 
through  a  port,  and  then  through  a 
non-return  valve  to  the  compressed- 
air  reservoir.  After  the  piston  passes 
the  outlet  ports,  and  is  nearing  the  end 
of  its  trip  through  the  cylinder,  a 
charge  of  gas  is  automatically  forced 
into  the  space  ahead  of  the  cylinder, 
while  air  is  admitted  automatically  in 
the  other  end  of  the  cylinder.  The 


continued  trip  of  the  piston  then  com- 
presses the  gas  in  the  little  space  ahead 
of  it  to  a  point  where  the  temperature 
rises  enough  to  explode  it,  and  thus 
sends  the  piston  back  to  the  other  end 
of  the  cylinder,  where  the  same  opera- 
tion is  completed,  the  air  and  products 
of  the  previous  combustion  ahead  of  it 
being  meanwhile  forced  out  into  the 
reservoir  tank.  Special  provision  is 
made  for  starting  the  engine. 


CThe  Illinois  Central  Railroad  pub- 
lishes a  magazine  in  each  issue  of 
which  is  run  a  series  of  full-page  half- 
tone reproductions  of  photographs 
showing  some  of  the  common  ways  in 
which  accidents  are  caused.  With  each 
picture*  are  given  the  names  of  em- 
ployes recently  killed  by  such  careless- 
ness as  those  portrayed,  to  make  the 
warning  more  effective. 


Engine  Operated  by  Gas  in  Which 
Piston     Runs     Free     and  Which 
Develops  Power  by  Filling  a 
Tank  with   Compressed  Air 


What  Present-Day  Aeroplane  Development 
Promises  for  the  Machine  of  the  Future 


By  VICTOR  LOUGHEED 


Suggested  Aeroplane  of 
the    Future,  with  Corr 
pletely  Inclosed  Passenger 
Accomodations  and  Alight- 
ing Gear  Blended  into  Body 


'^T'EARS  ago,  when  the  automobile 
^  was  haltingly  evolving  from  the 
queer  contraptions  and  crude  construc- 
tions of  the  earlier  experimenters,  few 
indeed  were  the  engineers  of  the  time 
with  the  vision  to  see  into  the  future 
and  discern  any  part  of  the  wonderful 
development  in  transportation  which 
has  come  into  being  from  such  un- 
promising beginnings.  Yet,  if  we  re- 
verse the  analysis  we  simplify  the  con- 
ditions, and  few  are  the  automobile  ex- 
perts of  today  who  cannot  glibly  trace 
back  the  essential  elements  of  the  up- 
to-date  motor  car — the  multicylinder 
engine  vertical  in  front,  the  cellular 
radiator,  the  channel  frame,  the  ball 
l)earings,  etc. — to  their  veriest  begin- 
nings in  the  shops  of  a  comparatively 
few  European  pioneers,  who,  untram- 
meled  by  precedent,  substituted  for  the 
long  current  notion  of  a  ''horseless 
carriage" — as  negative  in  its  merits  as 
in  its  title — the  idea  and  the  fact  of  the 


The  Thickness  of  Wing 
and  Other  Elements  Make 
for^  Safety,  While    the  Use 
of    "Reaction     Forms  and 
Sections"  Keeps  Down  Resistance 


''road  locomotive,"  the  king  of  the  mod- 
ern highway. 

It  is,  therefore,  but  reasonable  to 
believe  that  some  practical  idea  of 
the  aeroplane  that  the  near  future 
will  produce  can  easily  be  gained  by 
noting  the  advances  that  have  already 
been  made,  for,  it  is  obvious  that 
in  the  development  of  human  flight 
there  are  manifest  the  workings  of  sim- 
ilar phenomena.  No  more  than  the 
automobile  has  the  aeroplane  sprung, 
full-fledged,  from  the  brow  of  some 
Jovian  creator.  The  fact  that  the  mob 
unfailingly  demands  heroes,  to  whom 
to  accord  credit  for  great  achieve- 
ments, need  not  blind  more  critical 
eyes  to  the  profound  differences  be- 
tween evolution  and  invention.  And, 
as  the  months  roll  by,  and  the  test  of 
time  proves  always  as  sure  as  it  al- 
ways is  ruthless,  so  is  the  way  of  prog- 
ress strewn  with  the  wrecks  of  things 
that  have  but  incompletely  served  their 
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purposes,  things  that  have  not  justified 
the  high  hopes  of  their  creators,  and 
things  that  have  merely  helped,  rather 
than  defined,  the  growth  of  an  en- 
gineering industry. 
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Early  French  Monoplane  —  a  Characteristic  Machine  of  the  Type  in  Which 
the  Whole  Structure  is  Open  Trussing,  with  No  Effort  to  Reduce 
Resistances  by  the  Application  of"  Reaction  Forms  " 

Times  without  number,  the  most 
consistent,  well-financed,  and  long-per- 
sisted-in  efforts  to  revolutionize  the 
automobile  have  been  remorselessly 
ground  into  impotent  failure  by  the  ir- 
resistible advance  of  the  types  of  con- 
struction which  now  prevail  because 
they  are  the  products  of  mechanical 
evolution  rather  than  of  individual  in- 
vention. 

So  must  it  be  with  the  flying  ma- 
chine, and  so,  just  as  surely  as  there 
has  been  an  almost  biological  evolu- 
tion of  the  steamship  and  the  railway, 
must  there  ultimately  disappear  the 
freak  forms  of  (and  the  more  freakish 
substitutes  for)  the  one  soundly  con- 
ceived, really  progressing  vehicle  of  the 
skies — the  aeroplane. 

Dismissing  then 
from  present  consid- 
eration such  follies 
as  the  gasbag,  and 
the  t  h  i  n-surfaced, 
wire-  encumbered, 
bodyless  types  of 
aeroplanes,  as  of  no 
continuing  interest 
unless  as  bottom- 
less sinks  into  which 
to  plunge  labor  and 
capital,  and  murder- 
ous devices  with 
which  to  slaughter 
the  foolish  and  reck- 
less, there  remain  the 


questions  respecting  the  course  aero- 
plane development  is  most  likely  to  take. 

For  a  beginning,  if  the  foremost 
flight  engineers  of  the  time  were  to 
attempt  to  visualize  for  the  layman  a 
reasonable  conception 
of  the  aeroplane  of  the 
/]^|  I    future,  there  probably 

TPP*-  J  basis,  and  one 

basis  only,  upon  which 
substantial  agreement 
might  be  sought.  The 
aeroplane  of  the  future 
must  be  birdlike. 

Every  added  fact  of 
flight  accomplishment, 
and   every   new  dis- 
covery in  the  reluctant 
science  of  aerodynam- 
ics is  most  conclusively  to  this  eflfect. 
There  is  not  even  the  room  for  alter- 
natives. 

This  is  because  in  the  aerial  vehicle 
there  is  a  condition  not  encountered 
elsewhere  in  the  whole  field  of  trans- 
portation. This  condition  is  the  com- 
plete immersion  of  the  vehicle  in  a 
homogeneous  fluid,  every  movement 
and  reaction  of  which  is  subject  to  most 
definite  laws,  with  safe  and  eflicient 
operation  absolutely  conditioned  upon 
proper  interactions  between  all  of  the 
surfaces  of  the  vehicle  and  the  sur- 
rounding masses  of  air. 


What  can  be  more  evident  then 
the  necessity  for  invariable  and 
sistent  adherence 
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A  Suggestion  of  the  Future  Type.  The  Train 
Monoplane,  which  Proved  an  Excellent  Flier, 
but  Which  Unquestionably  would  Present 
Lower  Forward  Resistances  were  the  Space 
between  Body  and  Wings  Closed  Up,  and 
the  Whole  Central  Structure  Blended  into  a 
Single   Smooth -Contoured  "Reaction  Body" 


than 
con- 
to  the  comparatively 
few  fundamental 
principles  of  form 
that  will  normally 
interrelate  with  the 
similarly  few  and 
fundamental  laws  of 
the  dynamic  move- 
m  e  n  t  s  of  elastic 
fluids?  Is  it  reason- 
ably conceivable  or 
any  way  in  evidence, 
for  example,  that  the 
bird,  devised  by  the 
same  intelligence 
that  devised  the 
physical  laws  it  op- 
erates under,  is  ca- 
pable   of  anything 
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more  than  detail  modification  without 
wholly  upsetting  the  harmony  be- 
tween its  contours  and  the  air  streams, 
upon  which  its  ideally  safe  and  effi- 
cient flight  depends? 

The  justice  of  these  contentions  ad- 
mitted, further  speculation  is  closely 
limited. 

The  aeroplane  of  the  future,  to  be 
designed  soundly,  and  built  well,  must 
be  substantially  a  gigantic  bird,  dif- 
fering from  its  natural  prototype 
chiefly  in  such  details  as  will  be  rea- 
sonably involved  by  the  larger  sizes, 
and  substitution  of  a  limited  and  sim- 
plified control  for  the  complex  coordi- 
nations between  brain 
and  structure  in  the 
natural  device. 

As  in  all  mechan- 
isms, o  f  whatever 
types,  there  will  be 
provided  the  results 
the  case  demands  and 
tolerated  the  com- 
promises the  case  per- 
mits. The  first  will 
usually  be  the  prob- 
lems and  the  second 
their  solutions.  And 
the  correct  combina- 
tions will  prove  in- 
variably to  be  only 
those  that  are  rea- 
soned and  tested  out 
upon  the  broadest 
possible  basis  of  scien- 
tific deduction  and 
empirical  check. 

Already  there  exist 
definitely  point  to  at 
immediate  goals. 

The  speediest  aeroplanes  of  today  are 
not  so  generally  the  highest-powered 
as  they  are  the  most  efiicient. 

The  most  efficient  aeroplanes  of  to- 
day are  blunt-bodied  and  thick-winged  ; 
these  also  are  the  strongest. 

The  safest  aeroplanes  of  today  are 
those  in  which  controls  are  directional 
rather  than  stabilizing — leaving  the  lat  - 
ter function  to  be  cared  for  largely  by 
the  form  and  interrelationships  of  the 
various  surfaces,  rather  than  depend- 
ent upon  a  constant  juggling  perform- 
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The  Maze  of  Struts,  Wires,  Tanks,  etc.,  under 
the  Body  of  This  Deperdussin  Monoplane 
Occasions  More  Head  Resistance  Than 
would  be  Set  Up  by  a  "  Reaction  Body  "  of 
Sufficient  Size  and  Bulk  to  Inclose  Them 
Completely 


tendencies  that 
least  the  more 


ance  by  the  driver,  or,  worse,  by  some 
complex  "automatic-balancing"  con- 
traption. 

The  launching  and  alighting  of  the 
most  advanced  aeroplanes  of  today  can 
be  from,  or  upon,  either  land  or  water, 
at  the  will  of  the  pilot. 

Such  details  as  the  number  of  pro- 
pellers, their  size,  and  their  placing, 
have  perhaps  evolved  to  a  less  signifi- 
cant status  than  the  more  fundamental 
details  just  enumerated.  Yet,  even 
here  certain  main  considerations  are 
not  to  be  escaped.  As  an  example,  the 
constant  increase  in  body  sizes,  coin- 
cident with  growing  simplification  of 
running  gears,  would 
seem  to  suggest  that 
in  the  ultimate  ma- 
chine there  will  be  a 
blending  together  of 
these  two  elements 
— involving  the  super- 
seding of  a  present 
anomalous  duality  of 
structure  by  winged 
bodies,  automobile- 
like or  houseboat-like 
in  general  type,  with 
their  lower  portions 
directly  exerting  the 
"running-gear"  func- 
tion, and  the  wings 
simply  mounted 
rather  high  upon 
them.  A  placing  of  the 
center  of  gravity  less 
low  than  the  center  of 
volume  will  avoid 
the  abjectionable  pendulum  effect  of 
weight  carried  low,  while  the  very 
small  resistance  of  scientifically  de- 
signed "reaction  forms"  will  reduce  to 
a  negligible  minimum  the  slightly  un- 
symmetrical  placing  of  the  resistance. 

This  evolution  of  the  body  and 
alighting  gear  will  in  turn  make  in- 
creasingly difficult,  however,  the  pro- 
vision of  room  for  large  propeller 
swing  that  is  so  readily  obtainable  with 
many  of  the  stilt-like  structures  at 
present  in  vogue. 

Most  obvious  of  the  means  of  mini- 
mizing this  difficulty  will  be  the  pro- 
vision of  twin  propellers — a  system  that 
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has  other  important  advantages  (in- 
cluding the  elimination  of  unbalanced 
reaction  and  gyroscopic  effects)  to  off- 
set its  mildly  objectionable  complica- 
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Recent  Nieuport  Monoplane,  in  which  the  Shortness  of  the  Landing  Gear  and 
the  Low  Placing  of  the  Large  Body  Suggest  That  It   would  be  Only  a 
Slight  Further  Step  to  the  Complete  Amalgamation  of  These  Elements 


tion  and  added  weight.  Perhaps  less 
obvious  among  the  helps  over  the  sug- 
gested obstacle  will  be  the  smaller 
thrust  demanded  by  the  more  efficient 
machines  of  the  future.  Also,  the  in- 
creased huskiness  of  propeller  blades 
of  heavy  reaction  sections  will  lessen 
the  need  for  liberal  propeller  clearance, 
now  needed  to  preserve  thin  blades 
from  damage  through  contact  with 
grass,  water,  etc. 

Because  of  the  comparative  safety 
of  this  as  opposed  to  the  alternative 
construction,  the  motors  of  the  future 
machines  will  almost  certainly  be 
placed  in  front.  This,  in  turn,  with  a 
single  propeller,  will  almost  demand 
its  front  placing,  and  with  plural  pro- 
pellers is  at  least  likely  to  influence  the 
same  placing,  as  that  most  simply  and 
conveniently  provided. 

Structural  integrity — immunity  from 
breakage — must  be  secured  in  the  fu- 
ture aeroplane  as  positively  as  it  is 
secured  in  high-grade  automobiles.  Of 
the  means  to  this  fundamental  condi- 
tion of  safety,  there  must  be  employed 
not  only  as  good  materials  and  better 
assemblage  than  is  now  common ;  there 
also  must  be  employed  members  and 
surfaces  of  sufficient  thickness  to  af- 
ford space  for  rigid  trussing.  And  this, 
of  course,  will  require  the  reduction  of 
head  resistances,  not  by  the  difficult, 
dangerous,  and  wholly  unnecessary 
expedient  of  keeping  down  the  pro- 


jected area,  but  by  the  more  scientific 
and  bird-type  construction,  wherein 
the  principle  of  the  ''reaction  impulse" 
is  made  to  nullify  in  large  measure  the 
^^^^^^^^^  head  resistance.  Even 
to  the  tension  mem- 
bers of  the  struc- 
ture must  this  prin- 
ciple be  consistently 
extended,  wherefore 
the  aeroplane  of  the 
future  may  be  reason- 
ably expected  to  pre- 
sent only  a  few  heavy 
and  "streamlined" 
cables,  in  place  of  the 
multitude  of  fine  wires 
so  generally  employed 
nowadays. 
Another  probable  factor  of  future 
safety,  wholly  independent  of  safety  ob- 
tainable by  sound  design  and  substan- 
tial construction,  will  doubtless  appear 
in  a  more  general  recognition  of  the 
limitations  of  aerial  navigation,  lead- 
ing to  the  same  sort  of  cautious 
supervision  and  restriction  of  use  that 
applies  in  navigation  of  the  sea,  where 
no  mariner  with  his  sanity  about  him 
would  attempt  fancy  evolutions  along 
a  rocky  coast  in  a  storm,  or  put  out  of 
port  in  a  typical  Gulf  hurricane  or 
South  Pacific  typhoon.  Indeed,  in- 
stead of  the  reckless  flying  that  has  be- 
coiVie  so  common  with  half-developed 
machines — flying  from  the  roofs  of 
buildings,  under  the  bridge  at  Niagara 
Falls,  etc., — there  may  be  expected  a 
safe  and  sane  flying  from  large,  pre- 
pared land  or  smooth  water  areas  from 
selected  start  to  specified  destination. 

The  materials  of  which  the  aeroplane 
of  the  future  will  be  built  are  likely  to 
remain  much  the  same  as  at  present. 

Fabric  would  seem  in  every  way 
superior,  in  strength,  durability,  and 
ease  of  application,  to  wood  and  sheet 
metal,  sometimes  proposed  as  substi- 


tutes for  it  for  w 
use  of  fabric  for 
involves 
rather 


surfacing.  The 


is 


the  sails  of  boats, 
analogous-  require- 
suggestive  on  this 


which 
ments, 
score. 

Wood  also  possesses  superlative 
merits,  and  although  steel  may  sup- 
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plant  it  for  wing  bars  and  some  ele- 
ments of  the  framing,  wood  is  likely 
to  persist  for  a  long  time  in  rib  con- 
struction, body  work,  etc. 

Of  course,  the  aeroplane  of  the  fu- 
ture will  afford  complete  inclosure  of 
the  passengers,  because  of  the  reduced 
resistance  to  be  secured  in  this  way, 
as  well  as  for  reasons  of  comfort  and 
safety. 

In  the  matter  of  finish,  there  is  no 
question  that  better  weatherproofing 
than  is  now  made  will  be  necessary,  as 
the  only  possible  means  of  preventing 
rapid  deterioration.  If,  in  addition  to 
this,  the  paints  and  varnishes  employed 
can  be  made  at  least  fairly  fireproof  as 
well,  the  increase  in  safety  is  one  to  be 
sought  for. 

The  question  of  the  power  for  fu- 
ture flying  is  likely  to  require  less  spe- 
cial solving  than  at  present.  The  high 
efiiciency  of  the  machines  of  the  future 
will  make  high  reliability  more  im- 
portant in  motors  than  light  weight 
and  extreme  power,  so  probably  the 
aeroplane  motor  will  always  remain 
substantially  a  close  counterpart  of  the 
internal-combustion  motors  in  motor- 
boats  and  automobiles. 


The  controls  of  the  future  machine, 
as  has  already  been  suggested,  are 
likely  to  become  purely  directional 
rather  than  stabilizing,  making  them 
measurably  surer  in  operation  and 
somewhat  simpler  to  manipulate. 

The  question  of  whether  "wing 
warping"  is  to  endure  will  be  regarded 
by  many  as  very  debatable,  and  there 
is  much  reason  for  supposing  that  its 
place  may  be  taken  by  controlling  sys- 
tems that  overcome  its  objectionable 
feature  of  increasing  the  resistance  on 
the  side  of  the  machine  that  requires 
to  increase  in  speed. 

The  question  of  speed  can  be  very 
well  left  to  rest  on  present  accomplish- 
ments. Already  one  French  mono- 
plane has  repeatedly  proved  capable  of 
a  speed  of  105  miles  an  hour  in  going 
round  and  round  a  closed  course,  with 
the  reasonable  probability  that  it  can 
do  115  or  120  miles  in  straight-away 
flying.  The  aeroplane  of  the  future 
doubtless  will  be  faster,  but  if  it  even 
remains  only  as  fast — probably  with 
less  power  than  is  now  required — its 
utility,  insofar  as  this  relates  to  speed, 
will  be  superior  to  that  of  all  other  ve- 
hicles. 


DETROIT'S    ILLUMINATED   WATER  COURT 


One  of  the  finest  features  of  this 
year's  "Cadillaqua"  at  Detroit,  the 
birthday  party  held  by  that  city  to  cele- 
brate its  founding  by  Cadillac  in  1701, 
was  the  court  of  honor  erected  in 
the   river    between    Belle    Isle  and 


the  Detroit  shore,  a  view  of  which 
is  shown  in  the  accompanying  illus- 
tration. 

Constructed  on  piles,  it  was  1,500  ft. 
long  and  300  ft.  wide,  with  three  im- 
mense fountains  as  the  central  fea- 


The  Cadillaqua  Water  Court  by  Day,  Showing  Cadillac  Memorial  Fountain 
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tures.  Two  huge  galleys  were  pro- 
vided to  accommodate  bands  and 
musicians,  and  pennants,  streamers, 
and  Indian  shields  decorated  the  posts 
of  the  court.  In  the  daytime  the 
court  presented  a  gay  and  inspiring 


scene,  but  at  night,  with  its  fint 
illumination,  the  scene  was  magnifi- 
cent. The  fountains,  with  water  fall- 
ing in  sheets  from  one  bowl  to  an- 
other, were  illuminated  with  red, 
white  and  green  lights. 


GOBELIN  TAPESTRIES  WOVEN 
FROM  THE  REVERSE  SIDE 

The  famous  Gobelin  tapestries, 
which  are  still  turned  out  by  the  his- 
toric Gobelin  factory,  are  woven  from 


Weaving   a  Gobelin 
Tapestry  from  the 
Reverse  Side 


the  reverse  side.  The  weaver  works 
facing  the  back  side  of  the  tapestry, 
and,  every  once  in  a  while,  parts  the 
threads  and  looks  through  at  the  mir- 
ror in  which  the  design  is  reflected. 
Some  of  the  tapestries  take  years  to 
make,  and  sell  for  as  much  as  $30,000. 
The  factory  was  originally  founded  by 
the  Gobelin  family,  but  is  now  owned 
by  the  French  government. 


NEW  RECORD  FOR  WIRELESS 
FROM  AEROPLANE 

Most  persistent  and  successful  at- 
tempts are  being  made  by  French 
army  officers  to  render  thoroughly 
practical  the  application 
of  wireless  telegraphy 
to  aeroplanes.  The  lat- 
est achievement  in  this 
field,  by  Lieut.  Man- 
ger-Devarennes,  c  o  n- 
sisted  in  the  sending  of 
messages  to  St.  Cyr, 
France,  while  in  flight 
over  the  surrounding 
country.  Communica- 
tion was  easily  main- 
tained from  as  far  away 
as  Meaux,  a  distance  of 
15  miles,  and  hopes 
based  upon  new  exper- 
iments and  calculations 
are  entertained  of  soon 
increasing  the  distance 
to  from  90  to  130  miles, 
by  suitable  changes  in 
the  apparatus.  A  point 
of  interest  to  the  wire- 
less enthusiast  will  be 
the  fact  that  it  has 
been  definitely  deter- 
mined that  a  mere  sub- 
stitute in  the  way  of  an 
equivalent  of  the  usual 
antenna  is  insufficient 
to  secure  useful  re- 
sults, and  that  there  must  be  an  equiva- 
lent of  the  ground  as  well. 

By  employing  the  wires  of  the  ma- 
chine as  the  antenna,  and  trailing  a 
length  of  wire  for  the  other  end  of  the 
circuit,  a  sufficient  capacity  is  secured 
in  the  two  elements  to  insure  the  ef- 
fective oscillations  of  high-tension 
current  upon  which  success  in  wire- 
less transmission  is  now  known  to  de- 
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pend.  In  gauging  the  comparative 
quality  of  different  feats  of  wireless 
telegraphy  from  aeroplanes,  it  is  espe- 
cially important  to  distinguish  be- 
tween mere  feats  of  receiving,  and  the 
cases  in  which  actual  communication 


both  ways  is  maintained.  It  is  com- 
paratively simple  to  provide  an  appa- 
ratus that  will  receive  messages,  but 
when  it  comes  to  sending  for  any  dis- 
tance the  problem  becomes  much  more 
difficult. 


SUNDIAL    WHICH    MAY   BE    READILY    SET  UP 


ithout 


Comp 


without 
tions 


A  sundial  which  can  be  readily  set 
up  without  the  aid  of  a  compass  and 
level,  and  used  without  the  otherwise 
necessary  involved  calculations,  has 
been  constructed  in  England.  The  es- 
sential part  of  the  instrument  is  the 
flexible,  reversible  dial, 
which,  in  fact,  is  the 
part  which  obviates  all 
calculations  and  allow- 
ances when  the  time  is 
read.  For  an  instru- 
ment of  its  class  it  is  of 
such  unusual  accuracy 
that  it  has  been  termed 
a  solar  chronometer. 
Briefly  described,  the 
instrument,  which  is 
made  of  metal,  consists 
of  a  rectangular  frame 
attached  to  a  curved 
plate  which  carries  a 
flexible  dial.  The  dial 
is  reversible,  and  is 
marked  on  its  two 
faces  with  specially 
curved  "hour  lines"  and  straight  "date 
lines,"  each  face  containing  dates  for 
six  months.  A  polar  axis  is  fixed  to 
the  frame  and  formed  so  as  to  project 
the  shadow  indicating  the  time,  its 
special  shape  conducing  to  great  accu- 
racy. Latitude  is  indicated  on  a  grad- 
uated arc  by  a  freely  suspended  pointer. 
The  instrument  is  attached  to  its  base 
by  a  ball  and  socket  with  clamp,  by 
means  of  which  it  can  be  adjusted  and 
set  in  any  position  and  at  any  inclina- 
tion. The  possibility  of  placing  the 
solar  chronometer  in  the  meridian  by 
its  own  indications  has  been  taken  ad- 
vantage of  for  utilizing  the  instrument 
as  an  astronomical  compass.  For  this 
purpose  a  simple  attachment  is  pro- 


vided, by  the  aid  of  which  a  line  can 
be  run  true  north  and  south  independ- 
ent of  local  or  magnetic  influences. 
This  attachment  consists  of  the  usual 
graduated  circles  with  a  double  sight 
fitted  at  each  end  for  sighting  back- 


ward or  forward.  It  can  be  placed  hor- 
izontally at  right  angles  to  the  rectan- 
gular frame,  which  lies  east  and  west 
when  the  instrument  is  in  position.  It 
follows  that  a  line  through  the  sight- 
ing vanes  runs  north  and  south. 

To  adjust  the  instrument  for  lati- 
tude before  taking  an  observation,  it 
is  placed  on  any  surface  in  the  sun- 
shine ;  the  pendulum  suspended  above 
the  latitude  arc  is  allowed  to  swing 
free  while  the  dial  holder  is  tilted  un- 
til the  pendulum  points  to  the  latitude 
of  the  place  on  the  arc,  the  latitude 
having  been  obtained  from  an  atlas.  In 
order,  next,  to  place  the  instrument  in 
the  meridian,  the  shadow  of  the  meet- 
ing points  is  brought  on  to  the  date 
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line  of  the  day  by  turning  the  whole 
instrument  with  its  base  round  bodily. 
Careful  adjusting  is  required  here. 

The  position  of  the  shadow  of  the 
meeting  points  on  the  dial  will  then  in- 
dicate the  correct  time  without  any 
calculation  or  allowance.  The  time  in- 
dicated will  be  either  standard  time  or 
local  mean  time,  according  to  the  set- 
ting of  the  flexible  dial  in  the  metal 
curve.  The  hours  are  indicated  by 
thick,  continuous  curved  lines  marked 
with  Roman  numerals  and  each  hour 
is  subdivided  to  ten  minutes  by  fine 
and  dotted  curved  lines.  The  ten 
minutes  can  be  subdivided  mentally, 
the  shape  of  the  shadow  rendering  it 
easy  to  estimate  time  to  within  one  or 


two  minutes.  The  most  favorable  time 
for  an  observation  is  before  9  a.  m. 
or  after  3  p.  m.  As  to  accuracy  ob- 
tained in  latitudes  between  30  dee. 
north  and  30  deg.  south  of  the  equator, 
observations  made  between  7  a.  m.  and 
8  a.  m.,  and  between  4  p.  m.  and  5 
p.  m.  will  give  results  to  within  about 
one  minute  of  true  timej  while  in  more 
northerly  or  more  southerly  latitudes, 
observations  made  at  the  same  hours 
will  give  the  correct  time  within  about 
two  minutes. 

The  instrument  can  be  set  to  indi- 
cate either  local  mean  time,  or  the 
standard  time  of  any  country.  For  ex- 
ample, a  dial  in  use  in  Dublin  could 
be  set  to  indicate  Greenwich  time. 


A  NOVEL  GERMAN  HANGAR 


The  working 
model  of  a  novel 
d  i  r  ig  i  b  1  e  hangar 
which  created  much 
interest  at  Berlin's 
annual  aviation  ex- 
hibition is  shown  in 
the  accompanying  il- 
lustration. It  parts 
down  the  center  of 
the  roof  and  opens 
completely  out,  leav- 
ing the  dirigible  in 
the  open  air.  The 
opening  and  closing 
is  accomplished  by  a  mechanism  some- 


what similar  to  that 
used  on  bridges  of 
the  lift  type,  coun- 
terbalances 
provided. 


being 


Upper  View  — Model  Hangar  Which  Opens  at 
Top  to  Release  Airship 

Lower  View — Appearance   of   Hangar  Closed 
with  Dirigible  Lodged  Within 


of 


Gin  Utah  the  sea 
gull  is  a  sacred  bird, 
severe  penalties  be- 
ing reserved  for  per- 
sons who  kill  them. 
In  the  early  days  of 
the  Mormon  state 
sea  gulls  rescued  the 
crops  by  killing  and 
grasshoppers. 


POPULAR  MECHANICS 


531 


CONQUERING  MALARIA 
IN  ITALY 

Marked  success  has  attended  the  ef- 
forts of  railway  and  health  officials  in 
Italy  who  for  several 
years  have  been  waging 
a  fight  against  the  ma- 
larial mosquito  along 
the  lines  of  Italian  rail- 
ways. Thirty  years 
ago  conditions  were  so 
bad  in  a  certain  section 
of  the  country  that  one 
railway  had  to  main- 
tain a  triple  staff  in  or- 
der that  regularity  of 
service  might  be  as- 
sured. After  the  fa- 
mous discovery  that 
the  mosquito  was  re- 
sponsible for  the  preva- 
lence of  the  disease  an 
earnest  defensive  cam- 
paign was  instituted. 
The  work  was  hindered 
by  the  opposition  of 
ignorant  employes  of 
the  railways  who  were 
skeptical  of  the  meth- 
ods advocated  by  scieji- 
tists.  These  included 
liberal  dosing  with 
quinine,  the  wearing  of 
gloves  and  gauze  hoods 
and  the  covering  of 
doors,  Avindows  and 
chimneys  of  houses 
with  a  wire  netting  of  fine  mesh.  As 
a  result  of  the  precautions  taken,  the 
percentage  of  fever  cases  in  infected 
districts  has  been  reduced  from  87.13 
in  1880  to  13.26  in  1911. 


FIFTY-TWO  MULES  HAUL 
GREAT  PIPE 

All  mule-team  records  were  broken, 
it  is  declared,  by  the  builders  of  the 


A  FRIENDSHIP  GARDEN 


A  sentimental  idea  for  an  odd  corner 
of  the  flower  garden  is  to  use  it  as  a 
''garden  of  friendship."  Each  friend, 
on  his  or  her  first  visit  to  the  garden, 
places  a  small  plant  in  this  corner,  and 
beside  it  a  metal  label  bearing  the  name 
of  the  planter.  The  plant  is  then  left 
to  grow  and  forms  a  living  reminder  of 
the  friend. 


Team  of  52  Mules  Hauling  24-Ton  Steel  Pipe 


Los  Angeles  aqueduct  when  fifty-two 
mules,  as  shown  in  the  accompanying 
illustration,  were  hitched  together  to 
transport  steel  siphons  used  in  con- 
structing the  aqueduct.  A  single  jerk 
line  was  used  in  handling  the  team. 
In  most  instances  the  weight  of  the 
steel  sections  was  24  tons.  The  to- 
tal length  of  the  siphons  used  in  the 
aqueduct  was  about  14  miles. 

The  larger  part  of  the  steel  used 
was  forwarded  by  freight  in  plates  and 
riveted  in  the  field.  When  making 
the  heavier  pieces,  for  use  in  the  larg- 
est siphons,  it  was  found  that  they 
would  have  to  be  treated  at  the  steel 
shops   and  shipped  complete.  Then 
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there  was  presented  the  problem  of 
hauling  a  24-ton  pipe,  often  11  ft.  in 
diameter,  four  miles  on  rising  ground. 
Employment  of  the  52-mule  team 
solved  the  problem. 

During  the  progress  of  the  work  the 
experiment  was  made  of  supplanting 


the  mules  by  caterpillar  engines  but 
whereas  the  cost  by  mule  power  was 
about  12  cents  a  mile  per  ton,  the  cost 
by  engine  ran  to  29  cents.  With  this 
showing  in  economy,  it  was  only  nat- 
ural that  the  mules  were  ''put  back  on 
the  job." 


MACHINE  CAPTURES  AND 
KILLS   POTATO  BUGS 

A  practical  device  for  disposing  of 
potato  bugs  without  poison  is  now  be- 
ing manufactured  in  large  quantities. 


In  operation, 
on  each  side 
potatoes    t  o 


one  wheel  is 
of  the  row  of 
be  picked. 


Bus-Killing  Machine,  the  Revolving  Plates  Brushing  the 
Bugs  into  an  Apron 


Two  revolving  plates,  tipped  with  can- 
vas, rapidly  brush  the  bugs  from  the 
vines  over  into  the  apron  shown  near 
the  right  wheel.  At  the  bottom  of 
this  apron  the  edge  is  turned  up  so  as 
to  form  a  gutter  or  trough  and  thus 
prevent  the  bugs  from  falling  to  the 
ground.  In  this  trough  is  a  small  spi- 
ral conveyor  which  carries  them  to- 
ward the  rear,  where  a  pair  of  steel 
disks  crush  them  and  drop  them  back 
onto  the  ground. 

Adjusting  devices,  which  are  easily 
controlled  by  the  driver  from  his  seat, 
are  provided  for  dififerent  heights  of 
vines. 


NEW   METHOD   OF  PROOFING 
WING  FABRICS 

In  the  factories  of  the  big  aeroplane 
constructors  of  France,  England,  and 
Germany,  there  has  recently  come  into 
use  a  considerable  innovation  in  the 
methods  of  finishing  aeroplane  wings. 
Heretofore  it  has  been  the  practice, 
with  the  builders  of  the  best  ma- 
chines, to  cover  the  sustaining 
and  other  surfaces  with 
the  rubberized  fabrics 
manufactured  for  this  purpose  by 
the  tire  companies.  The  experience 
of  thousands  of  miles  of  fly- 
ing, however,  has  disclosed 
considerable  shortcomings  in  ru))- 
ber  used  for  this  purpose,  so  the 
difficulty  of  stitching  through  and 
applying  the  coated  cloth,  com- 
bined with  its  tendency  to  loosen 
and  tighten — even  to  the  extent 
of  tearing  loose  from  the  framing 
— with  changes  in  temperature 
and  weather,  has  caused  much 
attention  to  be  directed  toward 
the  search  for  a  substitute.  Of 
these,  the  most  successful,  and 
the  ones  at  present  most  widely  in 
consist  of  collodion  varnishes 
made  from  the  new  noninflammable 
acetyl-celluloses.  These  are  applied 
after  the  wing  is  made,  thus  facilitat- 
ing its  manufacture,  and  protecting 
the  seams  as  well  as  the  surface 
proper.  Also,  by  their  use,  it  is  found 
possible  to  secure  and  maintain  any 
desired  tautness  of  fabric.  All  ordi- 
nary exposure  to  water,  sun,  and  cold 
weather  are  without  deleterious  effect, 
and  the  fireproof  quality,  while  not  the 
best  that  might  be  desired,  is  measur- 
ably superior  to  that  of  the  rubberized 
fabrics.  Not  the  least  of  the  merits  of 
the  new  process  is  its  cheapness. 


use. 
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AUTO  TIRES  AFTER  USE 
IN  RACE 

Automobile  racing  wears  out  tires 
in  a  matter  of  minutes,  as  compared 
with  weeks  of  ordinary  running,  due 
largely  to  the  tearing  effect  on  the 
tires  when  curves  are  rounded.  The 
accompanying  photograph  shows  the 
condition  of  two  tires  which  saw  serv- 
ice on  the  Indianapolis  speedway. 


CWhile  King  George  V  of  England  is 
rated  as  a  very  great  man  among  his 
subjects  and  receives  all  sorts  of  trib- 
utes of  respect,  in  the  London  tele- 
phone directory  he  gets  no  special  fa- 
vor, his  private  telephone  being  "West- 
minster, 832.''  The  telephone  number 
of  the  President  of  the  United  States 
at  Washington  is  "Main,  6,"  while 
President  Madero's  of  Mexico  is  sim- 
ply "Negra,  10." 


Courtesy  Motor 

Automobile  Tires  after  Use  on  Car 
in  Indianapolis  Racing 


HOLE  -  DIGGING    AND    POST  -  SETTING  AUTOMOBILE 


A  motor  truck  which  not  only  lifts 
and  sets  telephone  and  telegraph  poles 
in  position  but  digs  the  post  holes  as 
well,  is  revolutionizing  this  department 
of  work  in  the  larger  cities  of  the  coun- 
try. Under  ordinary  conditions  the  ap- 
paratus, operated  by  two  men,  can  dig 
the  holes  and  complete  the  setting  of 
two  poles  in  an  hour,  while  the  aver- 
age for  a  gang  of  nine  men  and  a  fore- 
man, with  the  usual  equipment  of  man- 
ual labor,  is  not  more  than  a  pole  an 
hour  and  the  work  is  much  heavier. 

The  pole-setting  der- 
rick is  located  on  the 
rear  of  the  truck  and 
is  supported  by  a  trans- 
verse beam.  The  drill- 
ing apparatus,  also  at 
the  rear  of  the  truck,  is 
driven  by  the  motor 
through  a  winch  con- 
nected by  an  endless 
chain  to  a  pulley  which 
has  a  threaded  center 
and  is  fixed  to  the 
bracket    carrying  the 


drill.  The  drill  may  be  driven  into  the 
earth  a  distance  of  6I/2  ft.,  after  which 
the  gear 
shaft  of  the 
motor  is  re- 
versed, thus 
reversing  the 
winch  drum, 
and  the  rope 
r  u  n  n  ' 
through 
leys  a  t 
top    o  f 


Apparatus  Which  Digs  Post  Holes  and  Lifts  and  Sets  the  Poles  in  Position 
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derrick  and  attached  to  the  drill  draws 
the  latter  out  of  the  ground  together 
with  the  earth  attached. 


THREE-SEATED  MILITARY 
AEROPLANE 

Among  the  French  military  aero- 
planes recently  turned  over  to  the  army 
are  several  of  the  Breguet  type  of 
monoplanes.  These  machines  are 
three-seated,  accommodating  the  pilot 
and  two  men.  The  positions  the  three 
men  occupy  in  the  machine  are  shown 


crobes,  and  curing  inflammatory  af- 
fections. 

Instead  of  throwing  away  the  shells 
when  one  eats  eggs,  it  would  be  better 
to  eat  the  shells  and  discard  the  yolk 
and  white,  according  to  the  personal 
view  of  these  professors. 


One  of  the  Three-Seated  Monoplanes  of  the  French  Army 

in  the  accompanying  illustration.  As 
here  seen  an  officer  is  seated  where  he 
can  study  his  military  maps  and  make 
diagrams  of  an  enemy's  position,  while 
the  private  soldier  is  handling  a  rifle 
as  he  would  were  one  of  the  enemy's 
aeroplanes  giving  chase. 


LIME  AS  A  FOOD  AND  CURE 
FOR  MANY  ILLS 

A  teaspoonful  of  chloride  of  cal- 
cium, three  times  a  day,  dissolved  in 
water,  is  healthful  and  nourishing,  ac- 
cording to  the  German  professors  Em- 
erich  and  Loew.  Lime,  if  taken  in 
slight  quantities  as  food,  they  contend, 
is  a  preventive  and  a  cure  of  many 
physical  ills  which  now  afflict  human- 
ity, increasing  the  vitality  of  the  or- 
ganism, protecting  it  from  harmful  mi- 


RAILROAD  TO  FIGHT 
MOSQUITOES 

Extermination  of  mosquitoes  along 
its  lines  will  be  attempted  by  the  Illi- 
nois Central  railroad  through  the  em- 
ployment  of  goldfish 
minnows,  a  natural 
enemy  of  the  insects. 
The  chief  surgeon  of  the 
road  is  responsible  for 
the  experiment  which 
will  be  the  first  of  the 
kind  attempted,  so  far  as 
known.  All  stagnant 
pools,  breeding  places 
of  the  mosquito,  will  be 
stocked  with  the  min- 
nows and  as  all  min- 
nows eat  the  larvae  of 
mosquitoes,  it  is  be- 
lieved the  destruction  of 
the  pest  will  be  rapid 
and  complete.  In  this 
work  it  is  necessary  to 
use  the  goldfish  minnows,  as  they  are 
the  only  species  able  to  survive  in  stag- 
nant water.  In  cleaning  up  the  breed- 
ing places  it  is  hoped  to  stamp  out 
malaria  and  typhoid  fever,  diseases  for 
which  the  mosquito  is  held  chiefly  re- 
sponsible. The  experiment  will  be 
carried  out  in  all  states  traversed  by 
the  Illinois  Central,  though  the  great- 
est benefit  is  expected  to  result  in  the 
states  south  of  the  Ohio  River,  where 
there  is  much  swamp  land. 


(Iln  the  hope  of  finding  a  commercial 
substitute  for  gasoline,  Charles  Y. 
Knight,  an  American  now  residing  in 
Warwickshire,  England,  has  estab- 
lished a  laboratory  and  is  experiment- 
ing with  shale  oil  and  other  indigenous 
fuels. 
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READING   A  WHOLE   PAGE   AT   A  GLANCE 


An  eminent  eastern  eye  specialist 
reports,  in  the  Journal  of  the  Ameri- 
can Medical  Association,  the  case  of  a 
patient,  a  highly  intelligent,  educated 
man,  a  great  reader, 
who  could  at  a  mere  |T 
glance  of  a  second 
or  two,  see  and  read 
a  whole  page  of  an 
ordinary  book  and 
know  thoroughly  its 
contents.  This  de-  If 
pended  on  a  pathologic 
or  abnormal  condition 
of  one  of  his  eyes. 

The  person  with  nor- 
mal vision  can  see  dis- 
tinctly, without  mov- 
ing his  eyes,  only  a 
few  words  in  each  line 
and  must  move  his 
eyes  constantly  in 
reading.  The  reason  is 
that  in  the  retina,  the 
structure  at  the  back  of 
each  eyeball  on  which 
the  image  is  received, 
there  is  a  small  area  near  the  center, 
the  macula,  on  which  is  focused  and 
defined  distinctly  a  certain  small  por- 
tion of  the  object  looked  at,  and  the 
outer  portion  of  the  retina  sees  the  re- 
mainder of  the  image  in  diminishing 
degree  of  distinctness  the  greater  the 
distance  from  the  macular  area.  The 
reader  can  prove  this  for  himself.  On 
looking  at  this  page  one  can  see  the 
letters  and  words  on  the  whole  page, 
but  can  read  only  a  few  of  them  at  a 
time  without  moving  the  eye,  even  by 
a  special  effort.  The  macula  of  each 
eye  conveys  a  similar  impression  to  the 
brain  through  the  optic  nerve,  and  they 
are  converted  by  the  brain  into  a  single 
image.  This  produces  what  is  called 
single  binocular  vision.  It  is  true, 
however,  that  even  in  normal  eyes  with 
single  binocular  vision  one  eye  is  the 
dominant  or  fixing  eye,  the  other  eye 
following  the  dominant  one.  This  is 
the  right  eye  in  right-handed  persons 
and  the  left  in  left-handed  persons. 

The  gentleman  in  question  in  early 


life  had  had  normal  vision,  with  a  dom- 
inant right  eye,  but  vision  in  the  mac- 
ular area  of  this  right  eye  had  been  de- 
stroyed by  an  inflammation  some  years 


later.  Nature  had  then  responded  to 
the  voluntary  efforts  and  practice  of 
the  patient  and  the  whole  surround- 
ing portion  of  the  retina  of  the  right 
eye  had  gradually  become  more  sensi- 
tive and  capable  of  giving  distinct  defi- 
nition to  images  thrown  upon  its 
whole  area ;  but  in  the  central  or  mac- 
ular area  of  this  eye  he  was  entirely 
blind.  The  condition  of  the  two  eyes 
is  shown  in  the  accompanying  dia- 
grams. In  Fig.  1,  representing  the 
retina  of  the  abnormal  eye,  the  black 
spot  shows  the  blind  macular  area ;  the 
outer  clear  portion  represents  the  large 
area  of  clear  definition  of  images. 
Figure  2  shows  the  normal  eye,  with 
normal  macular  area,  in  which  defini- 
tion of  objects  is  distinct,  the  outer 
dotted  portion  representing  the  re- 
mainder of  the  retina  in  which  defini- 
tion becomes  more  indistinct  as  the 
periphery  is  approached.  It  will  at  once 
be  seen  that  the  normal  eye  supplied 
the  central  deficiency  of  the  abnormal 
eye,    and    the   enormously  increased 
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area  of  distinct  vision  in  the  outer  por- 
tion of  the  right  retina  enabled  the  pa- 
tient to  see  and  read  at  a  glance  the 
whole  page.  The  ability  to  read  a 
whole  page  in  this  way  developed  only 
in  middle  life,  years  after  the  injury  to 
his  right  eye. 

It  is  worth  recording,  too,  that  this 
gentleman  also  had  a  marvelously  re- 


tentive memory  and  could  remember 
whole  passages  or  pages  of  poetry,  or 
other  matter,  which  he  could  acquire 
almost  instantly  with  his  abnormal 
visual  powers,  and  he  thus  had  a  tre- 
mendous advantage  in  the  acquisition 
of  knowledge,  over  the  ordinary  indi- 
vidual who  is  really  handicapped  by 
two  merely  perfect  eyes. 


ARTIFICIAL  SPIDER'S  WEB  AS 
FLY  CATCHER 

The  "swat-the-fly"  crusade  has  been 
responded  to  even  more  enthusiastic- 
ally by  the  general  public  in  England 


for  the  Catching  of  Flies 

than  in  America,  and  particularly  by 
the  younger  generation.  Many  ingen- 
ious fly-killing  or  capturing  devices 
have  been  constructed  by  amateur  fly 
slayers,  one  of  which  is  an  artificial 


spider's  web,  such  as  that  shown  in  the 
illustration. 

The  artificial  web  is  made  by 
stretching  strings  across  a  child's 
wooden  hoop,  or  an  old  barrel  hoop, 
in  imitation  of  the  work  of  a  spider, 
and  then  these  strings  are  painted 
with  sticky  material.  A  piece  of  meat 
or  fish,  placed  in  the  web,  attracts  the 
flies. 


THREE  MILLION  DOLLARS 
IN  MUSHROOMS 

One  of  the  most  important  indus- 
tries carried  on  in  the  suburbs  of  Paris 
is  that  of  mushroom  growing.  To  one 
who  has  never  investigated  this  indus- 
try the  methods  in  vogue  are  of  spe- 
cial interest.  In  the  various  districts 
surrounding  the  French  capital  there 
are  numerous  old  quarries  and  in  these 
subterranean  caverns  mushrooms  are 
planted  and  grown  to  maturity.  Scat- 
tered all  around  one  may  see  quad- 
rangular wooden  towers  which  are 
the  shafts  used  for  ventilation  of  the 
quarries.  Some  of  these  were  the 
source  of  the  stone  and  plaster  used 
by  medieval  builders  in  erecting  great 
public  edifices  in  Paris. 

In  general  they  consist  of  a  laby- 
rinth of  low  and  narrow  chambers.  In 
them  are  found  conditions  of  tem- 
perature and  humidity  favorable  to 
the  culture  of  the  mushroom.  Provi- 
sion for  ventilation  is  essential  and 
wells  are  dug  for  supplying  the  large 
amount  of  water  necessary  in  this 
form  of  "farming."  Another  indis- 
pensable thing  is  horse  manure,  prefer- 
ence being  given  to  the  kind  which  is 
the  product  of  highly  nitrogenous 
food.     Before  the   manure   is  taken 
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underground  it  is  submitted  to  the 
action  of  the  air  for  three  weeks  and 
is  turned  over  from  time  to  time  to 
retard  the  process  of  fermentation. 
After  lowering  the  prepared  manure 
into  the  galleries,  workmen  arrange  it 
in  rounded  beds  which  are  carefully 
alined  along  the  sides  of  the  galleries. 
In  these  beds  the  mushroom  spores 
are  germinated.  There  are  250  mush- 
room ''installations"  in  the  vicinity  of 
Paris  and  1,000  workmen  are  employed. 

The  value  of  the  product,  which  is 
much  sought  by  the  gourmets  of  Paris, 
is  about  $3,000,000  annually. 


TWO  UNUSUAL  STEAM-PIPE 
BENDS 

The  unusual  pipe  bends  shown  in  the 
accompanying  illustrations  were  made 
for  the  purpose  of  overcoming  the  vi- 
brations in  steam-supply  lines,  set  up 
by  the  cutting  off.  of  the  engine  valves 
when  the  pipe  connections  are  short. 

The  circle  expansion-pipe  bend  was 
installed  in  a  plant  in  St.  Louis,  Mo., 
where  the  connections  on  boilers  and 
headers  in  the  original  installation  of 
the  steam-pipe  line  were  very  short. 
In  operation  it  was  found  to  be  impos- 
sible to  overcome  vibration  and  expan- 


Novel  Circle  Expansion  Pipe,  Installed  to  Overcome 
Vibrations  in  a  Steam  Line 


sion  with  a  straight  pipe  line.  The 
pipe  bend  contains  34  ft.  of  8-in.,  28-lb. 
pipe. 


The  *'N"  pipe  bends  shown  in  the 
other  illustration  were  made  for  in- 
stallation  in  a  plant   in  Lethl^ridge, 


Unusual  "N  "-Shaped  Bends  Installed  in  a  Canadian 
Plant  in  Preference  to  Sliding  Expansion  Joints 

Canada.  The  working  steam  pressure 
of  the  line  is  160  lb.  The  engineer  of 
the  plant  preferred  to  take  care  of  ex- 
pansion with  these  bends  rather  than 
with  sliding  expansion  joints. 


THE    CORK   USED  FOR 
CARBURETOR  FLOATS 

The  cork  used  for  floats  in  carbure- 
tors must  be  of  the  best  quality  ob- 
tainable. The  manufacturer  of  one  of 
the  best-known  types  of  carburetors 
imports  the  material  from  Spain  and 
Portugal,  where  the  best  cork-oak 
trees  grow.  The  trees  must  be  over  40 
years  old  before  the  bark  is  available 
for  cutting,  and  then  the  cork  can  be 
cut  only  once  every  eight  or  ten  years. 

Being  very  firm  and  close  in  texture, 
composed  of  millions  of  tiny  cells,  each 
of  which  contains,  according  to  Motor 
Age,  a  bit  of  entrapped  air,  hermetic- 
ally sealed,  cork  is  especially  adapted 
for  carburetor  floats.  Also,  its  pecu- 
liar cellular  structure  gives  it  an  ex- 
ceptionally low  heat  conductivity.  The 
cork  floats  are  not  affected  by  heat 
changes,  either  by  extreme  heat  or 
cold,  moisture,  or  boiling  gasoline. 

Each  cork  float  receives  three  coats 
of  shellac  in  preparation  for  use  in  the 
carburetors. 
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FERTILIZER  FACTORIES 
ON  SHIPBOARD 

Blubber  and  whalebone  are  no 
longer  the  only  source  of  profit  in  the 
whaling  business.    When  whales  were 

hand      h  a  r-   

pooned,  the  ef- 
fect on  the  car- 
cass was  such 
that  it  soon 
sank.  In  those 
days  the  whale's 
body  was  lashed 
along  the  side 
of  the  ship,  the 
blubber  torn  ofif 
in  great  strips 
and  hoisted  in- 
to the  trying 
vats.  After  de- 
taching all  the 
available  blub- 
ber, removing 
the  whalebone 
from  the  mouth, 
and  making  sure 
that  no  amber- 
gris had  re- 
mained unde- 
tected, the  re- 
mainder of  the 
carcass  was  cast 
off  as  food  for 
the  myriads  liv- 
ing in  the  lower 
depths. 

The  modern 
method  of  kill- 
ing whales  is  by 
shooting  them 
with  an  explos- 
ive bomb  which 
penetrates  the 
body  of  the 
whale  for  sev- 
eral feet  and 
then  explodes, 
causing  instant 
death.  A  whale 
killed    in  this   

manner  will  float  Totem  Poles.  Made  on 
for  AxrPf^li-c:  "Rf»-  Electric-Light  Standards, 
lOr    WeeKS.      ±ie-         Li^^d    the   streets  of 

cently  this   fact  , 

J  Carnival    of  the  Golden 

was    taken    ad-  Potiatch- 


vantage  of  by  a  whaler  who  cruises 
in  the  vicinity  of  the  Cape  of  Good 
Hope.  At  a  convenient  point  on 
shore  he  built  a  modern  fertilizer 
plant,  completely  equipped  with  the 
most  modern  American  machinery. 
Working  within  a  radius  of  300  or  400 
miles  from  this  plant,  he  tows  his  kill 
ashore  and  after  working  up  the  whale 
oil,  whalebone,  ambergris,  etc.,  con- 
verts all  that  remains  of  the  body  into 
a  high-grade  fertilizer.  His  profits 
were  at  once  greatly  increased  and  his 
example  soon  followed  by  others  in 
the  same  line  of  business. 

During  the  past  year  another  enter- 
prising whaler  has  fitted  up  his  ship 
as  a  floating  fertilizer  factory.  He  has 
installed  enormous  American  fertil- 
izer driers,  large  presses,  mills  and 
tanks,  and  thus  is  not  confined  to  a 
limited  radius.  He  hunts  his  prey 
where  he  may  and  without  loss  of 
time  immediately  converts  the  whole 
carcass  into  merchantable  commodi- 
ties. 

In  the  days  when  all  communication 
with  the  far  east  was  by  sailing 
around  the  Cape  of  Good  Hope,  many 
weird  stories  were  told  of  phantom 
ships  manned  by  ghostly  figures  and 
often  accompanied  by  most  disagree- 
able odors.  These  were  supposed  to 
be  the  haunting  spirits  of  vessels 
whose  entire  crew  had  perished  by 
plague,  and  were  a  source  of  great 
terror  to  the  hardy  seafarer.  In  the 
future,  whenever  a  boat  passes  to  the 
lee  of  one  of  these  fertilizer  ships,  the 
sailors  will  be  reminded  of  those 
strange  tales  of  long  ago. 


WARNING   AGAINST  ^'SAFETY" 
FLANNELETTE 

The  British  Fire-Prevention  Com- 
mittee warns  the  public  against  what 
is  known  as  *'safety"  flannelette.  A 
series  of  tests  were  made  with  this 
kind  of  flannelette  and  the  material 
flamed  very  rapidly  and  in  a  dangerous 
manner;  so  much  so,  in  fact,  that  the 
whole  amount  tested  was  consumed 
within  a  few  seconds. 


Front  Elevation  of  Low-Price  Concrete-Block  House 


WIRELESS  IN  OUT-OF-THE- 
WAY  PLACES 

The  suitability  of  the  wireless  tele- 
graph in  unsettled,  out-of-the-way 
places  of  the  world  has  already  been 
proven  by  Belgium  in  the 
Congo  Free  State,  and  the 
German  government  has  re- 
cently given  a  wireless 
company  concession  to  in- 
stall and  operate  a  num- 
ber of  stations  in  German 
New  Guinea  and  on  sev- 
eral of  the  Caroline  Islands. 

The  difficulty  and  enor- 
mous expense  of  erecting 
and   maintaining  ordinary 
telegraph  lines  in  the  jungles 
Africa  resulted  in  an  early  trial  of 
the  wireless  in  the  Belgian  Congo. 
This  did  not  prove  successful  at 
first,  but  during  the  past  year  a 
wireless  system  totaling  no  less 
than  3,000  miles  has  been  installed, 
so  that  all  the  main  villages,  where 
white  men  live,  are  in  communica- 
tion.   The  distances  between  the 
wireless  stations  range  from  125  to 
350  miles. 

It  is  expected  that  the  wireless 
stations  in  German  New  Guinea 
will  be  ready  for  operation  early  next 
year. 


HOUSE  BUILT  OF  CONCRETE 

BLOCKS  FOR  $2,000 

Although  there  are  many  forms  of 
concrete  houses,  either  monolithic  or 
built  of  blocks,  few  of  them  possess  the 


Floor  Plan 


features  of  the  house  shown  herewith, 
built  at  the  cost  of  $2,000,  on  the  basis 
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of  prices  of  materials  and  labor  in 
Indiana.  The  concrete  blocks  are  8  in. 
by  8  in.  by  16  in.  and  are  faced  with 
coarse  sand,  in  a  mixture  of  1  part 
cement  to  l^/o  parts  sand.  The  body 
mixture  is  of  1  part  cement  to  3I/2  parts 
bank  gravel.  It  will  be  noted  that  con- 
crete lattice  blocks  are  used  in  the 
fence  and  on  the  porch,  and  concrete 


balls  surmount  the  newel  posts.  It  is 
stated  that  the  square  part  of  the  col- 
umns is  of  4  in.  by  8  in.  by  16  in.  block, 
while  the  caps  on  the  fence  and  balus- 
trade and  on  the  columns,  also  the  base 
of  the  columns  as  well  as  the  base  of 
the  newels,  were  cast  in  wood  molds 
locally  made,  as  were  the  molds  for 
the  window  sills. 


A  RACING  "MOTORETTE' 
BROOKLANDS 


AT 


The  "motorette"  or  three-wheeled 
motorcycle  played  a  prominent  part  in 
recent  motorcycle  races  at  the  famous 


Motorette "  with  Boat-Shaped 
Wind-Cutting  Body 


Brooklands  course  in  England.  Among 
thccc  little  cars  one  of  the  most  inter- 
esting was  provided  with  a  new  wind- 
cutting  body,  which  gave  it  a  rather 
boatlike  appearance.  The  marine  effect 
was  heightened  by  the  flying  of  a  little 
British  flae-  at  the  stern. 


STAMP  PAD  WITH 
ROLL-TOP 

The  fact  that  the  ordinary  stamp 
pad,  inclosed  in  a  hinged  tin  box,  is 
liable  to  become  soiled  with  dust,  and 
is  unhandy  either  because  the  cover 
does  not  close 


LOS  ANGELES  HAPPENINGS  IN 
WEEKLY  PICTURES 

Although  motion-picture  theaters  are 
provided  by  several  companies  with 
sets  of  motion  pictures  showing  the  im- 
portant and  sensational 
happenings  of  each 
week  in  all  parts  of  the 
country,  Los  Angeles 
is  the  first  city  in  which 
the  experiment  of  a 
strictly  local  ''weekly," 
as  such  pictures  are 
called,  has  been  at- 
tempted. 

The  first  weekly 
number  was  issued  the 
latter  part  of  June,  and  the  experiment 
is  being  watched  with  interest  by  mo- 
tion-picture concerns.  The  Los  Ange- 
les' company  inaugurating  the  local 
weekly  made  arrangements  with  the 
newspapers  of  that  city  to  receive  im- 
mediate notice  of  every  news  story 
''breaking"  within  100  miles,  and  two 
motion-picture  camera  operators  were 
placed  on  duty  to  cover  daily  assign- 
ments. 


■ M  1  n  n  [i      tight  enough,  or 
I        I     too    tight,  has 
i       ll     caused  one 
^   y    stamp-pad  manu- 

facturer to  place 
on  the  market  a  pad  in  a  wooden  box 
having  a  roll-top.  The  roll-top  is  so 
nicely  fitted  that  a  mere  touch  with  the 
finger  will  open  or  close  it. 


WILBUR    WRIGHT'S  LAST 
WORD  ON  AVIATION 

That  the  aeroplane  of  the  future 
must  be  perfected  to  the  point  where 
it  can  remain  in  the  air  once  it  has 
ascended  was  the  contention  of  Wil- 
bur Wright  in  a  letter  written  by  him 
shortly  before  his  death.  The  letter 
was  addressed  to  a  well-known  Ger- 
man airman  and  was  received  by  him 
at  the  aviation  grounds  near  Berlin. 
The    difficulty,    wrote    the  famous 
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American,  is  that  ''nature  provides 
birds  with  the  means  of  soaring  with- 
out exerting  themselves,  while  hu- 
mans must  devise  artificial  means  of 
achieving  the  same  results.  The  real 
problem  now  confronting  us  is  to  find 
out  whether  we,  too,  like  the  birds — 
once  we  are  in  the  air — can  stay  in  it 
indefinitely.  The  bird  can  do  it.  Why 
shouldn't  men?" 


CHICAGO  CITY  RAILWAY'S 
SAND-TANK  CARS 

The  Chicago  City  Railway  operates 
two  specially  constructed  cars  for  the 
delivery  of  sand  to  the  supply  boxes 
from  which  the  train  crews  fill  the 
sand  boxes  on  the  cars.  The  supply 
boxes  are  located  at  some  75  different 
points.  The  ordinary  single-truck  car 
previously  used  for  the  transportation 


of  sand  proved  inadequate,  so  the  com- 
pany constructed  two  tank  cars  pro- 
vided with  unloading  apparatus.  The 
capacity  of  the  sand  tank  is  24,500  lb. 
of  dry  sand  up  to  the  dome,  the  bal- 
ance of  the  space  being  left  for  air 
storage.  The  sand  is  pneumatically 
discharged  into  the  supply  boxes 
through  a  3-in.  wire-wound  hose. 


EXHAUST  GAS  DIRECTED 
AGAINST  FLYWHEEL 

Of  the  many  ways  devised  to  util- 
ize the  exhaust  of  gas  engines,  the 
method  applied  in  the  so-called  ''com- 
pound gas  engine"  seems  particularly 
interesting.  In  this  engine  the  cylin- 
der exhaust  is  discharged  directly 
against  one  of  the  flywheels,  which  is 


encased  and  equipped  somewhat  after 
the  fashion  of  a  turbine  wheel.  The 


One  of  the  Flywheels  of  This  Stationary  Gas  Engine 
is  Converted  into  a  Turbine  for  the  Utilization 
of  the  Exhaust  Gases 


exhaust  gas  is  thus  taken  into  a  rotor 
which  not  only  harnesses  this  force 
and  increases  the  power  of  the  engine, 
but  also  very  effectively  muffles  the 
explosions. 

It  is  claimed  that  the  device  can  be 
used  on  most  present  types  of  engine. 


FOUR-FLAME  LIGHTER 
FOR  GAS  STOVES 

The  flame  from  the  lighter  shown  in 
this  illustration,  shooting  in  four  direc- 
tions, will  ignite  any  one  or  all  of  the 
four  burners  of  the  gas  stove,  by  sim- 
ply turning  the  gas  key  connected  with 
it.  A  small  protected  light  burns  con- 
tinuously in  the  dome,  and  the  turning 


A  Gas-Stove  Lighter  Which  Projects  a  Flame 
to  All  Four  Burners 

of  the  key  admits  an  extra  supply  of 
gas  which  is   ignited  and  projected 
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across  to  the  four  burners.  The  con- 
tinuous burning  of  the  small  flame  is 
claimed  to  consume  no  more  than  five 
cent's  worth  of  gas  per  month. 


VACUUM  TIRE  INSTEAD 
OF  PNEUMATIC 

The  pneumatic-tire  problem,  which 
has  persisted  since  the  early  ''safety" 
bicycle  period,  is  solved  at  last,  if  the 


Brooklyn  inventor  of  a  new  and  radi- 
cal substitute  may  be  believed.  He 
has  just  placed  his  invention  on  the 
market.  The  contention  of  the  Brook- 
lyn man  is  that  the  elimination  of  air, 
in  other  substitutes  for  the  pneumatic 
tire,  limits  the  elasticity  of  the  tire  to 
the  degree  of  elasticity  possessed  by 
the  substance  of  which  the  tire  is  com- 
posed. It  is  evident,  he  says,  that  a 
tire  which  depends  for  its  easy-riding 
qualities  on  the  compressibility  or  ex- 
tensibility of  solids  never  can  compete 
with  the  pneumatic,  since  air  has  no 
elastic  limit. 

With  these  principles  in  mind  he 
evolved  what  he  terms  a  single-tube, 
wrapped-tread,  vacuum  tire,  a  cross 
section  of  which  is  shown  in  the  ac- 
companying illustration,  the  innova- 
tion being  that  the  air  is  pumped  out 
from  the  interior  instead  of  being  com- 
pressed into  it.  The  air  chamber,  or 
rather  the  vacuum  chamber,  for  very 


little  air  remains  after  the  pumping 
operation  has  been  completed,  is  i/^  in. 
wide  by  2%  in.  long  when  the  tire  is 
subjected  to  atmospheric  pressure 
only.  When  the  weight  of  the  car  is 
applied,  however,  the  chamber  tends 
to  widen  in  the  middle  and  this  tend- 
ency is  resisted  by  the  pressure  of  the 
atmosphere  which  is  exerted  on  the 
outside  of  the  tire.  Thus,  according 
to  the  maker,  the  vacuum  tire,  like  an 
ordinary  pneumatic,  depends  for  its 
resilience  on  air  pressure,  and  yet 
blowouts  are  impossible,  for  the  pres- 
sure is  all  external  and  the  fabric  is  not 
strained.  Punctures,  although  not  im- 
possible, need  not  necessarily  occasion 
delay,  for  the  tire  is  of  sufficiently 
heavy  construction  to  be  used  as  a 
cushion  tire. 


PANTOGRAPH  CUTS  OUT 
CRANKSHAFTS 

In  the  early  days  of  the  automobile 
industry  the  engine  crankshafts  were 
cut  from  thick  steel  plates  at  great 
cost.  Cheaper  engines  became  possible 
with  the  advent  of  drop-forged  shafts. 
Recently,  however,  there  has  been  a 
reversion  to  the  old  method  of  cutting 
the  shafts  from  plates  and  this  was 
made  possible  by  means  of  the  oxy- 
acetylene  process.  Essentially  this  is  a 
method  of  applying  an  intense  flame 
and  burning  the  crankshaft  out  of  the 
steel  plate. 

An  eastern  firm  has  now  come  for- 


Mechanism  to  Cut  Motor 
Crankshafts  with  Heat 
of    Oxyacetylene  Flame 


ward  with  a  short-cut  on  this  process 
and  the  prospects  are  for  even  less 
costly  shafts.  It  attaches  the  oxyacet- 
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ylene  torch  to  a  reducing  pantograph, 
and  dispenses  entirely  with  the  neces- 
sity of  laying  out  the  work  on  the 
steel  plate.  The  pantograph  consists 
of  a  frame  standing  on  a  pair  of  legs 
and  supporting  the  work  directly 
under  the  nozzle  of  a  vertical  torch. 
Elsewhere  on  the  frame  a  table  is  fast- 
ened to  support  the  flat  blueprint 
which  is  twice  as  large  as  the  shaft  it- 
self is  to  be.  The  pantograph  arm, 
which  is  driven  by  an  electric  motor, 
extends  over  the  table  and  the  plate  of 
3-in.  steel. 

The  operator  merely  turns  on  the 
motor  and  traces  the  blueprint.  The 
torch  thereupon  eats  its  way  along  a 
similar,  but  smaller,  path  on  the  steel 
plate.  It  cuts  curves  and  right  angles 
with  equal  facility  and  will  travel  at 
the  rate  of  6  in.  a  minute. 


FILTERING  REFLECTOR  FOR 
INCANDESCENT  LAMPS 

An  ingenious  means  of  directing  full 
illumination  on  a  certain  piece  of  work 
or  object,  while 
the  eyes  are  ab- 
s  o  1  u  t  e  1  y  pro- 
tected from  any 
direct  rays  of 
light,  is  pro- 
vided in  a  shade 
recently  brought 
out.  The  shade  consists  of 
a  smoked-glass  shield  hav- 
ing an  adjustable  metallic 
reflector  hinged  to  it  at  the 
back.  The  shade  is  at- 
tached to  the  socket  of  an  electric  light 
by  means  of  a  spring  clamp. 


SAFETY    PIN    USED  AS 
MAGNETO  SWITCH 

An  exceptional  use  for  a  safety  pin 
has  been  found  by  a  motorcycle  rider. 
The  pin,  which  is  of  large  size,  is 
fastened  to  the  handle  bar  by  several 
windings  of  tape,  and  several  layers 
underneath  keep  it  from  touching  the 
handle.  A  wire  is  run  from  the  pin  to 
the  magneto,  and  tape  is  wound 
around  the  top  of  the  head  of  the  pin 


to  keep  the  rider  of  the  machine  from 
getting  a  shock  when  his  thumb 
touches  it.  Pressing  down  the  head  of 


3 


Safety  Pin  as  a  Switch  on  Magneto  Wires 
of  a  Motorcycle 

the  pin  so  that  it  touches  the  handle 
bar  short-circuits  the  current  and 
kills  the  spark,  thus  stopping  the 
engine. 


BEER  KEG  USED  AS  METAL 
TUMBLER 

The  owner  of  a  machine  shop  in  Chi- 
cago insists  that  there  never  was  a  beer 
keg  put  to  a  better 
or  more  practical 
purpose  than  that 
shown  in  the  accom- 
panying illustration, 
in  which  it  is  rigged 
up  as  a  metal  tum- 
bler. The  arrange- 
ment is  remarkably 
ingenious,  and  its 
detail  is  clearly 
shown  in  the  draw- 
ing. When  the  keg  is 
placed  in  the  belt, 
the  block  to  which 


A    Beer  Keg 
Ingeniously  Rigged  Up  as 
a  Tumbler  in  a  Chicago  Machine  Shop 

the  tumbler  shaft  is  attached  is  moved 
forward  and  back,  crosswise  of  the 
shaft,  until  the  belt  tracks  fairly  upon 
the  keg,  and  is  then  fastened  securely 
to  the  floor.  By  simply  altering  the 
belt,  the  angle  of  the  keg  may  be 
changed  from  about  the  30  deg.  shown 
in  the  drawing  to  nearly  60  deg.,  with- 
out altering  the  block. 

When  it  is  desired  to  empty  the  keg, 
it  is  simply  lifted  from  the  belt  and 
lowered  to  the  floor  or  raised  and 
swung  backward. 
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FIXING  A  STANDARD  FOR  AMERICAN  FLAGS 


Because  of  the  lack  of  uniformity  in 
the  proportions  of  the  flags  manufac- 
tured for  the  various  government 
departments,  the  President  has  issued 
an  order  prescribing  the  requirements 


Flags  Less  Than  Five  Feet  High  Must 
Have   Only   13  Stars,  Arranged  in  Circle 


All  Official  Flags  must  be  Made  According 
to  the  Proportions  Given  Here,  the  "Hoist" 
or  Height  of  the  Flag  Being  the  Unit  One 


I 


of  the  standard  American  flag.  The  or- 
der was  issued  as  the  result  of  a  report 
on  the  standardization  of  American 
flags  that  has  been  made  by  a  board 
representing  all  the  executive  depart- 
ments, appointed  for  that  purpose. 

The  President's  order  prescribes  that 
all  national  flags  and  Union  Jacks  man- 
ufactured for  the  government  depart- 
ments, with  the  exception  of  the  col- 
ors carried  by  troops,  and  camp  colors, 
which  are  provided  for  in  the  regula- 
tions of  the  army  and  navy,  shall  con- 
form to  the  following  proportions: 
Hoist  (width)  of  flag,  1 ;  fly  (length) 
of  flag,  1.9 ;  hoist  (width)  of  union, 
7/13;  fly  (length)  of  union,  .76  or 
19/25;  width  of  each  stripe,  1/13. 

The  order  further  provides  the  sizes 
of  flags  manufactured  or  purchased  for 
the  government  departments  shall  be 
limited  to  those  with  the  following 
hoists : 

No.  1,  20  ft.;  2,  19  ft.  (standard)  ;  3, 
14.35  ft.:  4.  12.19  ft.;  5,  10  ft.;  6,  8.94 


ft. ;  7,  5.14  ft. ;  8,  5  ft. ;  9,  3.52  ft. ;  10, 
2.90  ft.;  11,  2.37  ft.;  12,  1.31  ft. 

When  in  the  manufacture  of  any 
flag  under  these  specifications  the  re- 
sulting dimensions  appear  as  fractions 
of  an  inch,  such  frac- 
tion shall  be  taken  as 
the  nearer  inch.  In 
the  event  of  a  fraction 
of  exactly  a  half  inch, 
the  whole  inch  greater 
shall  be  adopted. 

The  order  provides 
that  all  national  flags 
having  hoists  less  than 
5  ft.,  except  colors  car- 
ried by  troops,  and  the 
corresponding  Union 
Jacks,  shall  have  only 
13  stars  in  the  union,  in 
order  that  the  identity 
of  the  stars  may  be 
plainly  distinguishable. 
The  size  of  the  Union 
Jack  shall  vbe  the  size 
of  the  union  of  the 
national  flag  with 
which  it  is  flown. 

The  position  and  size  of  each  star  for 
the  unions  of  48  and  13  stars,  respect- 
ively, are  also  provided.  In  the  case  of 
the  national  flag  which  now  has  48 
stars,  the  order  provides  that  they  shall 
be  arranged  in  six  rows  of  eight  stars 
each,  with  the  corresponding  stars  in 
each  row  in  a  vertical  line.  The  size 
of  the  stars  in  this  type  of  flag  is  not 
determined  by  means  of  proportion  but 
by  a  scale  prepared  by  the  Navy  De- 
partment and  supplied  to  the  other  ex- 
ecutive departments.  It  prescribes  that 
the  diameter  of  a  circle  the  circumfer- 
ence of  which  will  intersect  the  five 
points  of  the  star  shall  be  1.17  ft.  in 
the  case  of  the  flag  of  type  No.  2 ;  .92 
ft.  in  the  case  of  flag  No.  3 ;  .83  ft.  in 
the  case  of  flag  No.  4;  .67  ft.  in  the 
case  of  flag  No.  6 ;  .42  ft.  in  the  case  of 
flag  No.  7,  etc. 

All  flags  used  by  the  government 
are  now  being  made  to  conform  to  the 
new  regulations. 


POPULAR  MECHANICS 


545 


JUMPING   KANGAROO  IS 
INGENIOUS  TOY 

A  toy  kangaroo  which  jumps  when 
placed  on  a  slightly  inclined  board, 
table  or  other  surface,  but  which  is 
not  provided  with  springs  or  mechani- 
cal motive  power  of  any  kind,  is  the 
latest  toy  to  please  the  fancy  of  Pari- 
sian boys  and  girls. 

The  motive  power  of  the  interesting 
toy  is  derived  through  the  construc- 
tion of  the  hind  legs  and  the  arrange- 
ment of  the  center  of  gravity  of  the 
body.  When  the  toy  rests  on  a  hori- 
zontal board  it  is  supported  by  the  tail 
and  the  bends  of  the  hind  legs,  but 
when  the  board  is  gently  tipped  the 
center  of  gravity  of  the  body  changes, 
the  toy  leans  forward  until  only  the 
lower  part  of  the  hind  legs  are  resting 


A  Non-Mechanical  Kangaroo  Toy 
Which  Jumps 


on  the  board.  Then  the  momentum  of 
the  body  causes  the  kangaroo  to  make 
a  jump,  bringing  it  back  into  its  orig- 
inal position  on  the  tail  and  bends  of 
the  hind  legs  again.  The  shock  re- 
sulting from  the  completion  of  the 
jump  throws  the  body  forward  again 
and  the  jump  is  repeated,  and  so  on. 


SCALE  TELLS  PROPORTIONS 
FOR  MIXING 

The  latest  means  of  quickly  solving 
the  problem  of  mixing  so  many  parts 
of  one  substance  with  so  many  of  an- 
other— as  in  the  making  of  cement — is 
a  weighing  machine  which  calculates 
in  percentages.  A  hopper  containing 
the  more  bulky  material  is  placed  on 
a  stationary  platform  and  a  bucket  is 
set  on  a  swinging  platform.  After 
they  have  been  balanced  on  their  re- 
spective steelyards  by  poises,  a  runner 
carries  the  swinging  platform  along 
the  frame  until  an  indicator  points  to 
the  percentage  desired.    Then  the  hop- 


per is  filled  and  afterward  the  bucket 
on  the  swinging  platform  is  supplied 
with   the   smaller   ingredient   of  the 


Weighing  Ma- 
chine That  Indi- 
cates the  Propor- 
tions for  Mixing 


mixture  until  the  scales  balance.  The 
machine  is  said  to  save  much  time  and 
to  prevent  errors  efifectively. 


SILENT  WINCHES  FOR 
STEAMSHIPS 

The  racking  winch  noises  so  com- 
mon when  cargo  is  being  handled  on 
board  ship  are  slowly  but  surely  be- 
coming a  nuisance  of  the  past.  Many 
steamship  lines  have  already  adopted 
a  chain-driven  noiseless  winch,  and  a 
concern  which  has  been  very  success- 
ful in  the  production  of  such  winches 
is  now  introducing  silent  electric 
winches  with  lifting  powers  up  to  seven 
tons. 


TOMBSTONES  WITH  GLASS 
LETTERING 

An  Indiana  man  has  invented  a  proc- 
ess of  placing  glass  letters  upon  tomb- 
stones. The  let- 
ters, which  have 
a  convex  exterior 
surface  and  a 
concave  interior, 
are  first  laid  on 
a  plate  of  clay  or 
wax.  From  this 
an  impression  is 
taken  on  a  plas- 
ter-of-Paris  ma- 
trix. This  is 
planed  to  permit 
the  desired  por- 
tion of  the  letters 
to  project.  Concrete  is  then  tamped 
into  this  matrix  and  the  form  placed 
on  the  stone. 
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BUBBLING  CUP  COMBINED 
WITH  FAUCET 

Laws  compelling  the  abolishment  of 
the  public  drinking  cup  have  brought 
perplexity  to  building  owners,  railroad 

Combined  Bubbling  Cup  and 
Basin  Cock  Designed  to 
Comply     with    New  Laws 


companies,  and  others. 
All  desire  to  obey  the  law 
which  does  away  with  the 
menace  of  insanitary  cups, 
but  many  have  been  hard 
put  to  it  to  find  means  of 
obedience  to  the  statute 
that  would  bring  no 
offense  to  tenants,  passengers,  or 
patrons  of  various  sorts.  Some  have 
installed  paper  cups,  available  to  the 
thirsty  person  who  is  willing  to  pay 
one  cent  for  the  privilege,  but  many 
dry  ones  have  resented  the  pay-before- 
you-drink  proposition.  Ordinary  bub- 
bling cups  solved  the  problem  only  in 
part  as  they  were  impracticable  for 
lavatory  washing  purposes.  A  Chi- 
cago concern  now  declares  it  has  found 
a  solution  to  the  difficulty  in  the  com- 
bination bubbling  cup  and  basin  cock 
shown  in  the  accompanying  illustra- 
tion. The  claims  made  for  the  new  de- 
vice are  that  it  complies  with  the  law, 
is  self-closing  and  economical  in  the 
use  of  water,  gives  a  solid  conical  bub- 
ble, a  full  stream  from  the  spout,  and 
does  not  interfere  in  any  way  with  a 
person  washing. 

"ARGENTAL"  COMPETES 
WITH  SILVER 

After  experimentation  covering  sev- 
eral years  a  new  metal,  called  *'argen- 
tal,"  has  been  evolved,  which  is  com- 
posed of  silver  and  aluminum.  It  is 
obtained  by  employing  chemicals  and 


rare  metals  to  produce  the  essential 
"affinity"  between  the  silver  and  the 
aluminum. 

In  a  manufacturing  and  industrial 
way  the  new  metal  may  become  a  sub- 
stitute for  silver,  the  claim  being  made 
that  the  new  metal  is  in  many  ways 
superior  to  the  ancient  white  metal. 
Its  strength  is  said  to  be  many  times 
that  of  silver  or  aluminum  alone.  In 
color  it  partakes  more  of  the  nature  of 
silver  than  of  aluminum,  which  will 
prove  an  advantage.  The  alloy  is  proof 
against  deterioration  from  the  action 
of  ordinary  acids,  and  it  will  not  tar- 
nish or  oxidize  by  exposure  to  atmos- 
phere or  gases.  Its  specific  gravity  is 
only  one-third  that  of  silver,  which  will 
permit  the  manufacture  of  three  or 
four  times  the  quantity  of  articles 
from  it  as  from  an  equal  weight  of 
silver.  The  new  metal  also  readily 
lends  itself  to  the  various  manufactur- 
ing methods  employed  in  working  sil- 
ver and  is  susceptible  of  a  high  polish. 


ADJUSTABLE  RATCHET 
WRENCH 

A  reversible  ratchet  wrench,  which 
is  easily  operated,  is  shown  in  the  ac- 
companying sketch.  An 
advantage  found  in  op- 
erating the  wrench  is 
that  it  may  be  reversed 
without  turning  the 
wrench  over.  A  turn  of 
the  pawl  with  the  thumb 
is  all  that  is  required  to 
do  this.  The  manufac- 
turers make  the  claim 
that  this  wrench  is  ad- 
justable to  16  dif¥erent 
angles.  Jaws  or  nut 
holders  of  various  sizes, 
but,  of  course,  inter- 
changeable in  the  handle, 
are  provided.  It  is  pos- 
sible with  this  wrench 
squarely  to  engage  a 
thin  nut  on  a  flat  surface, 
as  the  jaws  are  widened 
in  front  so  as  to  come 
flush  with  the  cheeks  of  the  handle. 
The  handle  is  offset  on  one  side. 
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MAKING  MUSIC  WITH  AN  ORDINARY  TYPEWRITER 


X  Cemnot  Sing  the  Old  Songs 
Melody 

Scale  of  E  (  E-flat.)  ABE 
Two-fourths,  or  double  meaeiure. 
Elrfith-noteB  understood. 


=  G      F  F, 

s 

can-not  sing 


les  4£ 

the  old 


=  A  0  D,  160=4b.  G  = 
sung  long  years    a-go.  For 


=  G  P  F  E  =  4ED  A=AG  GF  =  4E.  E  = 
heart  and  voice  would  fall  me, And  foolish  tears  would  flow, For 
=ED        E  0'=0'BG        E=GPFE  = 

by-gone  hours  come  o'er  my 


heart. With  each  fa-mll-lar 


=E/D/C      b  =    G      F      F.     16E  =  4E  D 
strain;  I    can-not  sing  the    old  songs, 


=A  C  D,  iec=  4b.  b 
dream  those  dreams  a-galn,  I 


=    G      A    B      "B  = 

c  = 

can-not  sing  the 


=  D'/C  E. 

old  songs. 


16F  =    G        b         Gt     16F  =  4E, 

=  — 
Or      dream  those  dreams  a  -  gain. 


A  method  of  writing 
music  on  a  typewriter 
or  printing  it  with 
the  type  of  an  ordi- 
nary type  case,  and 
still  having  it  suffi- 
ciently clear  so  that  it 
can  readily  be  played 
after  a  little  practice, 
has  been  worked  out 
by  Clarence  G.  Gates 
of  Tuscola,  111.  He 
has  found  it  possible 
to  quickly  copy  on  a 
typewriter  any  music 
in  this  manner,  and 
for  illustration  wrote 
a  familiar  melody,  as 
shown  in  the  accom- 
panying illustration. 

The  keys  of  a  piano 
furnish  the  basis  of  the  system,  each 
key  being  represented  by  a  fixed  sym- 
bol of  letters  with  accompanying  char- 
acters. In  detail,  the  system  is  as 
follows : 

All  white  keys  above  middle  C  are 
indicated  by  capital  letters. 

All  white  keys  below  middle  C  are 
indicated  by  small  letters. 

Fourth  octave  above  middle  C :  C"  ' 
J)// '  E"  '  F"  '  G"  '  A"  '  B"  '  (three- 
prime.) 

Third  octave  above  middle  C :  C" 
E"  F"  G"  A"  B"  (two-prime.) 

Second  octave  above  middle  C:  C 
D'  E'  F'  G'  A'  (prime.) 

First  octave  above  middle  C :  C  D  E 
F  G  A  B 

First  octave  below  middle  C :  c  b  a  g 
fed 

Second  octave  below  middle  C:  c'  b' 
a'  g'  f  e'  d'  (prime.) 

Third  octave  below  middle  C:  c"  b" 
a"  g"  f"  e"  d"  (two-prime.) 

Fourth  octave  below  middle  C :  c"  ' 
b"'  a"'  g'"  f''  e"'  d'"  (three- 
prime.) 

C  and  c  are  the  same  note,  middle  C, 
and  it  is  the  only  note  indicated  by  two 
letters,  as  the  primes  of  the  letters  in  = 
the  first  octave  above  and  belov/,  in-        The  method  is  widely  adaptable. 


Reproduction  of  Music  and  Words  of  Familiar  Song, 
Written  on  a  Typewriter 

dicate  different  notes,  or  keys.  Any 
letter  underlined,  is  flatted.  Any  letter 
with  dot  or  period  above  it,  or  the 
mark  A  following  it,  is  sharped. 

Whole   notes,   half   notes,  quarter 
notes,    eighth    notes,    and  sixteenth 
notes,  are,  respectively,  indicated  by 
the  numbers  1,  2,  4,  8,  and  16  placed  be- 
fore any  letter.   Where  there  are  more 
notes  of  one  kind  in  a  musical  compo- 
sition, the  particular  number  indicating 
such  notes  may  be  omitted,  when  such 
phrases,  as  ^'quarter  notes  understood," 
or    ''eighth    notes    understood,"  are 
placed  at  the  top  of  the  piece. 
The  rests  are : 
Whole  rest  — 
Quarter  rest  X 

A  period  after  a  note  (letter)  means 
the  same  as  in  ordinary  music  writing, 
that  is,  a  half  increase  in  the  time  of 
the  note. 

A  tie  is  indicated  by  a  plus  sign,  -f 
A  slur  is  indicated  by  one  or  more 
/  //  placed  between  two  or  more  let- 
ters. 

The  natural  is  indicated  by  the  cap- 
ital letter  N. 

The  bar  of  a  measure  is  — 


Half  rest  II 
Eiehth  rest 
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WINDSHIELDS  CAN  BE 
USED  FOR  TABLES 

Windshields  which  can  be  used  for 
luncheon  tables  on  a  motor  touring  car 
are   now   being   manufactured.  The 


Windshields  on  a  Touring  Car  Readily  Adjustable 
into  Luncheon  Tables 


shields  are  provided  for  both  the  driv- 
er's seat  and  the  tonneau,  and  are 
primarily  intended  to  be  so  easy  of  ad- 
justment for  different  wind  conditions 
as  to  be  at  all  times  as  unobtrusive  as 
possible.  This  ready  adjustment  inci- 
dentally makes  it  possible  to  bend  both 
shields  over  to  a  horizontal  position, 
thus  forming  tables  for  luncheon. 


SILVERED  FLY  SCREENS 
FOR  DISHES 

It  is  customary  in  France  during  the 
summer  to  protect  dishes  of  fruit, 
pastry,  and  the  like,  from  flies  by  plac- 
ing bell  jars  of 
glass  o  r  metal 
over  them.  These 
devices,  how- 
ever, are  rather 
too  clumsy  and 
inelegant  to  sat- 
isfy Parisian 
taste,  and  the 
glass  and  metal 
bells  are  now 
giving  way  to  bells  of  fine  wire  screen, 
in  silver,  nickeled  steel,  etc.,  with  elab- 
orately ornamented  tops. 

These  protectors  are  called  in 
French  ''para-mouche,"  literally  "para- 
fly,"  just  as  the  word  ''parasol"  means 
sun  protector. 


GENERATING  PLANTS  FOR 
OLD  ELECTRIC  TRUCKS 

One  of  the  large  national  express 
companies,  on  finding  that  it  had  a 
considerable  number  of  electric  motor 
trucks  which  had  ap- 
parently outworn  their 
usefulness,  decided  to 
attempt  a  rejuvenation, 
rather  than  scrap  the 
machines  or  sell  them 
for  a  song.  The  re- 
juvenation was  effected 
by  discarding  the  bat- 
teries altogether  and 
installing  in  their  place 
power  plants  consisting 
of  a  small  gasoline  mo- 
tor direct-connected  to 
a  direct-current  gener- 
ator. It  is  claimed  that  the  capacity 
of  these  outfits  is  sufficient  for  all  the 
ordinary  requirements  of  the  work 
done  by  the  vehicles. 

In  the  first  experiments  the  engine 
and  generator  were  installed  directly 
on  the  battery  bed,  the  old  controller 
was  used,  and  the  current  from  the 
generator  was  carried  to  it  just  as  was 
the  current  from  the  battery,  and  then 
to  the  motor  or  motors.  Later  installa- 
tions were  more  elaborate  and  power- 
ful. 


WATER  BUGS  THRIVE  ON 
POSTAGE  STAMPS 

Postmaster-General  Hitchcock  is 
casting  about  for  some  means  to  curb 
the  voracious  appetite  of  water  bugs 
for  the  gum  on  the  backs  of  postage 
stamps.  Occasionally  complaints  are 
received  at  the  Post  Office  Department 
in  Washington  that  stamps  do  not 
stick  to  envelopes.  The  reason  almost 
always  is  that  the  greater  part,  if  not 
all,  of  the  gum  on  the  backs  has  been 
eaten  off  by  these  bugs.  Thus  far  it 
has  been  an  unsolvable  question  how 
to  stop  this.  Mr.  Hitchcock  has  given 
the  strictest  orders  that  no  poison  of 
any  kind  tending  to  kill  or  drive  away 
the  bugs  be  put  in  the  gum.  He  con- 
siders it  better  that  a  part  of  the 
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stamps  go  gumless  than  that  any  per- 
son run  the  risk  of  being  poisoned  from 
moistening  the  backs  of  stamps.  Nor 
is  any  bug  poison  permitted  to  be 
placed  near  the  stamps  for  the  same 
reason.  Of  course,  every  effort  is  made 
to  keep  down  the  number  of  the  pests, 
but  it  is  well  known  that  they  swarm 
to  places  where  there  are  paper,  paste 
and  mucilage,  the  dainties  of  which 
they  are  most  fond. 


small  spring  holds  the  pin  in  place  and 
the  latter  is  protected  by  the  hub  which 
extends  beyond  it.   In  the  drawing  the 


NOZZLE  THROWS  STREAM 
AT  RIGHT  ANGLES 

A  new  fire  nozzle  has  made  its  ap- 
pearance designed  for  the  purpose  of 
throwing  a  stream  of 
water  at  a  right  angle  or 
also  in  a  cone  toward 
rear  of  the  discharge. 
At  the  mouth  of  the  noz- 
zle is  a  concave  baffle 
plate  held  out  from  the 
discharge  point  a  few 
inches  by  sliding  rods. 
When  this  is  forced 
down  through  a  burning 
floor  a  stream  of  water 
can  be  thrown  up  against 
the  ceiling  below  by  the 
firemen.  If  the  joist  and 
lathing  in  the  ceiling  be- 
low are  burning,  the  baf- 
fle is  pulled  back  and 
closed.  This  throws  a 
stream  of  water  through 
a  hole  in  the  side  of  the 
nozzle  at  a  right  angle 
and  in  behind  the  burning  joist. 


NUT-LOCKING  DEVICE  FOR 
WAGON  AXLE 

Accidents  resulting  from  a  nut  drop- 
ping off  the  wooden  axle  of  a  wagon 
may  be  avoided  by  the  use  of  the  lock 
nut  outlined  in  the  accompanying 
sketch,  which  shows  a  section  of  axle 
with  the  nut  in  place  and  locked.  A 
recess  drilled  into  the  thread  receives 
the  locking  pin  which  passes  through 
the  nut  and  also  through  the  head  of 
the  bolt  which  carries  the  nut.  A 


Nut  Lock  Which  may  be  Readily  Attached 
to  Wooden  Axle  of  Wagon 

hub  does  not  appear.  There  is  nothing 
complicated  in  the  device  and  the 
makers  assert  that  an  hour's  work  by 
one  man  is  sufficient  to  attach  a  set  of 
locks  to  a  wagon. 


THREE-WHEELED  TRUCK  FOR 
CABLE  DRUMS 

The  drums  upon  which  electric 
cables  are  wound  are  of  such  great 
size  and  weight  that  special  wagons 
or  trucks  are  required  to  transport 
them.  These  are  generally  four- 
wheeled  steel  trucks  with  a  low  floor 
and  two  inclined  channel  beams  at  the 
ends  over  which  the  drums  can  be 
pushed,  but  a  new  type  of  truck  for 
such  purposes  has  recently  been  turned 
out  by  a  German  firm. 

This  truck  comprises  a  heavy  U- 


An  Ingenious  Three-Wheeled  Truck  Designed  for 
the  Transportation  of  Cable  Drums 

shaped  frame,  the  open  end  of  which 
is  provided  with  a  removable  crossbar, 
while,   at   either   side,   rises   a  steel 
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post  provided  with  a  slot  in  which  the 
spindle  of  the  drum  may  be  moved  up 
and  down.  The  frame  is  carried  on 
three  wheels.  When  a  drum  is  to  be 
transported  by  this  truck,  the  cross- 


bar is  removed  and  the  truck  is  pushed 
backward  until  the  drum  is  inclosed  by 
it,  the  bar  is  replaced  and  bolted,  and 
the  drum  is  raised  from  the  ground  by 
operating  the  levers. 


STEEL  MOTOR-CAR  WHEEL 

Superiority  of  steel  over  wood  is  the 
''talking  point"  most  emphasized  by 
the  manufacturers  of  the  steel  auto- 


Steel  Wheel  Showing  Construction  and  Facility 
of  Replacing  Parts 


mobile  wheel  shown  in  the  accom- 
panying illustration.  Strength  of  from 
two  to  five  times  that  of  a  wooden 
wheel  of  the  same  weight  is  claimed 
for  the  steel  wheel,  and  it  is  so  simple 
in  construction  that  it  may  be  dis- 
mounted and  any  of  the  parts  easily 
replaced.  The  natural  spring  of  the 
steel  is  an  advantage  as  it  imparts  some 
degree  of  resiliency,  making  the  new- 
style  wheel  particularly  useful  on  elec- 
tric vehicles  which  ordinarily  are 
equipped  with  solid  or  cushion  tires. 


CITY  GARBAGE  UTILIZED 
IN  STREET  LIGHTING 

The  garbage  and  other  refuse  of  Min- 
neapolis, Minn.,  is  being  utilized  to 
generate  current  for  200  street-illu- 
mination arc  lamps,  the  health  depart- 
ment, which  collects  the  garbage  and 
refuse  and  operates  the  incinerator,  be- 
ing paid  $5  per  street  lamp  less  than 
the  city  pays  the  lighting  company. 

Most  of  the  garbage  gathered  from 


Minneapolis  homes  is  drained  by  the 
householders,  at  the  request  of  the 
health  department,  then  wrapped  up  in 
paper  and  placed  in  covered  cans. 
Combustible  trade  refuse  is  brought  to 
the  furnace  at  private  expense.  The 
draining  and  wrapping  of  the  garbage 
increases  its  combustible  value  to  a 
considerable  extent,  as  well  as  help- 
ing keep  the  cans  clean  and  making 
once-a-week  collection  in  the  residence 
districts  satisfactory  even  in  the  sum- 
mer time. 


GIRL  HAS  A  SILVER 
"JAWBONE" 

That  a  silver  "jawbone"  is  practical 
and  efficient  has  been  proven  after  a 
thorough  test  in  the  case  of  a  patient 
of  a  Chicago  physician.  A  sarcoma,  a 
form  of  cancer,  had  attacked  the  lower 
jaw  in  a  girl  of  eleven,  destroying  a 
portion  of  it  and  threatening  death  in 
a  short  time.  The  surgeon  removed 
half  of  the  jawbone  on  the  diseased 
side  and  inserted  a  silver  framework 
shaped  somewhat  like  the  bone,  hav- 


ing  a  large  knob  similar  to  the  joint 
end  of  the  natural  bone,  for  articula- 
tion with  the  bones  of  the  skull.  The 
other  end  of  the  frame  was  inserted  for 
one-third  of  an  inch  into  the  healthy 
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portion  of  the  jawbone  and  then  the 
soft  tissues  were  sutured  around  the 
framework. 

After  some  little  trouble  perfect  heal- 
ing had  taken  place,  and  the  patient, 
now,  after  a  test  long  enough  to  sat- 
isfy the  surgeons,  has  a  serviceable 
lower  jaw,  half  natural  and  half  silver, 
with  scarcely  any  external  evidence  of 
her  unusual  possession  except  a  slight 
lack  of  symmetry  in  the  two  sides  of 
the  face.  A  bridge  even  supplies  the 
missing  natural  teeth  on  that  side.  The 
illustration,  reproduced  from  the  Jour- 
nal of  the  American  Medical  Associa- 
tion, shows  the  framework  in  place,  as 
revealed  by  the  X-ray. 


FIGHTS  LOCUST  PLAGUE 
WITH  EPIDEMIC 

Great  success  has  been  met  with  by 
M.  Felix  d'Herelle,  a  young  French 
physician,  in  fighting  the  locust  plague 
in  Argentina.  During  a  visit  to  Mex- 
ico two  years  ago,  the  physician  ob- 
served an  epidemic  among  the  locusts 
there  and,  after  prolonged  research, 
succeeded  in  discovering  the  bacillus 
of  the  disease.  He  decided  that  the 
best  means  of  combating  the  insect 
would  be  to  spread  this  disease  among 
them,  and  the  Argentine  government 
invited  him  to  make  a  practical  test  of 
the  idea. 

His  first  experiments  were  success- 
ful. A  column  of  locusts  kept  between 
barriers  for  observation  purposes,  were 
exterminated  six  days  after  they  had 
eaten  grass  sprinkled  with  a  prepara- 
tion containing  cultures  of  the  bacillus. 
Further  tests  showed  that  the  infected 
insects  spread  the  disease  over  great 
distances  in  a  very  short  time,  dead  lo- 
custs being  found  30  miles  from  the  in- 
fected fields.  Forty  days  after  the  test, 
locusts  bearing  the  characteristic  marks 
of  the  epidemic  were  found  250  miles 
from  the  infected  area. 

The  French  physician  declares  that 
his  preparation  is  harmful  only  to  the 
locust,  the  cattle  and  flocks  grazing  on 
fields  sprinkled  with  it  suffering  no  ill 
effects. 


USEFUL  YACHTING 
SOUVENIRS 


Yachting  souvenirs  and  novelties 
which  have  a  practical  as  well  as  orna- 
mental   value,    comprising  compass- 


Silver  Inkstands  and  Cigar  Lighters  Made  in  the 
Shapes  of  Side  Lights  and  Capstans 


sundial  paperweights,  bollard  ink- 
stands, capstan  inkstands  and  cigar 
lighters,  ventilator  pepper  boxes,  and 
the  like,  made  their  appearance  during 
the  yachting  season.  Two  of  the 
novelties  are  shown  in  the  illustra- 
tions, one  being  a  solid-silver 
yacht  side  light  made  both  as  an  ink- 
stand and  as  a  cigar  lighter,  and  a 
solid-silver  capstan  cigar  lighter.  The 
capstan  is  also  made  up  in  the  form  of 
an  inkstand  and  pepper  box. 


PECKING  AT  BAIT  BRINGS 
SHOWER  OF  GRAIN 

A  newly  invented  type  of  automatic 
poultry  feeder  depends  upon  the  same 
principle  that  is  used  in  baiting  a  trap, 
for  this  feeder  has  a  bait  that  is  pecked 
by  the  hungry  fowls  and,  in  response, 
the  machine  lets  a  shower  of  grain 
fall  on  the  ground,  which  they  devour. 

The  machine  consists  of  a  galvan- 
ized-iron  supply  fount  filled  with  grain 
and  a  revolving  toothed  wheel  at  the 
base  of  it.  This  wheel  is  mounted  on 
very  delicate  bearings  which  admit  of 
its  movement  at  the  slightest  touch. 
Attached  to  the  wheel  is  a  shaft  which 
supports  the  bait.  The  bait  consists 
of  a  hollow  tube  of  wire  netting  con- 
taining wheat.  The  fowls  see  the 
wheat  through  the  netting  and  peck  at 
it,  causing  the  toothed  wheel  to  re- 
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A'olve  and  throw  out  grain  from  the  top 
supply  fount  which  falls  on  the 
lower  metal  cone  and  is  scattered  over 


Automatic  Poultry 
Feeder  Which 
Scatters  Grain 
Around  Ground 
When  a  Fowl 
Pecks  at  Swinging 
Bait 


the  ground  almost  as  efficiently  as  by 
hand.  This  prevents  the  fowls  from 
gorging  themselves. 
^  After  the  feeder  has  been  in  use  for 
a  time  there  is  no  great  rush  by  the 
fowls  to  peck  the  bait  as  one  would 
imagine.  Some  fowls,  the  "wise" 
ones,  wait  around  in  a  circle  where  the 
grain  will  be  thrown  and  the  one  which 
pecks  the  grain  usually  gets  very  lit- 
tle of  it. 


SOCKET  REGULATOR  FOR 
INCANDESCENT  LAMP 

A  new  form  of  regulator  for  incan- 
descent electric  lamps  is  shown  in  the 
illustration.  It  is  a  small  compact  at- 
tachment to  be 
inserted  between 
the  lamp  and  the 
socket  and  the 
quantity  of  light 
is  regulated  by 
means  of  a  small 
screw.  The  fea- 
ture of  the  de- 
vice is  a  wire  re- 
sistance wound  upon  a  bobbin  across 
which  a  contact  is  made  by  a  brass 
spring  on  the  end  of  the  screw  shaft. 


The  resistance  is  contained  within  a 
ventilated  brass  casing  and  the  device 
is  made  of  heavy  stampings  in  order 
to  give  it  the  necessary  rigidity.  The 
regulator  is  manufactured  in  several 
assortments  of  brasses  and  bronzes  to 
match  different  kinds  of  electrical  fix- 
tures. 


NEW  SPRING  SUSPENSION 
FOR  MOTOR  CARS 

An  automobile  spring-suspension 
system  of  a  radical  type  is  being 
demonstrated  by  a  West  Melbourne 
(Australia)  inventor.  Not  only  is  the 
arrangement  of  springs  and  levers 
somewhat  startling,  but  the  results  of 
the  tests  made  have  been  such  as  to 
call  forth  favorable  comment  from  ex- 
perts. As  shown  in  the  accompanying 
illustration  there  is  an  entire  absence 
of  leaf  springs  in  the  system,  all  the 
springs  being  of  the  spiral  type  and 
all  working  under  compression.  By 
virtue  of  the  lever  action,  which  for 
all  its  simple  appearance  is  decidedly 


Motor-Car  Spring-Suspension  System 

complex,  the  weight  of  the  car  is  di- 
vided among  the  various  springs.  Not 
only  is  the  downward  tendency  of  the 
body,  as  when  the  car  wheels  drop  in- 
to a  hole,  checked  by  the  spring  ar- 
rangement, but  the  rebound  is  caught, 
cushioned  and  absorbed.  The  system 
was  recently  tested  out  on  a  specially 
built  car  equipped  with  solid-rubber 
tires,  and  the  value  of  the  novel  equip- 
ment demonstrated  under  unfavorable 
conditions. 


CThe  balloon  "Uncle  Sam"  made  a 
new  record  for  elimination  races  July 
27  and  28  in  preparation  for  the  inter- 
national contest  by  drifting  from 
Kansas  City,  Mo.,  to  Manassas,  Va., 
a  distance  of  925  miles  in  36  hours. 
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REMARKABLE  BAGGAGE- 
SMASHING  TEST 

A  trunk  which  is  expected  to  thor- 
oughly discourage  baggage  smashers 
was  given  a  rather  unusual  test  re- 
cently in  Los  Angeles. 
It  was  hoisted  to  the 
roof  of  a  department 
store  in  the  course  of 
erection  and  dropped 
from  a  crane  to  an  ex- 
cavation below,  a  dis- 
tance of  215  ft.  The 
68-lb.  trunk  hit  the 
ground  with  great 
force,  but,  according  to 
the  claims  made,  was 
hardly  dented,  its  con- 
dition being  so  good 
that  it  could  be  used  for 
a  trip  around  the  world. 

The  trunk  is  con- 
structed of  thin  veneers 
of  hard  wood  with  the  grain  running 
in  various  directions,  this  resulting  in 
a  very  tough  and  light  piece  of  lug- 
gage. 

AN  INTERLOCKING 
PACKING  HOOK 

A  special  hook  said  to  be  particu- 
larly effective  in  removing  greased 
packing  from  around  shafts  and  bear- 
ings, such,  for  instance,  as  out  of  the 
grease  boxes  on  the  axles  of  railroad 
rolling  stock,  is  here  shown.  It  is  made 
of  soft  steel  with  hardened  points, 
and  by  a  slight  twist  and  the  slipping 


BRICK  HOUSE  INSIDE 
SCHOOL  BUILDING 

A  complete  brick  house  inside  the  big 
hall  of  a  schoolroom  has  been  erected 
by  a  dozen  students  of  the  London 


House  Built  by  Students  Inside  a  School 


County  Council  School  of  Building. 
All  the  work  on  the  structure  was 
done  by  students,  and  it  is  the  intention 
to  remove  the  house  outside  and  then 
use  it  for  a  students'  club  house.  It  is 
in  the  style  of  a  Tudor  cottage,  with 
red-tiled  roof.  There  is  a  breakfast 
room,  dining  room,  bedroom  and  bath- 
room. Other  students  of  the  school  are 
now  making  furniture  for  the  house. 


Simple  Device  for  Readily  Removing  Greased  Packing 

of  the  ferrule  along  the  shank,  the 
points  form  a  loop  through  the  pack- 
ing, thus  affording  a  secure  hold  in 
pulling  out  the  packing. 


CThe  Navy  Department  of  the  United 
States  has  invited  manufacturers  to 
submit  plans  for  the  hydro-aeroplanes 
it  is  proposed  to  make  part  of  the 
equipment  of  each  battleship. 


PUMPING  WATER  INTO 
CANAL 

Water  is  supplied  for  the  Canal 
d'Orleans  in  France  by  pumping  it 
from  the  Loire  River  by  means  of 
what  is  termed  a  "canal  regulator." 
The  canal  connects  the  Loire  with  the 
Loring  Canal  through  which  the  lesser 
river  finds  outlet  into  the  Seine.  It 
formerly  was  fed  by  a  number  of 
small  streams  and  13  reservoirs,  but 
the  water  derived  from  these  sources 
was  found  inadequate  for  the  traffic  of 
the  canal.  The  ''regulator"  lifts  the 
water  from  the  Loire  River  by  means 
of  electric  pumps,  operated  by  power 
obtained  from  a  central  station  estab- 
lished for  that  purpose. 
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SPRING  SEATS  FOR 
MOTORCYCLES 

An  English  inventor  has  evolved 
the  spring  carrier  seats  and  footboard 
attachment  for  motorcycles  shown  in 


Spring  Carrier  Seat  and 
Wheeled  Footboard 


the  accompanying  illustration.  The 
side  wheels,  he  declares,  would  prove 
a  boon  to  learners  and  even  to  expe- 
rienced riders  who  become  nervous  in 
heavy  traffic.  The  devices  are  also 
recommended  for  the  use  of  women 
riders.  In  the  event  of  a  skid  the 
trailer  side  wheels  would  be  brought 
into  action. 


DETERMINING  CARBON 
IN  STEEL 

An  improved  ''combustion  train," 
as  is  called  the  apparatus  for  determin- 
ing the  percentage  of  carbon  in  steel, 
has  recently  been  perfected  by  a  Phil- 
adelphia engineer.  The  steel  to  be 
tested  is  placed  in  the  heating  chamber 
of  an  electric  furnace  into  which  pure 
oxygen  has  been  introduced.    The  car- 


carboa  dioxide.  The  carbon-dioxide 
gas  is  then  dried  and  purified  in  a  se- 
ries of  glass  tubes  and  bulbs,  and 
finally  passes  into  a  collecting  bottle 
where  its  weight  is  easily  computed. 

The  advantage  of  this  combustion 
train  over  other  existing  types  is  found 
in  a  double  bulb  which  contains  potash 
in  certain  form,  with  which  the  car- 
bonic acid  combines,  making  it  possi- 
ble to  determine  the  amount  of  carbon 
by  the  increase  in  weight  of  the  bulb. 
In  this  device,  the  bulb  has  so  many 
improvements  for  controlling,  hand- 
ling^ and  increasing  accuracy  that  the 
chemist  may  make  more  than  100 
combustions  without  refilling  the  bulb. 


THE  NAMING  OF 
LOCOMOTIVES 

An  amusing  story  having  to  do  with 
the  naming  of  locomotives  was  recently 
published  in  the  "Berliner  Tageblatt." 
At  the  meeting  of  the  board  of  directors 
of  a  small  local  railroad  in  Germany 
the  question  of  naming  three  new  loco- 
motives was  discussed. 

One  director  who  was  more  or  less 
of  a  joker  proposed  that  the  locomo- 
tives be  named  'Tsolani,"  ''Luther," 
and  "Galileo,"  giving  as  his  reason 
three  famous  sayings  of  these  men. 
General  Isolani  (in  Schiller's  drama 
"Wallenstein")  says  "They  are  late  to 
come,  yet  they  arrive."  Before  the 
Reichstag  at  Worms  Luther  said  "Here 
I  stand  and  cannot  otherwise."  Gali- 
leo, after  having  retracted  his,  at  the 


Showing  Electric  Apparatus  for  Determination  of  Carbon  in  Steel:  A  and  B,  Purifying  Tubes  for  Oxygen; 
C,  Electric  Combustion  Chamber;  D,  Delivery  Tube;  E,  Tube  for  Removing  Impurities  from  Carbon 
Dioxide:  F,  Bulb  for  Removing  Moisture  from  Carbon  Dioxide;  G,  Double  Potash  Bulb  for  Absorbing 
Carbon  Dioxide 

bon  as  well  as  the  steel  are  thus  time,  heretic  belief  that  the  earth 
burned  or  oxidized,  the  carbon  com-  moved  around  the  sun,  said,  "And  yet 
bining  with  the  pure  oxygen  to  form     she  moves." 
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EXAMINING   THE   BODY   WITH  SEARCHLIGHTS 


Inventive  genius  has  now  made  it 
possible  to  look  into  nearly  all  the 
hollow  organs  of  the  body  during  life, 
to  extract  foreign  bodies  which  have 
lodged  there  accidentally,  or  to  ex- 
plore and  treat  diseased  conditions. 
Children,  fre- 
quently, and 
grown  people, 
occasion- 
ally, swallow 
or  suck  into  the 
windpipe  vari- 
ous objects, 
which  lodge  in 
the  esophagus, 
or  in  the  bron- 
chial tubes. 


have  lodged  in  the  esophagus,  the 
passage  to  the  stomach. 

An  improvement  on  this  instrument 
enables  the  surgeon,  through  conven- 
iently arranged  mirrors 
and    a    small  electric 
lamp  at  the  end,  to  have 
a  view  of  the  interior 
of  the  stomach,  and  he 
may  study  the  condi- 
tion of  the  lin- 
ing of  that  or- 
gan. The  inside 
of  the  bladder 
may   be  ex- 
plored in  the 
same  way. 
The  X-ray  is 


The  bronchoscope  is  a  tube  with  a 
handle  and  mirror  by  means  of  which 
the  surgeon  can  look  down  into  the 
bronchial  tubes  and  locate  such  for- 
eign bodies,  and  by  the  aid  of  other 
appliances  they  may  be  grasped  and 
removed.  A  similar  instrument  is 
used  for  locating  objects  which  may 


also  used  for  locating  such  foreign  ob- 
jects in  the  bronchial  tubes  or  esopha- 
gus, and  they  may  then  be  removed  by 
forceps  or  other  extractors  under  the 
guidance  of  the  eye. 

The  tube  for  washing  out  the  stom- 
ach has  been  used  for  a  long  time, 
but  by  means  of  a  longer  tube  the 
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stomach  may  be  passed  and  the  duo- 
denum, the  first  portion  of  the  intes- 
tine, may  also  be  explored.  The  radi- 
ograph shows  this  instrument  with  a 
metal  ball  on  the  end  far  down  in  the 
intestine.  It  is  used  to  ascertain 
whether  the  passage  from  the  stomach 
is  free  or  constricted  by  disease,  as 
sometimes  happens.  The  same  instru- 
ment is  also  used  for  feeding  infants 


whose  stomachs  will  retain  no  food. 
A  small  bucket  on  the  end  of  a  thread 
may  also  be  passed  through  the  tube 
and  into  the  bowel,  and  the  secretions 
of  that  portion  of  the  digestive  tube 
may  be  collected  and  withdrawn  for 
examination. 

By  the  use  of  these  ingenious  in- 
struments much  suffering  is  prevented, 
and  many  lives  are  saved. 


HYDRO-AEROPLANE  MODEL 
OF  UNUSUAL  SIZE 

A  model  hydro-aeroplane  which  ap- 
pears to  be  large  enough  for  a  regular 
aeroplane  motor,  but  which  is  driven 


Courtesy  Airt-riift 

An  Exceptionally  Large  Hydro-Aeroplane  Model,  Driven  by  Rubber  Bands, 
Used  in  Germany  for  Testing  Various  Types  of  Planes 

for  a  short  distance  by  two  excep- 
tionally powerful  rubber-band  motors, 
is  being  used  on  one  of  the  German 
rivers  for  testing  the  efficiency  and 
stability  of  various  kinds  and  shapes  of 
planes.  The  little  hydro-aeroplane 
consists  of  a  small  one-passenger  boat 
fitted  with  planes.  The  rubber  bands 
are  stretched  from  end  to  end  of  the 
craft  and  are  twisted  up  in  the  same 
.manner  as  the  small  bands  of  a  toy 
aeroplane. 


BORING  CYLINDERS  WITH 
AUTOMOBILE  POWER 

An  unusual  application  of  motor-car 
power  in  an  emergency  is  related  from 
Mississippi.  A  machine  company  at 
Jackson  was  recently 
called  on  to  bore  out 
the  hydraulic  water  cyl- 
inders for  a  cotton  com- 
press at  Yazoo  City. 
The  cylinders  were  27 
in.  in  diameter  and 
made  of  cast  steel.  In 
order  to  do  the  work  it 
became  necessary  to 
obtain  power  by  some 
special  means,  as 
neither  steam  nor  elec- 
tric power  were  avail- 
a  b  1  e  at  the  cotton 
plant.  The  problem 
was  solved  by  using  a 
steam-power  motor 
car.  The  engine  was 
connected  up  with  the 
boring  bar  by  means  of 
sprockets  and  chain. 
The  time  required  to 
bore  out  the  cylinders 
and  packing  grooves  was  101  hours. 


C Chicago  and  Philadelphia  are  desig- 
nated as  the  ^'laboratories  and  work- 
shops" of  America  by  a  Frenchman 
who  has  recently  visited  the  United 
States  and  spent  two  whole  weeks 
'"investigating"  its  customs  and  re- 
sources. He  also  referred  to  New 
York  as  the  ''hotel  and  restaurant"  and 
Washington  as  the  "salon"  of  the 
nation. 


THE  WONDERS  OF  LIGHT 


VIII— What  Eye  Hath 
Not  Seen 

WE  feel  infinite  compas- 
sion for  those  unfor- 
tunates who  are  born  into 
the  world  blind  or  deaf  or 
dumb.  We  think  of  all  that 
they  must  necessarily  miss ; 
the  gorgeous  colors  of  sun- 
rise and  sunset ;  the  rich, 
emerald  greens  of  a  spring 
landscape;  the  ruby  and 
gold  of  a  northern  autumn. 
When  we  listen  to  the  sub- 
lime music  wrought  by  a 
master  touch  on  violin  or 
piano,  or  sit  entranced  as 
we  hear  the  voices  of  those 
who  lead  us  from  the  shad- 
owy vales  of  everyday  life 
to  the  mountain  tops  of  hap- 
piness with  their  exquisite 
harmonies  of  deathless 
song,  we  sorrow  for  the  sad 
lot  of  those  who  can  never 
appreciate  nor  understand 
in  the  slightest  degree  these 
delights  of  sense  perception. 

They  are  like  barren,  iso- 
lated islands  in  a  wide,  wide 
sea,  and,  so  far  as  existence 
is  concerned,  it  were  better, 
mayhap,  had  they  never 
been  born.  There  has  been 
but  one  Helen  Keller,  but 
one  Laura  Bridgman.  All 
the  others  have  not  as  much 
enjoyment  as  the  lower 
forms  of  life  that  are  en- 
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dowed  with  all  their  natural 
senses. 

And  yet  we  are  not  much 
better  off  with  our  splendid 
gifts  of  sight  and  hearing,  if 
we  consider  all  the  wonder- 
ful phenomena  about  us  of 
which  we  know  the  exist- 
ence, but  cannot  perceive 
by  any  of  our  senses.  If  an 
inhabitant  of  some  other 
planet  where  sense  develop- 
ment has  reached  its  high- 
est perfection,  were  to  visit 
this  world  of  ours,  he  might 
regard  us  in  very  much  the 
same  way  as  we  regard  the 
sense-bound  Helen  Keller. 

We  hear  by  means  of  vi- 
brations; we  see  by  vibra- 
tions ;  we  are  warmed  by 
them.  The  mystical  quiver- 
ings and  pulsations  that 
travel  through  the  ether  are 
only  means  by  which  we 
perceive  the  glories  of  color 
and  form,  and  only  the 
smallest  fraction  of  these  vi- 
brations are  we  capable  of 
interpreting. 

Suppose  we  are  sitting  in 
a  room  that  is  perfectly 
dark,  where  a  steel  bar  is  so 
suspended  that  it  can  vi- 
brate without  any  friction, 
and  with  as  great  velocity  as 
we  desire  to  give  it.  Let  us 


The  Mysterious  Rooms  Which  are  Locked  to  Human  Senses.  Dr.  Ogden  Describes  the  Vibrations  of  All 
Speeds,  and  These  may  be  Compared  to  the  Various  Floors  of  a  Skyscraper  Apartment  House  in  Which 
the  Only  Apartments  Open  to  Human  Perception  are  the  Ones  Called  Sound,  Heat  and  Light,  While  the 
Intermediate  Apartments  are  Those  to  Which  Science  is  Striving  to  Gain  Entrance. 
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start  the  bar  spinning  on  its  axis.  We 
hear  nothing,  see  nothing,  until  the 
bar  beats  the  air  16  times  in  a  second ; 
then  we  become  conscious  of  a  deep, 
humming  sound,  the  lowest  that  may 
be  heard  by  human  ears.  We  increase 
the  rate  to  17  vibrations  and  the  pitch 
rises;  then  on  to  32,  when  we  hear 
the  octave  of  the  first  sound;  then  on 
and  on,  doubling  the  rate  each  time, 
passing  through  the  various  octaves, 
and  the  pitch  is  ever  rising.  Finally 
when  it  is  vibrating  at  the  rate  of 
about  40,000  per  second,  the  sound  is 
a  shrill,  ear-splitting  shriek,  so  pierc- 
ing and  so  high-pitched,  that  it  actu- 
ally pains  us  to  hear  it.  Then  increase 
the  rate  a  few  vibrations.  The  sound 
ceases  absolutely,  although  the  bar  is 
still  vibrating.  We  have  passed  be- 
yond the  limits  of  human  perception 
of  sound  waves.  Then  speed  up  the 
bar;  fifty  thousand,  sixty  thousand,  a 
hundred  thousand,  five  hundred  thou- 
sand, a  million  vibrations  per  second. 
Still  no  perception  of  anything  that  is 
coming  from  the  bar.  Faster  and 
faster !  Ten  million,  a  hundred  mil- 
lion, a  billion!  Still  no  perception  of 
the  frightful  beating  of  ether  waves, 
through  any  of  our  senses.  An  almost 
incalculable  number  of  ether  waves  of 
different  lengths  have  hammered  upon 
us,  like  the  waves  of  a  mighty  ocean 
against  a  rock  cliff,  but  they  have  not 
affected  us,  so  far  as  we  know,  in  the 
slightest  degree. 

Up  into  the  trillions,  then,  runs  this 
ether-beating  bar,  and  then  we  begin 
to  perceive  that  something  out  of  the 
ordinary  is  happening.  From  the  bar 
there  comes  v  to  us  an  agreeable 
warmth;  it  is  now  sending  us  vibra- 
tions which  we  interpret  as  heat. 
Then  faster  and  still  faster  whirls  the 
bar  of  steel,  and  as  soon  as  it  attains 
the  rate  of  about  400  trillions  per  sec- 
ond, the  bar  begins  to  glow  with  a 
dull,  red  light.  Increase  the  rate  to 
440  trillions,  and  the  red  fades  into 
orange.  As  we  increase  the  speed,  the 
colors  change  successively  to  yellow, 
green,  blue,  and  finally,  at  about  twice 
the  rate  at  which  the  red  was  pro- 
duced, the  bar  becomes  beautifully  vio- 


let in  color.  Then  if  we  still  persist 
in  greater  speed,  the  colors  die  away, 
and  the  bar  whirls  on  in  absolute 
darkness,  giving  vibrations  of  still 
shorter  wave  lengths,  but  which  we 
are  unable  to  perceive  with  any  of  our 
sense  organs.  There  can  hardly  be 
any  doubt  that  all  these  different  rates 
of  vibration  mean  something,  if  we 
had  the  necessary  sense  acuteness  to 
perceive  them.  Yet  we  are  as  blind 
and  deaf  to  them  as  Helen  Keller  and 
all  other  like  unfortunates  are  to  ordi- 
nary light  and  sound. 

Suppose  that  this  earth  of  ours, 
whose  area  in  round  numbers  is  about 
197,000,000  square  miles,  had  no  civil- 
ized human  inhabitants  except  on  a 
plot  of  ground,  10  miles  square,  in  the 
center  of  a  vast  prairie,  and  that  we, 
the  dwellers  on  this  fair-sized  farm,  had 
never  ventured  beyond  this  area. 
Suppose  that  nothing  whatever  was 
known  of  the  balance  of  the  globe. 
We  could  not  claim  to  know  much  of 
the  earth  on  which  we  dwell,  and  if  we 
attempted  to  write  a  detailed  descrip- 
tion of  the  earth  from  what  we  per- 
ceived in  our  limited  area,  we  would 
necessarily  have  to  omit  the  most  won- 
derful things  on  this  planet  of  ours. 
We  would  know  nothing  of  mighty 
oceans,  of  stupendous  mountain 
ranges,  broad  rivers,  immense  canyons, 
beautiful  lakes,  roaring  cataracts,  cloud- 
crested  volcanoes,  the  strange  peoples, 
and  the  myriad  forms  of  life  that  exist 
elsewhere  on  this  globe.  We  would 
know  only  the  comparatively  few 
things  that  come  within  the  range  of 
one  who  is  limited  to  such  a  "cabined, 
cribbed  and  confined"  area. 

And  so  is  it  with  our  sense  percep- 
tion. Out  of  all  the  innumerable  tril- 
lions and  quadrillions  of  vibrations 
that  beat  upon  us  in  our  everyday 
lives,  we  perceive  just  a  few  quiver- 
ings of  the  ether,  and  interpret  them  as 
heat  or  light,  and  all  the  others  that 
may  be  as  varied  and  as  different  in 
their  effects,  as  light  is  different  from 
heat,  and  heat  from  sound,  are  abso- 
lutely unperceived  by  us.  Truly  we 
are  not  so  far  from  being  Helen  Kel- 
lers after  all ! 
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As  Tyndall  has  said :  "The  domain  of 
the  senses  in  nature  is  almost  infinitely 
small  in  comparison  with  the  vast  re- 
gion accessible  to  thought  which  lies 
beyond  them.  From  a  few  observa- 
tions of  a  comet  when  it  comes  within 
range  of  his  telescope,  an  astronomer 
can  calculate  its  path  in  regions  which 
no  telescope  can  reach ;  and  in  like 
manner,  by  means  of  data  furnished  in 
the  narrow  world  of  the  senses,  we 
make  ourselves  a  t 
home  in  other  and 
wider  worlds,  which 
are  traversed  by  the 
intellect  alone." 

We  have  all  gloried 
in  the  wonderful 
blending  of  colors  as 
seen  when  the  sun  is 
setting  in  conditions 
favorable  for  a  chro- 
matic display;  but  if 
our  eyes  were  sensi- 
tive to  the  vibrations 
above  and  below  the 
spectrum  limits,  what 
marvels  would  they 
reveal,  and  what  un- 
speakable harmonies 
o  f  radiance  would 
thrill  our  very  souls ! 
Were  our  eyes  sensi- 
tive to  "heat"  waves, 
we  could  see  perfectly 
well  in  an  absolutely 
''dark"  room,  if  there 
were  a  hot  stove  in 
the  room.  We  could 
use  thin,  hard  rubber 
windows  and  see 
through  them  as  we 
see  through  transpar- 
ent glass.  We  could 
use  spectacles  and  telescopes  whose 
lenses  were  of  thin  rubber! 

Suppose  we  could  look  deeply  into 
matter  and  see  the  wonderful  dance  of 
atoms  and  electrons  which  go  to  make 
up  "matter,"  and  perceive  these  infin- 
itely small  particles,  if  particles  they 
are,  moving  with  a  velocity  of  60,000 
miles  per  second.  Every  wire  carrying 
a  current  of  electricity  would  be  a 


Courtesy  111  us.  London  News 

Fig.  1— Photograph  Taken  under  Usual  Con- 
ditions, and  Showing  the  Man's  Shadow 
Fig.  2— Photograph   Taken    by  Ultraviolet 
Rays  at  Same  Time  as  Fig.  1.  in  Which 
Shadow  is  Not  Present 


the  mysterious  "lines  of  force"  of  Fara- 
day whirling  around  in  a  dizzy  dance 
about  the  poles  of  a  common  magnet. 

If,  on  the  other  hand,  we  could  go  to 
the  other  extreme  of  the  spectrum  and 
see  the  tiny  waves,  less  than  1/64,000 
of  an  inch  in  length,  that  are  known  as 
the  ultraviolet,  how  wonderful  it  would 
be !  Although  these  ultraviolet  waves 
do  not  stimulate  our  optic  nerves,  they 
will  afifect  a  photographic  plate.  Figure 
2  is  a  picture  of  a  man 
taken  in  full  sunlight 
by  means  of  these 
wonderful  rays.  The 
lens  used  was  made  of 
pure  quartz,  as  glass 
is  opaque  to  these 
smaller  ether  waves. 
The  lens  was  also 
covered  with  a  thin 
film  of  pure  silver, 
which  is  opaque  to  or- 
dinary sunlight  but 
quite  transparent  to 
the  ultraviolet  radia- 
tions. 

These  tiny  violet 
waves  have  a  very  im- 
portant function  i  n 
our  vital  economy. 
They  are  the  chemists 
of  the  invisible  world 
and  are  the  real 
agents  by  which  a 
plant  is  enabled  to 
transmute  water  and 
the  poisonous  carbon- 
dioxide  gas  into  valu- 
able foods,  such  as 
sugar  and  starch. 
They  are  also  used  by 
the  physician  in  the^ 
treatment  of  cancer.* 
Many  forms  of  skin  disease  readily  suc- 
cumb to  their  action.  They  are  like 
tiny  little  hammers  which  break  down 
many  chemical  compounds,  such  as  the 
salts  of  silver  when  emulsified  with 
collodion  or  other  organic  substance. 
This  is  the  basis  of  modern  photogra- 
phy as  will  be  explained  in  a  succeed- 
ing chapter.  They  hammer  upon  cer- 
tain of  the  chemical  compounds  in  the 


source  of  delight  to  us ;  we  could  see     skin,  and  it  is  not  the  seashore  nor  the 
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wind,  but  the  ultraviolet  rays  that 
bring  about  the  ''beautiful  coat  of  tan" 
so  much  sought  for  in  these  days  of 
athletic  trend. 

Figure  3  is  a  photograph  made  by 


Courtesy  Illus.  London  News 


Fig.  3 — Photograph  Made  in  Full  Sunlight  by  the  Invisible 
Infra-Red  Rays 

means  of  the  infra-red  rays, — waves 
that  are  too  long  to  excite  vision. 
The  lens  was  screened  by  a  dense 
cobalt  glass,  and  also  by  a  filter  made 
of  a  strong  solution  of  bichromate  of 
potassium,  which  combination  elimi- 
nates the  visible  light,  and  allows  only 
the  infra-red  rays  to  reach  the  sensi- 
tized plate.  These  remarkable  photo- 
graphs taken  by  means  of  either  the 
ultraviolet  or  the  infra-red  waves,  show 
us  how  the  world  would  appear  were 
our  vision  limited  to  these  rates  of  vi- 
bration. 

Electricity,  heat,  and  light  are  forms 
of  the  same  kind  of  ether  wave  motion. 
They  dififer  only  in  the  length  of  waves. 
The  shortest  light  waves  are  about 
1/64,000  of  an  inch.  The  shortest  heat 
waves  are  about  1/30,000  of  an  inch, 
known  as  ''dark"  heat  waves,  the 
longer  ones,  a  few  thousandths  of  an 
inch  in  length  are  "radiant  heat," 
while  electrical  waves  vary  in  length 
from  the  tenth  of  an  inch  to  over  one 
mile.  Marconi  when  he  sent  his  first 
signal  across  the  Atlantic,  used  waves 
about  GOO  ft.  in  length,  while  the  Cal- 
cutta physician,  Jagodis  Chunder  Bose, 


the  first  man  to  send  a  wireless  mes- 
sage, used  waves  that  were  only  one- 
tenth  of  an  inch  long. 

Wonderful  indeed  are  these  ether 
waves,  whether  they  come  to  us  from 
the  stars  shining  in  the 
far   firmament   of  the 
heavens;  from  the  elec- 
tric wires  of  dynamo, 
telegraph,  or  telephone, 
that  crisscross  our 
cities    in    every  direc- 
tion ;  from  the  motors 
whirring  under  the 
floor    of    street    cars ; 
from  the  trolley  wire 
overhead,  or  from  the 
fireplaces  in  our  com- 
fortable homes.    All  of 
them  send  forth  their 
marvelous  quiverings 
that  beat  upon  us,  are 
reflected    from  our 
bodies,  or  else  riddle  us 
through   and  through, 
as  though  we  were 
naught  but  thin,  transparent  air.  And 
what  a  wonderful  thing  it  would  be 
were  we  able  to  perceive  all  that  is 
happening   on    our   crowded  streets, 
filled  with  the  intricate  tangles  of  these 
mysterious  vibrations,  that  come  to  us 
from  every  direction,  and  with  every 
conceivable  rate  of  speed.     How  do 
they  affect  us,  and  will  there  be  any 
permanent  change  brought  about  in 
the  intellectual  or  physical  make  up  of 
our  descendants,  produced  by  the  in- 
cessant hammering  of  these  tiny  little 
ether  projectiles. 

All  of  these  waves — light,  heat,  and 
electric — travel  at  the  same  enormous 
velocity  of  over  186,000  miles  per  sec- 
ond. Light  waves  pass  readily  through 
glass,  heat  waves  through  rubber,  and 
electric  waves  seem  to  have  no  trouble 
in  passing  through  mountains  and 
houses,  and  are  stopped  only  by  metal. 
The  ultraviolet  waves,  as  we  have  seen, 
pass  with  ease  through  solid  silver. 

Light  waves  have  a  remarkable  effect 
upon  the  element  known  as  selenium. 
This  substance  is  a  good  conductor 
of  electricity,  but  its  conductivity  in- 
creases  when   light   is   thrown  upon 
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it,  and  decreases  when  the  light 
waves  are  withheld.  Hence  it  is  used 
in  the  construction  of  an  apparatus 
known  as  a  photophone.  One  form 
consists  of  a  thin  mirror  of  silvered 
mica  which  receives  sound  vibrations, 
and  upon  which  light  waves  fall  at  the 
same  time.  This  light  is  reflected  to  a 
concave  mirror  at  a  distance,  and  is 
brought  to  a  focus  upon  a  selenium  cell 
connected  with  a  telephone  that  re- 
produces the  spoken  word.  Light  may 
therefore  be  used  as  a  medium  for  the 
transfer  of  oral  messages. 

It  is  possible  to  render  visible  some 
of  the  invisible  light  waves  known  as 
the  ultraviolet.  These  waves  may  be 
likened  to  race  horses  that  travel  so 
fast  that  they  are  invisible.  If  we 
handicap  these  horses  so  that  they  are 
compelled  to  travel  more  slowly,  they 
come  within  the  range  of  our  vision. 
Ultraviolet  light,  otherwise  absolutely 
invisible,  w^hen  passed  through  a  solu- 
tion of  horse-chestnut  bark,  or  of  qui- 
nine, has  its  wave  length  increased, 
and  becomes  visible.  This  phenome- 
non of  light  is  known  as  fluorescence. 
The  delicate  blue  color  of  coal  oil  is 
due  to  this  principle.    It  may  also  be 


observed  on  the  surface  of  certain  min- 
erals, such  as  fluorspar,  and  the  yel- 
lowish-green surface  color  of  glass  col- 
ored with  the  oxide  of  uranium  is  a 
phenomenon  that  is  also  due  to  fluo- 
rescence. 

Light  waves  that  are  just  a  trifle  too 
long  to  be  visible,  may  be  transformed 
into  more  rapid  ones.  If  a  beam  of 
light  is  passed  through  a  solution  of 
iodine  in  carbon  bisulphide,  the  visible 
rays  are  quenched,  but  the  long,  infra- 
red rays  pass  on.  If  these  rays  are  fo- 
cused by  means  of  a  lens  upon  a  strip 
of  platinum  foil,  the  platinum  will  be- 
come luminous,  and  the  light  there- 
from gives  a  continuous  spectrum 
when  examined  with  a  spectroscope. 
This  shortening  of  wave  lengths  is 
known  as  calorescence. 

And  yet,  all  of  these  wonderful  ultra- 
violet and  infra-red  rays  are  only  a  few 
of  the  waves  that  some  day  may  be 
known  to  us.  What  other  waves  are 
in  the  vast  gap  between  sound,  elec- 
tricity, and  heat,  between  heat  and 
light,  and  in  the  interminable  abyss 
beyond  light?  Mayhap  we  shall  know 
more  about  them  fifty  years,  even  ten 
years,  from  now.    Who  knows? 


CODY'S  "FAMILY -BUILT"  AEROPLANE 


The  monoplane  shown  in  the  accom- 
panying illustration  is  the  product  of 
the  Cody  family  in  England.  It  has  a 
120-hp.  engine  and  the  inventor  makes 
the  claim  that  he  has  used  few,  if  any, 
of  the  ideas  of  other 
designers  in  the 


construction  of  the  machine.  With 
the  exception  of  one  assistant,  the  en- 
tire machine  was  built  by  Mr.  Cody 
and  members  of  his  family. 

In  the  illustration  Mr.  Cody  is 
shown  making  a  test  of  the  resiliency 
of  his  newlv  constructed  chassis.  The 


Inventor,  Weighing  224 
Pounds,  Tests  Spring  of 
Framework  by  Walking 
on     Aeroplane's  Wings 


562 


POPULAR  MECHANICS 


test  should  prove  an  adequate  one  as 
Mr.  Cody  is  said  to  weigh  224  lb.,  or 
16  stone,  in  the  English  phrase.  The 
monoplane  is  designed  as  a  military 
type  and  in  carrying  out  this  idea  the 
maker  leaves  it  without  protection  in 
all  sorts  of  weather.  One  of  the  fea- 
tures of  "The  Dart,"  as  the  inventor 
has  named  his  machine,  is  the  engine 
which,  although  of  large  size,  is  op- 
erated,with  comparatively  little  noise. 
It  is  said  that  at  a  distance  of  half  a 
rnile  it  is  almost  inaudible. 


HINDUS  GAMBLED  OVER  NEW 
YORK  FIGURES 


New  York  cotton-market  quotations 
have  been  the  basis  of  a  peculiar  form 
of  betting  in  Calcutta,  India,  and  the 


Hin'du  Thanksgiving  for  Supprtssion  of  Gambling 
over  New  York  Cotton-Market  Figures 


efforts  of  the  police  to  stop  the  craze 
have  only  recently  succeeded.  The 
Hindus    themselves    appreciated  the 


serious  nature  of  the  betting  craze, 
which  flourished  among  the  very  poor 
and  resulted  in  many  cases  of  insanity, 
so  that  when  the  police  finally  sup- 
pressed this  gambling,  a  Hindu  cere- 
mony of  thanksgiving  was  held.  The 
blessings  of  the  goddess  Kali  were  in- 
voked for  the  police,  and  a  singing 
party  distributed  sweets,  made  of 
sugar  and  treacle,  along  the  streets  to 
the  accompaniment  of  cymbals  and 
drums,  as  shown  in  the  illustration. 
The  gambling  method  which  was 
stopped  was  simply  to  bet  on  the  total 
sum  of  the  five  quotations  on  cotton 
which  were  daily  cabled  from  the  New 
York  market. 


THRESHING  WHEAT  AS  IT 
STANDS  IN  FIELD 

When  harvest  arrives  in  Kansas  it 
is  time  for  a  progressive  farmer  to  get 
his  small  grain  into  sacks  with  all  pos- 
sible speed  or  be  ready  to  put  some 
ugly  figures  on  the  wrong  side  of  the 
ledger.  Big  crops  require  many  farm 
hands  at  harvest  time  and  these  are 
getting  scarcer  every  year.  This  situ- 
ation has  given  a  young  Kansan  an 
idea  which  is  getting  considerable  at- 
tention among  the  wheat  growers.  He 
has  invented  a  machine  to  thresh  the 
grain  as  it  stands  in  the  field.  He 
claims  that  one  man  and  four  horses 
can  do  the  work  of  a  whole  threshing 
crew. 

This  thresher  is  set  on  a  truck  in 
such  a  manner  that  it  can  be  raised 
and  lowered  at  will.  A  25-hp.  gas 
engine  operates  the  mechanism.  As 
the  thresher  moves  along,  heads  of 
grain  are  blown  against  a  cylinder  set 
with  4-in.  teeth.  This  rotating  cylin- 
der lops  off  the  heads  and  tosses  them 
back  into  a  cavity.  From  this  the 
grain  is  carried  up  on  a  worm  to  the 
rethreshing  cylinder  which  rotates  at 
greatly  increased  speed.  Having  been 
threshed  the  grain  is  carried  up  a  per- 
pendicular tube  called  a  cleaner  and 
passes  through  a  strong  current  of  air 
from  a  blower.  Here  all  chaflf  and 
dust  is  finally  disposed  of,  and  the 
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Threshing  Wheat  Standing  in  the  Field 


grain  falls  through  another  chute  into 
the  sack  or  wagon. 

With  the  exception  of  the  truck  and 
the  gas  engine,  the  machine  contains 
but  eight  moving  parts  and  all  these 
rotate.  The  current  from  the  blower 
is  said  to  be  strong  enough  to  pick  up 


fallen  grain  in  the  field,  but  a  finger 
is  provided  for  this  purpose  if  desired. 
After  the  threshing  the  farmer  needs 
not  remove  the  straw  before  plowing. 
He  starts  his  plows  to  work  when  he 
is  ready  and  plows  the  standing  straw 
under. 


EMERGENCY  STEERING  GEAR 
FOR  AUTOMOBILES 

An  emergency  steering  gear  for  au- 
tomobiles, recently  patented,  is  about 
to  be  placed  on  the  market.  The  de- 
vice is  a  double  steering  gear,  each  unit 
of  which  operates  independently  of  the 
other.  The  main  gear  operates  a 
knuckle  joint,  while  the  emergency  de- 
vice operates  directly  on  the  wheels  of 
the  machine,  a  steering  post  being  fas- 
tened directly  beneath  the  steering 
wheel  and  operating  on  a  worm  screw 
connecting  with  rods.  The  rods  run 
to  the  forward  wheels  on  which  are 
bolted  collars  set  in  a  flange  bolted  to 
the  wheels.  The  flanges  are  so  con- 
structed that  the  collar  rests  in  them 
and  runs  on  ball  bearings. 

Should  the  main  steering  gear  break, 
the  rods  connecting  the  two  front 
wheels  hold  them  from  swervins:  and 
steer  as  if  nothing  had  happened.  If 
one  of  the  rods  connecting  the  two 


front  wheels  breaks,  the  other  does  the 
work.  If  a  nut  comes  off  one  of  the 
wheels,  the  flange  and  collars  prevent 
the  wheel  from  coming  off. 


BEGGING  ''POODLE"  FORMED 
IN  SMOKE 

The  illustration  is  the  reproduction 
of  an  interesting  photograph  taken  two 
or  three  minutes  after  the  explosion  of 
a  powder  mill 
located  about 
five  miles  from 
W  , 

Delaware 
the 

the  camera  ex- 
posure was  de- 
veloped, the  pho- 
tographer d  i  s- 
covered  that  the  smoke  rising  from 
the  explosion  had  so  shaped  itself  as 
to  suggest  a  small  poodle  dog  reared 
on  its  hind  legs  in  the  act  of  begging. 


When 


negative  of 
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Cars  Lined  Up  on  the  Wooden  Starting  Trays,  Waiting  for  the  Signal 

STARTING  TRAYS  FOR   BEACH    AUTO  RACING 


Automobile  racing  on  the  hard 
sands  of  the  seashore  is  as  popular 
in  England  as  on  the  beach  at  Datona 
and  Ormond,  Florida.  The  most  pop- 
ular beach  racing  in  England  is  at 
Saltburn,  on  the  Yorkshire  coast, 
under  the  auspices  of  the  Yorkshire 
Automobile  Club,  and  high  speeds  are 
attained. 


One  of  the  interesting  minor  fea- 
tures of  these  meets  are  the  wooden 
trays  from  which  the  automobiles 
start.  These  are  not  much  longer  than 
the  cars  themselves,  but  they  provide 
a  base  into  which  the  wheels  of  the 
machines  will  not  sink  while  waiting 
for  the  starting  signal,  and  thus  as- 
sure a  clean  get-away. 


FIRST  FLAG  OF  FRENCH 
AERONAUTICAL  CORPS 

The    French    Aeronautical  Corps, 
which   comprises   operators   of  aero- 
!\  planes,  airships,  and  ordinary  bal- 
I  loons,  received 

its  official  stand- 
ard at  a  recent 
military  review, 
but  it  already 
had  an  unofficial 
standard  p  r  e- 
sented  to  it  by  a 
woman's  avia- 
tion society  of 
France.  This 
standard  is  of 
silk,  embroidered 
a  winged  anchor 


FlXURUSj 
EXTRCI1E  ORl 
MAROC 


in  gold,  and  bears 
and  a  laurel  wreath  in  the  center.  The 
name  *'Fleurus"  commemorates  the 
battle  at  that  place  in  1794,  at  which 


a  captive  balloon  was  used  in  war  for 
the  first  time.  The  legends  "Extreme 
Orient''  and  *'Maroc"  refer  to  the  use 
of  the  aeroplane  in  the  far  east  and  in 
Morocco.  The  name  of  the  woman's 
aviation  societv  is  ''Stella." 


ELECTRICALLY    DRIVEN  TUG 
FOR  INDIA 

An  electrically  propelled  tug,  59  ft. 
in  length,  was  recently  constructed  in 
Rotterdam  for  service  in  India.  A 
high-speed  engine  drives  a  generator 
which  furnishes  current  for  a  70-kw. 
direct-current  motor  on  the  propeller 
shaft.  This  motor  drives  the  shaft  at 
232  revolutions  per  minute.  The  mo- 
tor can  be  reversed  from  full  power 
ahead  to  full  power  astern  in  from 
two  to  three  seconds,  as  against  the 
10  to  15  seconds  required  for  a  good 
steam  engine. 
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STUDYING  A  PATIENT'S 
RESISTANCE 

Elements  in  the  individual  and  fam- 
ily history  of  a  patient  likely  to  aid  a 
surgeon  in  determining  what  degree 
of  physical  resistance  might 
be  expected  from  him  when 
about  to  undergo  an  opera- 
tion of  the  type  defined  as 
''borderland/'  were  consid- 
ered at  some  length  by  Dr. 
William  B.  Chase,  of  Brooklyn, 
in  a  paper  read  at  the  recent  an- 
nual session  of  the  American 
Medical  Association  at  Atlantic  City. 

In  the  order  given,  the  things  which 
throw  light  on  the  probable  outcome  of 
a  major  operation  are  the  family  his- 
tory as  to  longevity,  family  immunity 
or  susceptibility  to  disease,  recovery 
of  the  patient  from  former  illnesses, 
accidents  and  surgical  operations,  and 
the  present  standard  of  health  of  the 
person  to  be  operated  upon.  Doctor 
Chase  states  that  the  relation  of  the 
resistance  of  the  patient  to  the  time 
taken  for  an  operation,  the  shock  inci- 
dent to  it,  and  the  anaesthetic  em- 
ployed is  of  the  highest  importance 
and  difficult  to  determine  in  advance. 
Every  operation,  he  says,  should  oc- 
cupy the  least  possible  space  of  time 
compatible  with  thoroughness.  He 
condemns  intrusting  the  administra- 
tion of  an  anaesthetic  to  an  undergrad- 
uate, as  sometimes  is  done. 


MEETING  OF  AIR  AND 
WATER  CRAFT 


flights  of 


One  of  the  most  strikin 
the  Zeppelin  airship  "Viktoria  Luise" 
took  place  during  the  recent  regatta 
held  at  Kiel,  Ger- 
many, at  which 
were  present  Em- 
peror Wilhelm 
and  a  large  part  of 
the  German  high- 
sea  fleet.  The  im- 
m  e  n  s  e,  cigar- 
shaped  bag 
passed  swiftly  and 
gracefully  over  a 
string  of  seven 
yachts  while  the 
latter  were  racing 
for  prizes.  Only 
a  little  while  ago 
the  "Viktoria  Lu- 
ise" added  to  its 
fame  by  flying 
from  Diisseldorf 
over  Holland  and 
around  the  coast 
to  Hamburg,  cov- 
ering 350  miles  in 
12  hours.  This 
dirigible  seems 
exempt  from  the  ill  luck  which  has 
pursued  so  many  of  the  Zeppelin  air- 
ships, for  it  has  never  had  any  mishap 
although  quite  recently  it  made  its 
one-hundredth  excursion. 


PRIZE  FOR  ALCOHOL 
FUEL  TESTS 

One  of  the  automobile  magazines 
of  London  suggests  that  the  Royal  Au- 
tomobile Club  at  once  set  to  work  to 
organize  a  fund  and  to  offer  a  substan- 
tial prize,  even  as  much  as  $50',000,  to 
the  person  who  is  able  to  prove,  prac- 
tically and  theoretically,  that  alcohol 
meets  all  the  requirements  as  automo- 
bile fuel. 

Such  a  scheme  would,  according  to 
Motor,  London,  be  worthy  of  the 
club  and  of  its  position  as  a  society  of 


encouragement.  Apart  from  benefit- 
ing the  motor  industry,  it  would  help 
to  create  a  new  industry  dependent 
upon  agriculture,  while  England,  with 
such  home-grown  fuel,  would  be  re- 
lieved of  the  extremely  serious  risks  to 
all  road  locomotion  arising  in  the  event 
of  a  war. 


CA  single  electrical  company  in  Cali- 
fornia claims  to  transmit  current  and 
operate  its  business  over  38,000  square 
miles  of  territory  included  within  30 
counties. 
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THE  BRAINS  BEHIND  THE  AMERICAN 
ENDURANCE  RECORD 

By  A.  F.  ZAHM,  Ph.  D. 


Emile  Berliner,  the  famous  inventor 
of  the  gramophone,  and  of  the  loose- 
contact  transmitter  which  made  the 
telephone  industrially  practicable, 
after  a  decade  of  experimenting  with 
aeroplanes,  helicopters,  propellers  and 
engines,  is  now  seeing  his  motor  and 
aeroplane  ideas  in  successful  use, 
though  the  general  public  has  heard 
little  of  his  work. 

Tests  this  summer  gave  his  aero- 
plane the  American  record  and  in- 
dicated that  his  thorough  investiga- 
tion will  be  a  material  factor  in  bring- 
ing American  aviation  once  again 
up  to,  if  not  in  advance  of,  European 
achievement.  A  Columbian  biplane, 
embodying  Mr.  Berliner's  ideas  and 
equipped  with  a  rotary  motor  of  his 
invention,  early  in  the  summer  estab- 
lished an  American  endurance  record 
of  4  hr.  23  min.  15  sec.  Mr.  Berliner 
was  a  pioneer  in  developing  the  air- 
cooled,  revolving-cylinder  gasoline 
motor.  His  primary  aim  seems  not  to 
have  been  so  much  a  commercial  one, 
as  to  achieve  in  aviation  the  scientific 
success  that  characterized  his  previous 
inventions;  but  if  well-built  fliers  of 
any  type  have  a  commercial  possibil- 
ity, that  fact  will  hardly  escape  so 
gifted  an  organizer.  He  realizes  that 
the  one  thing  essential  for  dynamic 
flight  is  an  adequate  power  plant,  a 
perfectly  reliable  motor,  not  too  costly 
to  build  and  operate.  This,  in  aviation, 
has  been  the  great  problem,  beside 
which  all  others  are  trivial. 

Mr.  Berliner's  engine  has  seven  rad- 
ial cylinders  which  rotate  about  a 
common  fixed  crankshaft,  and  carry 
with  them  the  screw  propeller  attached 
to  a  hollow  flange,  projecting  hub- 
wise;  neither  pistons  nor  cylinders 
have  any  reciprocating  motion ;  the 
pistons  revolve  about  the  fixed  crank- 
pin,  the  cylinders  about  the  fixed  shaft. 
The  motion  of  both  is  therefore  con- 
tinuous, as  in  a  turbine.  The  cylin- 
ders are  machined  from  heavy  forged 
nickel   steel,  the  shaft  from  chrome 


steel,  and  the  crank  case  is  made  of 
vanadium  steel.  The  motor  weighs 
31/2  lb.  per  horsepower,  complete,  with 
abundant  margin  of  safety.  In  general, 
it  resembles  the  celebrated  Gnome  en- 
gine, but  has  many  novel  and  patented 
features  of  especial  interest  to  the  tech- 
nician. It  may  be  added  that  Mr.  Ber- 
liner's motor  experiments  antedate  by 
many  years  the  appearance  of  that  ex- 
cellent French  machine. 

During  the  past  decade  Mr.  Ber- 
liner has  made  many  experiments 
with  man-carrying  helicopters,  or  ver- 
tical air  screws.  The  purpose  has  been 
to  rise  directly  from  the  earth  and  es- 
pecially from  the  surface  of  water, 
then  advance  rapidly  through  the  air 
by  inclining  the  apparatus  forward. 
His  machine  has  repeatedly  lifted  a 
man  from  the  ground,  but  not  with 
sufficient  steadiness  to  permit  of  free 
flight.  Recent  improvements,  however, 
in  the  steadiness  of  thrust  and  the 
methods  of  control  seem  to  indicate 
that  Mr.  Berliner  is  further  advanced 
in  the  development  of  a  helicopter  fly- 
ing machine  than  any  other  experi- 
menter so  far  as  published  accounts 
disclose. 

After  the  endurance  record  was 
made,  Mr.  Berliner  and  his  associates 
contemplated  launching  the  pilot  on  a 
non-stop  flight  from  Washington  to 
New  York  to  manifest  more  fully  the 
practical  air-worthiness  of  the  new  bi- 
plane, but  their  attention  was  soon 
taken  up  by  their  Columbia  mono- 
plane of  streamline  type  which  has 
during  the  summer  made  some  re- 
markable flights. 


(LA  new  astronomical  distance  unit 
has  been  adopted.  It  is  called  the 
"siriometer"  and  is  equal  to  one  mil- 
lion times  the  distance  between  the 
sun  and  the  earth,  or,  approximately, 
the  distance  between  the  sun.  and  the 
star  ''Sirius,"  or  again,  to  be  exact, 
92,900,000,000,000  miles. 
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COLORADO'S  FIELDS  OF 
TUNGSTEN 

Tungsten,  which  might  well  be 
termed  the  metal  of  this  decade  be- 
cause of  its  rapid  adaptation  to  a  great 
number  of  uses  besides  the  familiar 
ones  of  an  alloy  for  steel  and  filaments 
for  electric  lamps,  is  found  in  limited 
quantities  in  many  parts  of 
the  world,  but  about  half 
of  the  world's  supply  comes 
from  the  United  States. 
The  greater  part  of  this 
half  is  that  coming  from 
the  apparently  almost  inex- 
haustible supply  in  Boulder 
County,  Colorado.  The 
tungsten  found  in  Colorado 
is  the  purest  in  the  world. 

So  vast  is  it  in  extent,  and 
so  abundant  and  easy  to 
mine,  that  the  price  of  this 
very  valuable  metal  has 
gone  down  until  it  is  now 
available  for  very  wide 
commercial  use. 

The  discovery  of  the  re- 
markable deposit  of  tung- 
sten in  Colorado  was  more 
or  less  accidental.  About 
12  years  ago  a  prospector 
happened  to  drop  into 
Boulder,  Colorado,  in  search 
of  a  fortune,  as  all  prospect- 
ors are.  Tungsten,  at  this 
time,  was  worth  more  than 
silver,  and  compared  very 
favorably  in  price  with 
gold.  While  this  particular 
prospector  was  on  an  expe- 
dition up  the  old  Caribou 
road,  he  discovered  what 
proved  to  be  a  lot  of  tung- 
sten ore  on  the  surface  of 
the  ground.  One  can  well 
imagine  his  surprise,  as  this 
same  territory  had  been  covered  a 
number  of  times  by  other  prospectors, 
and  the  great  treasure  overlooked. 
He  hurriedly  staked  out  one  claim, 
then  another,  and  a  third,  but  then  he 
paused  in  bewilderment,  for  he  saw 
that  loose  tungsten  ore  covered  the 
ground  for  miles,  in  fact,  as  far  as  the 


litHfttuitiiiii.'H  iiinii  HHinniiiiiiuitmuu 

Flower-decked  muffs  made 
of  some  light,  dainty  fabric 
are  becoming  fashionable 
with  English  women.  The 
term  "garden  muffs'*  has 
been  given  to  them,  and 
the  varieties  are  numerous 


eye  could  reach.  Therefore,  he  de- 
cided to  take  up  a  homestead  claim, 
which  was  his  only  way  of  getting 
the  greatest  possible  acreage  of  this 
exceedingly  valuable  mineral  field.  He 
built  many  air  castles,  and  tore  them 
down,  in  order  to  make  room  for 
larger  and  more  luxurious  ones,  as  he 
went  over  the  great  extent  of  the 
tungsten  field,  trying  to 
pick  out  the  richest  for  his 
homestead  claim. 

In  a  short  time  this  pros- 
pector was  on  the  high 
road  to  fortune,  as  he  was 
supplying  the  market  with 
large  quantities  of  tung- 
sten at  very  fancy  prices. 
Other  miners  and  prospect- 
ors soon  arrived  on  the 
field,  however,  and  every- 
one began  picking  up 
tungsten  ore  from  the 
ground  and  shipping  it. 
This  enormous  increase  in 
production  of  tungsten  was 
followed  by  a  very  decided 
drop  in  its  value,  and,  on 
the  other  hand,  there  was 
an  amazing  leap  upward  in 
the  demand  for  it,  as  the 
price  no  longer  made  its 
use  prohibitive.  Thus  be- 
gan the  era  in  which  all 
manufactured  products  de- 
pending upon  the  use  of 
tungsten,  and  all  industries 
using  it  were  placed  upon 
a  more  substantial  basis,  as 
the  supply  was  no  longer 
uncertain. 


([Apparently  there  is  not  so 
much  originality  in  the 
wearing  of  slippers  having 
diamond-studded  heels  as 
the  press  of  the  country 
seemed  to  find  when  a  western  woman 
appeared  in  Washington,  D.  C,  so 
shod.  In  Ancient  Rome  women  orna- 
mented their  low  shoes  with  pearls  and 
gold  embroideries,  and  many  of  the 
slipper  soles  were  made  of  solid  gold, 
studded  with  gems,  in  an  attempt  to 
surpass  others  in  lavish  adornment. 
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HOOD  HAT  TWISTED  INTO 
MANY  SHAPES 

A  hood-hat  combination  which  is 
creating  considerable  interest  abroad 
because  of  its  adaptability,  invented  by 
a  tourist  in  Switzerland  last  winter,  is 
shown  in  several  of  the  shapes  it  may 


The  Shapes  the  Simple  Hood  may  be  Converted  Into  by  a  Twist  or  Two 


be  changed  into  in  the  accompanying 
illustration.  It  is  made  in  all-wool 
flannel  or  of  soft  satin  in  pastel  shades, 
and  is  equally  suitable  for  motoring, 
yachting,  traveling  by  train  or  ship, 
golfing,  hunting,  Alpine  climbing,  etc. 
Its  first  shape  is  that  of  a  simple  hood, 
which  can,  with  a  simple  twist  or  two, 
be  turned  into  a  half  dozen  different 
forms  of  smart  and  becoming  hats. 


AUTOMATIC  DEVICE  FOR 
LOCK  RECORD 

A  combination  time  recorder  and 
constant  watchman  is  the  latest  inven- 
tion of  a  Chicago  man.  The  recorder 
is  electrically  attached  to  the  lock  of  a 
store  door,  private  room,  safe  room  or 
vault,  and  so  arranged 
as  to  give  an  automatic 
printed  record  of  the 
exact  time  the  door  is 
locked  and  unlocked, 
and  who  performs 
these  operations. 

The  system  consists 
of  the  lock  upon  the 
door  connected  by 
cleverly  concealed  wir- 
ing to  a  master  clock 
located  wherever  con- 
venient. The  master 
clock  is  in  turn  electri- 
cally connected  to  the 
recording  machine, 
which  is  so  small  that 
it  may  be  placed  con- 
veniently within  a  roll- 
top  desk.  Employes 
who  open  the  store  in 
the  morning,  and  close 
it  at  night,  members  of 
the  firm,  watchmen, 
bookkeeper,  etc.,  have 
numbered  keys.  When 
one  of  these  keys  is  in- 
serted in  the  lock  and 
the  bolt  turned  in,  the 
recording  machine  au- 
tomatically prints  upon 
a  ribbon  of  paper  the 
number  of  the  key,  the 
word  "In"  or  ''Out" 
according  to  the  direc- 
tion in  which  the  lock 
is  turned,  and  the  year, 
month,  day,  and  time  of  day.  The 
watchman's  key  is  so  made  as  simply 
to  fit  into  the  lock  and  actuate  the  re- 
cording device  without  making  it 
necessary  for  him  to  open  the  door  un- 
less there  is  something  which  demands 
that  he  enter.  When  a  burglar  comes 
along  or  some  unauthorized  person 
with  an  unnumbered  key  which  fits  the 
lock  and  opens  the  door,  a  big  bell 
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within  the  shop  instantly  sets  up  a  ter- 
rific clamor,  which  cannot  be  stopped 
until  the  concealed  button  controlling- 
it  is  discovered. 


ELECTRIC  POWER  FOR 
LAKE  FREIGHTER 

\'essel  owners  on  the  Great  Lakes 
are  manifesting  interest  in  the  news 
that  a  contract  has  been 
placed  for  a  lake  and 
canal  type  of  boat  with 
electric-power  equip- 
m  e  n  t  by  a  concern  of 
NcAv  York  and  Mon- 
treal. The  contract  was 
placed  in  England  and 
the  specifications  call 
for  a  "Canadian" 
freighter  with  two 
high-speed  six-cylinder 
generating  engines,  de- 
veloping about  350  hp. 
each,  at  400  revolutions 
per  minute,  with  their 
dynamos  and  exciters. 
The  propeller  shaft 
will  be  fitted  with  a 
special  squirrel-cage  in- 
duction motor,  reduc- 
ing the  speed  to  80 
revolutions  per  minute. 

What  particularly  at- 
tracts the  attention  of 
lake-vessel  men  is  the 
fact  that  externally  and 
from  the  standpoint  of  propulsion,  the 
new  boat's  propeller  and  hull  will  be 
indistinguishable  from  the  usual  steam 
equipment.  It  will  be  possible  to  cut 
out  one  of  the  engines  if  necessary  at 
any  time  for  readjustment  without  in- 
terference with  the  other  and  with 
only  slight  loss  of  speed.  Two  hun- 
dred tons  in  weight,  represented  by 
engines  and  fuel,  will  be  saved  in  the 
adoption  of  electric  power,  and  fewer 
men  will  be  required  for  the  engine 
crew.  Another  important  advantage 
will  be  the  elimination  of  the  boilers, 
resulting  in  an  economy  of  space, 
which  will  permit  just  that  much  more 
room  for  storage  of  cargo. 


ULTRAVIOLET  STERILIZER 
FOR  WATER  MAINS 

The  sterilization  of  water  by  means 
of  the  ultraviolet  rays  from  mercury- 
vapor  lamps,  a  method  which  under- 
went successful  tests  at  the  Pasteur 
Institute  in  Paris,  and  which  has  been 
described  before  in  this  magazine,  can 
be  used  in  direct  connection  with  city 


An  Apparatus  for 
Direct  Sterilization 
of  City  Water  by 
Ultraviolet  Rays, 
Capable  of  Treating 
30,000  Cubic  Feet  of 
Water  an  Hour 


mains.  The  apparatus  shown  in  the 
accompanying  illustration  is  designed 
for  this  purpose.  The  sterilizing  cyl- 
inder is  provided  with  four  handholes, 
the  mercury-vapor  lamps  being  at- 
tached to  the  under  sides  of  the  covers. 
A  number  of  sheet-metal  guides  serve 
to  direct  the  water  flow  close  to  the 
lamps.  About  30,000  cu.  ft.  of  water 
may  be  treated  per  hour. 


CThe  Zeppelin  dirigible  balloon 
"Schwaben  I,"  used  for  passenger 
traffic  in  Germany  last  year,  was 
completely  wrecked  by  an  explosion 
at  Diisseldorf,  Germany,  just  after  its 
season  of  flying  opened  this  year. 
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BASCULE  BRIDGE  PROVIDES 
OPTICAL  ILLUSION 


A  102-ft.  bascule  bridge  recently 
under  construction  in  Milwaukee, 
Wis.,   drew  much   attention  because 


A  Gabled-Roof  Illusion ;  the  Result  of 
Laying  Planking  at  an  Angle 


of  the  peculiar  optical  illusion  pro- 
vided by  it  when  raised  to  a  vertical 
position  for  the  passage  of  shipping. 
The  sections  of  the  under  layer  of 
planking  were  laid  at  an  angle,  and  the 
surface  layer,  but  partially  done,  as 
shown  in  the  illustration,  is  laid 
straight.  The  illusion  of  gabled  roofs 
was  startling  when  the  bridge  was 
raised. 


FAMOUS  DELHI  PILLAR  IS 
MADE  OF  WROUGHT  IRON 

From  specimens  of  metal  obtained 
by  Sir  Robert  Hadfield  it  has  been  de- 
termined that  the  famous  iron  pillar  at 
Delhi  is  an  excellent  type  of  wrought 
iron.  An  analysis  of  the  metal  shows 
it  to  consist  of:  carbon,  0.08  per  cent; 
silicon,  0.046;  sulphur,  0.006;  phos- 
phorus, 0.114;  iron,  99.72.  The  lowness 
of  the  sulphur  percentage  indicates  that 
the  fuel  used,  probably  charcoal,  must 
have  been  very  pure.  The  metal  con- 
tains no  manganese,  which  is  rather  re- 
markable, since  that  element  is  usually 
present  in  wrought  iron. 


MOTOR  AMBULANCE 
FOR  DOGS 

The  Knightsbright  Animal  Hospital 
and  Institute,  London,  is  equipped 
with  a  special  motorcycle  ambulance 


acing    a  Dog 
the  Motorcycle 
Ambulance 


which  is  particularly  useful  in  answer- 
ing emergency  calls,  as,  for  instance, 
when  a  dog  is  injured  on  the  streets. 
It  has  shown  itself  to  be  a  reliable  first- 
aid  ambulance  in  many  cases. 


THE  WATER  REQUIRED  FOR 
LAWN  SPRINKLING 

The  Department  of  Public  Utilities 
of  Spokane,  Wash.,  recently  issued  a 
booklet  containing,  among  many  other 
things,  some  very  inter- 
esting information  con- 
cerning lawn  sprinkling. 
The  sprinkling  of  the 
lawn  every  day  is,  ap- 
parently, more  of  a  rec- 
reation for  the  house- 
holder than  a  necessity 
of  lawn  culture.  The 
booklet  draws  attention 
to  the  fact  that  a  lawn 
cannot  be  produced  by 
water  alone,  and  recom- 
mends a  depth  of  soil  of  12  in.,  and  the 
use  of  bone  meal,  wood  ashes,  or  ma- 
nure as  suitable  fertilizers.  A  thor- 
ough watering  twice  each  week  is  con- 
sidered sufficient  in  Spokane. 
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Crossing  Gate  Provided  with                                                         ^^rfr  The  "Lamps "  Consist 

"Cat's -Eye"     Lamps,    So  jff^         HBP          ilWL  °^    Red    Bull's  -  Eye 

Called  Because  They  Glow                                      ^H!^               ^^s.  Lenses     Backed  by 

with  Reflected  Light                                                                            ^  Silver  Reflectors 


FOR  CROSSING  GATES 


"CAT'S -EYE"  LIGHTS 

*'Cat's-eye"  lamps,  so  called  because 
they  are  not  luminous  in  themselves 
but  become  luminous  through  bor- 
rowed light,  are  being  used  in  France 
on  railway  crossing  gates.  Each  gate 
has  three  red  bull's-eye  lenses  backed 
by  silver  reflectors  mounted  in  dia- 
mond-shaped frames.    When  an  auto- 


mobile approaches  the  barred  cross- 
ing the  light  given  out  by  the  ma- 
chine's lamps  is  vividly  reflected  by 
the  ''cat's-eye"  lamps,  giving  warning 
of  the  presence  of  the  gate.  The  cat's- 
eye  lamp  as  a  tail  light  for  motorcycles 
and  automobiles  was  described  in  a 
previous  issue  of  this  magazine. 


CONQUERING  SURGERY'S  GREAT  ENEMY 

By  LEONARD  K.  HIRSCHBERG,  M.A.,  M.D. 


If  you  have  ever  read  Pepys'  diary 
or  the  tales  of  Bocaccio  or  other  an- 
nals of  the  thirteenth  century  Black 
Plague,  you  will  remember  with  what 
horror  those  dying  multitudes  appalled 
you.  Yet  on  the  battlefield  and  after 
the  Civil  War  of  half  a  century  ago  al- 
most as  many  men  died  of  collapse, 
infections  or  shock  from  the  opera- 
tions then  performed. 

With  the  advent  of  later  surgical 
knowledge,  the  discovery  of  germs  as 
the  cause  of  disease,  and  the  additions 
of  chloroform,  ether,  cocaine,  and  other 
pain-preventing  drugs  to  the  doctor's 
equipment,  fatalities  during  and  after 
operations  were  reduced  wonderfully. 
Still  one  in  every  few  thousand  cases 


would  die  even  after  chloroform,  co- 
caine, or  ether  anaesthesia. 

Soon  the  possibility  of  death  follow- 
ing a  surgical  operation  was  made  still 
more  remote  by  abolishing  the  use  of 
chloroform.  It  was  discovered  about 
10  years  ago  that  the  use  of  chloro- 
form is  decidedly  dangerous  both  in 
the  maternity  ward  and  in  the  surgical 
clinic.  Gradually  during  the  past  few 
years,  as  this  danger  was  more  and 
more  recognized,  and  ether  more  uni- 
versally used,  deaths  after  childbirth 
or  the  surgeon's  knife  have  become 
rare  indeed. 

To  still  further  reduce  the  fatalities 
incident  to  operations,  Dr.  George  W. 
Crile,  of  Cleveland,  some  five  years 
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a^o  adopted  laughing  gas  or  nitrous- 
oxide  gas,  theretofore  used  as  an  anaes- 
thetic agent  only  by  dentists,  and  ap- 
plied it,  in  combination  with  oxygen 
gas,  in  his  hospital  practice  instead  of 
both  chloroform  and  ether.  Wonder- 
ful to  tell,  operations  lasting  many 
hours  are  now  performed  in  some  of 
the  large  American  hospitals  with  only 
this  mixture  of  oxygen  and  nitrous 
oxide. 

Nevertheless,  with  all  these  marvel- 
ous improvements,  with  all  these  re- 
ductions of  danger  and  possible  death, 
the  surgeons  were  not  satisfied.  The 
doctors  of  the  clinics  and  the  research 
workers  of  the  laboratories  knew  that 
life  could  be  made  still  longer  and  less 
hazardous.  So  they  continued  their 
critical  researches,  and  just  the  other 
day  this  same  Doctor  Crile  made  an- 
other far-reaching  discovery. 

Through  this  discovery  the  possibil- 
ity of  death  during  or  after  even  the 
most  vital  surgical  exploration, 
whether  from  disease,  nervousness  or 
exhaustion,  is  still  further  lessened. 

When  placed  under  such  a  safe  an- 
aesthetic as  laughing  gas,  man  and 
animal  can  withstand,  without  any  ex- 
haustion or  shock  following,  three 
times  as  much  injury  and  irritation 
as  is  the  case  under  ether. 

Now  in  the  course  of  such  severe 
operations  as  those  necessitated  after 
railroad  accidents,  long  falls,  severe 
automobile  injuries,  broken  skulls, 
pistol  wounds,  cancers,  and  the  like, 
the  patient's  system  reacts  against 
every  cut,  stitch,  and  pulling  together 
of  blood  vessels,  ligaments,  muscles, 
and  nerves,  especially  under  the  older 
anaesthetics,  and  this  reaction  produces 
the  exhaustion,  collapse,  and  severe 
shocks  after  chloroform  and  ether. 

With  these  facts  before  us  we  can 
readily  understand  why  a  strong  ro- 
bust patient  may  emerge  from  the  op- 
erating room  broken  and  shattered, 
requiring  months  or  perhaps  years  to 
recover  fully,  says  Doctor  Crile.  It  is 
for  the  same  reason  that  the  same  man 
is  shattered  and  broken  if  run  down  by 
a  railway  train  and  mangled ;  if  he  has 
passed  through  a  horrible  sensation. 


such  as  having  a  cold  pistol  pressed 
against  his  forehead  in  the  night  by  a 
highwayman ;,  if  he  has  witnessed  a 
murder,  or  if  he  has  been  subjected  to 
any  other  of  the  many  nerve-shatter- 
ing experiences  of  life.  Whether  they 
impair  or  whether  they  break  the  nerv- 
ous system,  they  are,  except  for  the 
memory,  just  the  same  as  surgical  op- 
erations under  ether. 

The  importance  of  the  new  contri- 
bution that  Doctor  Crile  makes  to 
surgery  lies  in  the  fact  that  all  exhaus- 
tion and  injurious  results  can  be  obvi- 
ated by  not  only  soothing  the  brain 
with  an  opiate  or  with  nitrous-oxide 
gas,  but  by  simultaneously  disconnect- 
ing, for  the  time  being,  the  place  oper- 
ated on,  the  field  of  the  injury  and  of 
the  cutting,  from  the  brain  itself. 

This  is  a  wonderful  discovery.  True 
enough,  many  surgeons  have  at  times 
carried  out,  unwittingly,  this  very 
mode  of  action,  this  double  method  of 
anaesthesia.  But  they  never  persisted 
in  it,  they  never  converted  the  world's 
great  surgeons,  and,  most  important  of 
all,  like  the  great  chemists  who  always 
handled  pitchblende  without  ever  sus- 
pecting the  radium  within,  they  knew 
not  what  they  did ;  and  as  it  remained 
for  the  Curies  to  find  the  radium,  so 
Doctor  Crile  was  the  first  to  inquire 
into  the  whys  and  wherefores  of 
double  anaesthesia. 

Physical  injury  to  any  sensitive 
part,  he  finds,  causes  a  discharge  of 
nervous  energy  leading  ultimately  to 
exhaustion.  This  discharge  of  nervous 
energy  is  not  prevented  by  inhalation 
anaesthesia.  The  exhaustion  is  due  to 
driving  the  motor  mechanism  of  the 
human  system.  With  equal  facility 
may  exhaustion  be  produced  by  per- 
ceptions through  the  special  senses, 
such  as  seeing  or  hearing  danger.  The 
human  motor  mechanism  may  be 
driven  by  a  physical-contact  stimula- 
tion, or  it  may  be  driven  by  percep- 
tions through  the  special  senses. 
Whatever  the  cause  may  be,  the  stim- 
ulus is  always  through  the  awakening 
of  associative  memory ;  that  is,  all 
action  is  in  accordance  with  the  law  of 
association  through  memory. 
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Now  then,  argues  Doctor  Crile,  the 
practical  application  of  all  this  is  to 
conduct  every  operation  so  that  no 
associative,  painful,  or  dramatic  inci- 
dent may  enter  even  the  narcotized 
brain  of  the  quieted  patient.  A  pleas- 
ant respiratory  anaesthetic,  such  as 
nitrous  oxide,  should  be  used  with 
some  internal  medicine  that  quiets  the 
nerves.  When  the  patient  is  ready  for 
the  knife,  the  site  of  the  operation  is 
completely  isolated  from  the  brain  by 


injecting-  a  new  local  anaesthetic  of  his 
own. 

All  exhaustion,  fright,  after-pains, 
shock,  pneumonia,  and  the  other  after- 
effects are  thus  forever  done  away 
with.  There  is  no  depression,  no  les- 
sening of  the  body's  immunity  to  germ 
diseases,  and  the  patient  leaves  the 
operating  room  strong  and  virile,  al- 
ready on  the  way  to  uninterrupted 
convalescence  and  rapid  recovery,  and 
with  all  the  chances  in  his  favor. 


LONDON  HARBOR 
IMPROVEMENTS 

The  harbor  of  London,  which  has 
long  been  inadequate  to  accommodate 
the  enormous  shipping  and  to  satisfy 
the  demands  for  mod- 
ern commerce  facili- 
ties, is  to  be  improved 
at  a  cost  of  many  mil- 
lions of  dollars. 

The  immediate  im- 
provements, enabling 
great  modern  vessels 
to  ascend  the  Thames 
to  London  proper, 
comprise  the  construc- 
tion of  a  great  dock, 
which  will  be  named 
South  Albert  dock,  at 
a  cost  of  approximated 
$12,000,000.  This  dock 
will  be  about  4,600  ft. 
long,  with  a  width  of 
600  ft.  and  a  depth  of 
water  of  38  ft.  It  will 
be   reached   through  a 

lock,  800  ft.  long  by  

100  ft.  wide,  with  a 
depth  of  45  ft.  The  intention,  when 
this  dock  is  completed,  is  to  greatly 
deepen  the  Thames  and  to  construct 
a  second  dock,  to  be  called  the  North 
Albert,  at  a  cost  of  more  than  $20,000,- 
000.  This  dock  will  be  about  7,400  ft. 
long,  with  a  width  varying  between 
930  and  1,000  ft.,  and  a  normal  depth 
of  45  ft.  The  lock  which  will  give 
access  to  this  dock  will  be  1,000  ft. 
long,  130  ft.  wide,  and  will  have  a 
depth  of  52  ft. 


HORSES  TAKE  COOLING 
SHOWER  BATHS 

Philadelphia  horses  have  been  pro- 
vided with  shower  baths  during  the 
hot  weather.    The  accompanying  pho- 


tograph shows  a  humble  delivery 
horse  "getting  his,"  and  he  seems  to 
enjoy  it.  All  day  during  the  hot  season 
horses  could  be  seen  in  line,  the  driv- 
ers waiting  for  a  chance  to  give  their 
animals  a  taste  of  the  luxury.  The 
shower  baths  were  placed  in  the 
streets  by  the  Women's  Society  for 
the  Prevention  of  Cruelty  to  Animals, 
and  were  so  constantly  in  use  that  they 
were  considered  a  great  success,  and 
will  be  supplied  another  summer. 
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BEAUTIFUL  ANCIENT  GLASS 
UNEARTHED  IN  PALESTINE 

Several  magnificent  examples  of  an- 
cient millefiori  (thousand  flowers) 
glass  of  rare  beauty  and  value  have 
recently  been  unearthed  by  natives  in 
Palestine.  The  plates  and  bowls  were 
found  in  ancient  tombs  on  the  coast 
and  are  valued  at  from  $500  to  $1,000 
each. 

Millefiori  glass  reached  its  finest  de- 
velopment in  Grecian-Roman  times. 
As  far  as  is  known,  this  glass  was 
made  by  cutting  bits  from  a  stick  or 
cane  of  glass,  itself  formed  by  uniting 
a  number  of  small 
rods,  and  then 
placing  these  bits 
in  a  mold  in  such 
manner  as  to  pro- 
duce any  pattern 
desired. 


SCIENTISTS 

MAKE 
CHEMICAL 
RUBBER 

British  scien- 
tists are  indicat- 
ing their  belief 
that  the  long- 
sought  method  of 
making  synthetic 
rubber,  or  rubber 
by  chemistry,  has 
really  been  found,  and  are  maintaining 
their  belief  in  spite  of  the  doubts  cast 
by  previously  announced  discoveries 
and  subsequent  failures.  The  process 
of  making  rubber  from  fusel  oil  was 
recently  announced  by  Prof.  W.  H. 
Perkin,  of  Manchester  University,  on 
behalf  of  a  group  of  scientists  who  had 
conducted  the  experiments.  Of  the  re- 
sults the  conservative  and  authorita- 
tive London  Lancet  says:  "It  is  prob- 
able that  we  are  recording  a  synthetic 
triumph  of  the  greatest  moment  to  the 
world,  for  it  is  not  a  rubber  substitute 
that  has  been  made,  but  rubber  itself." 

Not  only  do  the  British  scientists 
claim  to  be  able  to  produce  rubber  for 


One  of  the  Ancient  Millefiori  (Thousand  Flowers)  Plates 
Discovered  in  Tombs  in  Palestine 


20  cents  a  pound  while  the  natural 
product  is  selling  for  80  cents,  but  they 
also  announce  that  the  by-products  of 
the  process  are  fuel  alcohol,  suitable 
for  automobile  engines,  and  acetone, 
the  incorporating  element  in  the  man- 
ufacture of  the  high-power  explosive 
known  as  cordite.  The  alcohol  can  be 
marketed  for  much  less  than  gasoline 
and  is  a  safer  and  cleaner  fuel.  Ace- 
tone, in  the  limited  available  supply 
costs  at  present  $450  a  ton.  As  a  by- 
product of  a  rubber  manufacture  it  is 
claimed  that  it  can  be  sold  for  $150  a 
ton.  Modern  warfare  depends  on 
acetone  to  prevent  the  spontaneous 
explosion  of  cor- 
dite. 

If  the  hopes  of 
the  London  sci- 
entific authorities 
are  realized,  not 
the  least  of  the 
results  of  the 
commercial  man- 
ufacture of  rub- 
ber will  be  a  tre- 
mendous increase 
in  the  growing  of 
corn  and  potatoes 
throughout  the 
United  Kingdom. 
The  Irishman's 
potato  patch  will 
come  into  its  own. 
The  process  of 
creating  man- 
made  rubber, 
stated  in  its  simplest  terms,  consists  in 
reducing  a  moist  mixture  of  cereals 
and  potatoes  to  a  semiliquid  starch 
and  then  by  a  double  fermentation 
converting  this  starch  into  fusel  oil, 
alcohol  and  acetone.  The  fusel  oil  is 
converted  into  a  substance  called  iso- 
prene,  which  was  until  recently  only 
known  as  a  distillation  product  of  nat- 
ural rubber,  and  which  when  left  for  a 
time  in  contact  with  metallic  sodium 
becomes  a  pure  white  rubber. 

The  attempts  to  produce  rubber  by 
chemical  means  had  failed  imtil  18 
months  ago  when  a  German,  Prof.  Carl 
Harries,  of  Kiel  University,  discovered 
isoprene  and  later  made  it  from  oil  of 
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turpentine.  He  even  secured  rubber 
from  this  process,  but  only  at  tremen- 
dous cost.  Then  the  race  v^ith  Dr.  F. 
E.  Mathews,  Sir  William  Ramsay  and 
Professor  Perkin  started.  A  French 
scientist  was  also  concerned  in  the  dis- 
covery, his  contribution  being  a  cheap 
method  of  producing  the  fusel  oil  from 
fermented  potatoes  and  cereals,  so  that 
the  discovery  might  well  be  called  in- 
ternational. Just  three  months  after 
the  English  scientists  had  completed 
their  experiments  and  secured  their 
patents  their  German  rival  arrived  at 
the  same  results,  but  found  that  he 
was  too  late  to  profit  by  them. 

Experiments  have  shown  that  the 
synthetic  rubber  can  be  vulcanized 
like  the  natural  product.  An  automo- 
bile tire  made  of  the  artificial  product 
outlasted  a  tire  of  the  natural  rubber 
by  several  weeks,  both  being  used  on 
the  same  vehicle.  To  date,  however, 
the  experiments  have  gone  no  farther 
than  the  laboratory  stage.  Automo- 
bilists  who  look  forward  to  a  day  of 
cheap  tires  and  a  cleaner,  cheaper  fuel 
than  gasoline  must  wait  until  some  one 
tries  the  experiment  of  producing 
man-made  rubber  on  a  large  commer- 
cial basis. 


MOVING   BELTS  BREAK 
FILAMENT  LAMPS 

Investigation  in  factories  where 
graphitized-filament  lamps,  used  to  re- 
place the  ordinary  carbon  lamps,  were 
found  to  break  as 
soon  as  placed  in  the 
sockets,  showed  that 
the  failure  of  the 
lamps  was  due  to  the 
fact  that  they  were 
all  placed  near  a  mov- 
ing belt.  Although 
imperceptible,  static 
charges  from  these 
belts  collected  on  the 
globes,  setting  the  fil- 
aments in  rapid  vibra- 
tion and  rupturing  them 
each  socket  with  a  metal  reflector  is 
said  to  be  a  simple  and  effective 
method  of  preventing  such  damage. 


A  BEAUTIFUL  MONUMENT  OF 
NATURAL  CRYSTALS 

In  the  little  town  of  Steinschonau, 
Bohemia,  is  an  exceptionally  unusual 
and  really  beau- 
tiful monument 
formed  out  of 
natural  crystals, 
the  longest  of 
which  are  from 
23  to  26  ft.  in 
length.  The  cu- 
rious monument 
was  erected  by 
a  society  of 
war  veterans,  at 
their  fifty-year 
jubilee,  in  honor 
of  Emperor 
Franz  Joseph. 
The  crystals, 
which  are  pen- 
tagonal   or    hex-      courtesy  tiber  Land  und  Meer 

agonal  in  cross  section,  were  taken 
from  a  basalt  formation  located  near 
Steinschonau. 


LLAMAS  IN  HARNESS 

An  attraction  at  Hamburg's  famous 
zoological  garden  is  a  pair  of  tame 
llamas,  that  carry  passengers  about 
the  grounds.  They  are  declared  to  be 
the  only  animals  of  their  kind  in  Eu- 
rope that  have  been  trained  for  this 
purpose. 

The  llamas  draw  a  carriage,  and  at 


Equipping 


a  recent  test  it  was  shown  that  they 
can  easily  pull  a  load  of  450  lb.  They 
are  quite  docile  and  readily  answer  to 
the  rein. 
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LIFTING  AN  AUTO  BY  ONE-MAN  POWER 


The  auto  jack  shown  in  the  accom- 
panying photograph  is  capable  of  rais- 


ing a 
power 


of  exerting.    The  automobile  is  first 
run  into  position  over  the  two  rectan- 
gular    frames,  which 
are      connected  by 
«  a  strong  chain.  Once 

J%  in    place,    the  ''thrust 

bar"  at  the  left  is  set  in 
operation  by  means  of 
which  the  frames  are 
gradually  brought  to  an 
upright  position.  The 
threaded  pillars  on  the 
four    corners    of  the 

One  Man  Can  Operate  This  Auto  Jack  h^imeS      are    Casily  ad- 

heavy  motor  car  with  no  more  justable  and  by  turning  them  the  car 
than  that  one  man  is  capable    may  be  raised  as  desired. 


THIRTY-FIVE-FOOT  MOTORBOAT  CROSSES  ATLANTIC 


The  little  35-ft.  motorboat  "Detroit," 
built  especially  to  cross  the  Atlantic 
under  her  own  power,  made  the  trip  in 
24:^2  days.  She  arrived  safely  at 
Queenstown,  Ireland,  on  Aug.  7.  The 
little  boat  started  out  with  the  expec- 
tation of  making,  all  told,  a  trip  of 


Transatlantic  Motor - 
boat  before  Launching, 
Showing  One  of  the 
Bilge  Keels  Provided  to 
Keep  Her  Steady  in  a  Sea 


about  4,000  miles,  of  which  the  voyage 
from  Detroit  to  New  York  was  the 
first  stage,  the  transatlantic  voyage 
the  second,  and  a  continuation  of  the 
voyage  to  St.  Petersburg  the  third. 
This  is  the  longest  voyage  ever  at- 
tempted by  a  sea-going  motorboat  of 
such  small  size. 

The  ''Detroit"  is  35  ft.  long,  9  ft. 
wide,  and  draws  5  ft.  of  water  when 
loaded  down.  She  is  driven  by  a  16- 
hp.  engine,  and  has  a  speed  of  about 
7  miles  an  hour. 

The  greatest  problem  in  construct- 
ing a  transatlantic  craft  of  this  size 


Photos  Copyright,  1912,  by  Mathews  Boat  Co. 
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was  to  find  storage  for  the  amount  of 
gasoline  necessary  for  a  2,700-mile  trip. 
About  1,200  gal.  of  gasoline  was  car- 
ried in  seven  tanks  placed  in  the  hold 
of  the  boat,  and  two  additional  tanks 
were  located  on  the  deck  amidships. 
A  crew  of  five  men  made  the  trip,  and 
food  sufficient  for  90  days  was  carried. 
None  of  the  crew  was  allowed  to  carry 
matches,  owing  to  the  large  amount  of 


gasoline  on  board.  All  matches  were 
kept  under  lock  and  key  by  Captain 
Day,  who  gave  them  out  only  when 
positively  needed.  The  little  boat  was 
lighted  by  electricity  throughout. 

The  little  craft  encountered  heavy 
weather  with  a  succession  of  gales  and 
high  seas.  She  was  obliged  to  heave 
to  nine  or  ten  times  and  pitched  tre- 
mendously. 


NEW  DIRIGIBLE  BIGGER 
THAN  EVER 

In  the  construction  of  the  German 
dirigible  airships  the  tendency  among 
the  builders  of  this  type  of  aircraft 
appears  to  be  to  increase  the  size,  not- 
withstanding recent  disasters  that,  nat- 
urally, might  prove  discouraging.  The 
latest  Zeppelin-type  ship  produced  by 
Siemens-Schuckert  is  386  ft.  long  and 
has  a  maximum  diameter  of  42  ft.  10 
in.,  with  a  volume  of  530,000  cu.  ft. 
Three  impervious  partitions  divide  the 
four  compartments.  An  air  balloon  is 
contained  in  each  of  the  three  forward 
compartments,  the  first  of  which  is  al- 
most a  perfect  hemisphere,  reinforced 
by  10  layers  of  rubberized  linen.  Gas 
which  escapes  from  the  forward  com- 
partments is  received  through  safety 
valves  into  the  fourth  compartment 
which  is  maintained  at  normal  atmos- 
pheric temperature.  In  shape  the  lat- 
ter is  an  elongated  cone.  The  keel  of 
the  ship  measures  262  ft.  in  length  and 
is  constructed  of  steel  framework.  In 
this  are  carried  supplies  of  water  and 
gasoline  and  two  24-hp.  motors  for  fill- 
ing the  balloons  and  operating  the 
safety  valves.  Attached  to  the  motor 
is  the  guiding  rudder,  five  planes  of 
13  by  4  ft.  Communication  between 
the  three  cars  suspended  from  the  keel 
is  maintained  by  a  telegraphing  de- 
vice. In  the  middle  car  are  located  the 
guiding  wings.  Equipment  carried  in 
the  other  cars  includes  a  125-hp.  motor, 
two  depressing  rudders  and  two  two- 
bladed  side  screws.  The  blades  are  9 
ft.  in  diameter  and  run  at  700  revolu- 
tions. The  center  scr6w  has  four 
blades  and  runs  at  750  revolutions. 


FARE  BOX  WITH  NOVEL 
AUTOMATIC  FEATURE 

A  fare  box  having  an  ingenious  au- 
tomatic feature,  and  designed  for  pay- 
as-you-enter  cars,  is  shown  in  the  ac- 
companying illustration. 
The  fare  is  placed  in  the 
box  in  the  ordinary  way 
by  the  passenger,  the  coin 
or  ticket  resting  upon  an 
aluminum  plate  so  that 
the  conductor  may  see 
that  counterfeit  or  muti- 
lated coin  is  not  de- 
posited. The  coin  or 
ticket  is  dropped  into 
the  final  recepta- 
cle by  means  of  ^  - 
a  small  lever,  and  |  ^ 
it  is  the  auto-  il 
matic  action  of 
this  cash  box 

which  provides  the  interesting  feature. 

To  remove  the  cash  box  from  its  po- 
sition, it  is  necessary  for  the  dispatcher 
or  other  railway  official  to  open  the 
outside  of  the  fare  box  with  a  key.  The 
cash  box  can  then  be  easily  removed, 
but  in  removing  it  the  lid  or  cover, 
which  up  to  this  time  has  remained 
open  so  that  the  fares  would  fall  into 
it,  automatically  closes  and  locks.  The 
dispatcher  now  has  the  cash  box  in 
his  possession,  but  the  key  is  in  the 
treasurer's  office,  and  the  fares  cannot 
be  removed  until  the  box  is  delivered 
there. 

A  new  cash  box  is  placed  in  the  fare 
box  at  the  commencement  of  each  run. 
It  is  claimed  that  no  registration  of 
fares  is  necessary  with  this  type  of 
collector. 
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FLORAL     AEROPLANE     CATCHES    PARISIAN  FANCY 


Floral  Aero- 
plane Feature 
of  Paris  Flower 
Festival 


One  of  the  most  loudly  applauded 
features  of  the  recent  Fete  des  Fleurs, 
or  flower  festival,  in  Paris,  was  the 
float  shown  in  the  accompanying  pho- 


tograph— an  aeroplane  mounted  high 
over  a  motor  car.  The  floral  airship 
was  of  the  monoplane  type  and  car- 
ried an  airwoman  and  a  passenger. 


MARATHON    MILKERS    ON    A    BIG    DAIRY  FARM 


On  the  average  dairy  farm  the  man 
who  can  milk  15  or  30  cows  twice  a 
day  is  ranked  as  an  excellent  milker. 
Yet  on  a  milk  company's  farm  in  New 
Jersey,  10  operators  are  milking  350 
animals  twice  daily,  an  average  of  35 
cows  per  milker.  Ever  since  modern 
dairy  husbandry  began  to  approach  an 
intensive  development  the  problem  of 
the  milk  farm  has  been  how  to  most 
efficiently  utilize  the  labor  of  the  milk- 
ing force  between  milkings.  In  the 
winter  time  especially  this  was  a  hard 
nut  to  crack. 

The  manager  of  this  eastern  dairy 
farm  got  his  mind  to  working  over- 
time and  devised  the  plan  of  develop- 


ing his  milkers  into  specialists  who 
milked  for  10  hours  a  day  and  per- 
formed no  other  labor.  He  corre- 
sponded with  the  managers  and  own- 
ers of  other  large  milk  farms  in  order 
to  obtain  their  opinions  concerning  his 
new  method,  and  found  they  did  not 
believe  it  would  work.  In  no  wise  dis- 
couraged this  progressive  manager  put 
the  proposition  before  his  milkers  and 
asked  them  if  they  would  be  willing 
to  test  out  the  plan.  They  enthusi- 
astically assented. 

Under  this  novel  system  the  milkers 
begin  work  at  two  o'clock  in  the  after- 
noon and  rriilk  steadily  for  five  hours 
after  which  they  have  a  seven-hour 
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rest  period.  They  resume  milking  at 
two  o'clock  the  next  morning  and  con- 
tinue until  seven  o'clock  when  they 
again  have  the  succeeding  seven  hours 
for  leisure  and  recreation. 

Only  natural  milkers,  men  who  do 
not  overly  exert  themselves  and,  in 
consequence,  easily  tire,  are  enlisted  in 
this  marathon  milking  work.  After 
drawing  the  milk  from  each  animal  the 
milker  has  one  and  one-half  minute's 
rest  during  which  time  he  carries  the 
pail  of  milk  to  the  weighing  room 
where  he  washes  his  hands  as  the  milk 
is  being  weighed  and  emptied  from  the 
pail.    This  brief  period  is  sufficient  to 


relax  and  rest  the  forearms  and  hands 
of  the  operator. 

On  the  average,  the  dairy  worker  on 
this  farm  milks  a  cow  every  8.57  min- 
utes or  35  animals  in  300  minutes.  The 
fastest  operator  handles  40  cows  in 
this  time  or  a  cow  every  7.5  min- 
utes. For  the  past  18  months  the 
method  has  been  in  successful  opera- 
tion and  both  the  men  and  the  man- 
agement are  thoroughly  satisfied  with 
the  system.  The  men  receive  171/2 
cents  an  hour  for  their  services,  as  well 
as  being  comfortably  quartered  and  fed. 
Each  milker  works  seven  days  in  the 
week  without  any  holidays. 


MODERN    VIOLIN    BETTER        BIG  FISH  CARRIES  WATCH  IN 
THAN  A  STRAD  THE  STOMACH 


At  a  trial  recently  made  in  Paris,  by 
a  number  of  experts,  it  was  shown  that 
modern  violins  are  as  good,  if 
not  better  in  sound,  than  old 
ones.  A  number  of  instruments 
were  numbered,  and  played  in 
a  darkened  room,  the  listeners 
not  knowing  the  marks,  but  re- 
cording their  verdict  according 
to  the  numbers.  When  the  fina 
vote  was  taken  it  was 
found  that  the  instru- 
ment having  the  larg- 
est number  of  votes 
was  of  Belgian  man- 
ufacture, made  this 
year,  while  the  second 
was  French,  manufac- 
tured in  1911.  A 
Stradivarius  was 
voted  as  third  best 
(although  valued  at 
many  thousands  of 
dollars  more  than  the 
modern  violins  which 
took  a  greater  num- 
ber of  votes),  and  a  Grancino  fourth, 
but  the  fifth  and  sixth  were  also  of 
modern  make. 


That   a  watch   was   found   in  the 
stomach  of  an  8-lb.  fish,  is  the  story 
attested  to  by  Alfred  H.  Hayes, 
proprietor  of  a  Buffalo,  N.  Y., 
fish  and  game  store. 

While    the    fish,  which  had 
been  caught  in  Lake  Erie,  was 
being  cleaned,  the  great  weight 
of  its  stomach  was  noticed,  and 
upon  investigation,  a  watch  was 
found  in  it.  About  an 
inch  of  chain  was  at- 
tached to  the  watch, 
indicating    that  the 
owner  probably  had 
dropped    it    into  the 
lake.     Upon  being 
wound  up,  the  watch 
started  to  run,  so  the 
fish   could   not  have 
been  the  possessor  of 
it  very  long. 


Watch  That  was  Taken  from  the  Stomach 
of  a  Lake  Erie  Fish  and  can  Still  be 
Wound  and  Run 


CA  railroad  near  completion  between 
New  York  and  Boston  is  described  as 
having  no  grade  crossings  and  no  sign- 
boards along  its  entire  right  of  way. 


([Experiments  have 
recently  been  made 
in  Europe  looking  to 
the  utilization  of  paper  in  the  manu- 
facture of  pneumatic  tires,  tests  re- 
cently made  having  convinced  the  ex- 
perimenters that  paper  has  the 
strength  of  metal,  the  elasticity  of 
rubber,  and  a  cheapness  that  is  to  be 
found  in  neither  of  these  materials :  all 
important  qualities. 
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The  British  battle-cruiser  ''Lion," 
which  became  widely  known  as  the 
H.  M.  S.  ''Hellfire"  because  of  the  vol- 
ume of  flame  belched  from  her  funnels 
during  the  remarkable  speed  test  in 
which  she  made  31.5  nautical  miles 
(35.75  land  miles)  per  hour,  has  now 
undergone  the  extensive  alterations  to 
her  superstructure  found  necessary  to 
protect  her  from  herself.  It  will  be 
remembered  that  the  flames  rose  to  a 


height  of  50  ft.  above  her  foremost 
funnel  and  that  the  heat  was  so  intense 
as  to  twist  the  gun-control  platform 
and  every  piece  of  metal  on  the  navi- 
gating bridge  out  of  shape. 

In  the  alterations  the  tripod  main- 
mast has  been  replaced  by  a  single 
mast,  which  is  located  forward  of  the 
foremost  funnel  instead  of  behind  it, 
and  all  three  funnels  have  been  altered 
in  position  and  size. 


DETERMINING  HOW  MUCH 
PURE  AIR  FIRE  NEEDS 

Experiments  to  ascertain  how  little 
oxygen  in  air  would  still  permit  fire 
and  how  much  carbon  dioxide,  the 
harmful  gas  produced  by  combustion, 
is  required  to  prevent  fire,  have  been 
carried  on  by  G.  A.  Burrell,  chemist  at 
the  Pittsburgh  Testing  Station.  Dif- 
ferent lamps  were  placed  under  a  bell 
jar  and  allowed  to  remain  until  their 
flames  were  extinguished.  Thereafter 
the  atmosphere  in  the  bell  jar  was 
analyzed  and  the  results  noted.  Three 
per  cent  of  carbon  dioxide  and  16.5  per 


cent  of  oxygen  remained  after  a  bon- 
neted Wolf  mining  lamp,  burning  ben- 
zine, had  been  burned  to  the  point  of 
extinction.  The  same  kind  of  lamp 
without  the  bonnet,  burned  until  there 
were  3  per  cent  of  carbon  dioxide  and 
15.82  per  cent  of  oxygen.  The  jar's 
content  was  3.95  per  cent  of  carbon 
dioxide  and  16.24  per  cent  of  oxygen 
after  a  candle  flame  was  extinguished. 
An  acetylene  lamp  continued  to  flame 
until  there  was  6.3  per  cent  of  carbon 
dioxide  and  11.7  per  cent  of  oxygen, 
a  mixture  deadly  to  human  life.  A 
bunsen  burner  from  which  isstied  a 
flame  of  natural  gas  was  extinguished 
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when  the  bell  jar  contained  3.25  per 
cent  carbon  dioxide  and  13.9  per  cent 
of  oxygen. 

PUNKAH  BOYS  EXTEND 
ACTIVITIES 

Here  is  an  extension  of  the  activi- 
ties of  the  punkah  boy  and  his  fan,  so 
common  in  the  far  East.  This  home 
refrigerating  machine,  set  up  in  Hanoi, 
Indo  China,  is  connected  by  chain  to 
a  tandem-bicycle  frame  and  operated 
by  coolies.  Ordinarily  the  machine  is 
operated  by  an  electric  motor  but  no 
current  being  available,  the  motor 
power  is  furnished  by  coolies.  The 
machine  was  set  up  to  make  ice  for 
drinking  water  and  for  table  purposes 
in  a  hot  climate. 

The  machine  is  the  result  of  the 
studies  and  experiments  of  the  Abbe 
Marcel  Audiffren,  a  French  scientist. 
Some  have  been  running  ever  since 
they  were  installed,  over  five  years 
ago,    without    repairs   or  recharging 
with  the  refrigerating  chemical,  which 
in  this  case  is  sulphur  dioxide.  The 
machine  operates  on  the  compression 
system   and   consists   of  two  globes 
joined    by    a    hollow    shaft  which 
carries  on  its  extension  a  pulley  or 
crank.     Its   external   appearance  is 
that     of     a     dumb     bell.      It  is 
simple  in  operation  as  there  are  no 
joints,  valves,     gauges    or  stuffing 
boxes.     It    is    only    necessary  to 
place   the   machine   in   its  bearings, 
fill   the   condenser   and  refrigerator 
tanks    with    water    and    apply  the 
power    in    order   to    have    at  will 
within  a  few  minutes,  cooled  water 
or  ice. 


A  PORTABLE  LIGHT  FOR 
MOTORISTS'  USE 

The  trim  case  shown  in  the  illustra- 
tion is  not  intended  to  inclose  a  meas- 
uring tape,  as  might  be  expected.  It  is 
a  portable  light, 
intended  for  au- 
tomobilists  and 
motorboat  users. 
Current  is  ob- 
tained from  a 
dry  battery  o  f 
four  cells,  such 
as  is  needed  for 
the  motor  spark- 
ing. The  exten- 
sion cord  can  be 
lengthened 
at  will  and 
locked  with  a 
thumb  catch. 
Two  spring-clip 
terminals  are  at- 
tached to  the  free  ends  of  the  cord 
which  can  readily  be  snapped  on  the 
battery  of  an  automobile.  A  6-volt, 
2-cp.  lamp  is  used  which  fits  into  one 
side  of  the  case  and  is  backed  by  a 
reflector.  A  guard  protects  the  lamp 
when  not  in  use.  This  guard,  as 
shown  in  the  drawing,  may  be  used 


If 


Punkah  Boys 
of  Indo  China 
Operating 
Refrigerating 
Machine  by 
Foot  Po  war 
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to  carry  or  hang  up  the  lamp.  With 
this  neat  illuminating  device,  motor- 
boats  or  cars  may  be  examined  with- 
out danger  of  igniting  gasoline  or 
other  inflammable  material.  Besides 
other  advantages  winds  are  powerless 


A  Section  of  One  of  the  Great  Turbines  Which  will  Drive  the 
German  Transatlantic  Liner  "imperator" 

THE  TURBINES  OF  THE 
^IMPERATOR" 

The  German  transatlantic  liner 
*'Imperator,"  the  largest  vessel  yet 
launched,  mention  of  which  has  ap- 
peared in  this  magazine  from  time  to 
time,  will  be  driven  at  a  speed  of  at 
least  221/2  knots  (25.90  miles  an  hour) 
by  turbines.  Because  of  their  great 
size  and  relative  delicacy,  these  tur- 
bines have  attracted  much  attention. 
One  of  the  immense  rotors  weighs  135 
tons,  contains  50,000  blades,  and  is 
capable  of  developing  22,000  hp.  The 
casing  inclosing  the  rotors  is  25  ft.  long 
by  18  ft.  wide,  the  propeller  shafts  are 
18-in.  in  diameter,  and  the  four-bladed 
bronze  propellers  are  16  ft.  in  diameter. 


MOTOR  HORN  SCARES  OFF 
BURGLARS 

A  novel  burglar  alarm,  constructed 
of  wires,  batteries  and  the  electric  horn 
from  an  automobile,  proved  effective  in 
a  recent  instance.  A  Chicago  motorist 
had  suffered  from  the 
depredations  of  mid- 
night marauders  in 
the  garage  where  he 
kept  his  car,  several 
blocks  distant  from 
his  residence.  On 
three  different  occa- 
sions thieves  had 
broken  into  the  build- 
ing and  had  removed 
from  the  car  all  the  at- 
tachments that  could 
readily  be  turned  into 
cash.  In  order  to  cir- 
cumvent  a  possible 
fourth  raid,  the  auto- 
mobile owner  fitted  up 
an  alarm  of  the  usual 
type,  save  that  in  place 
of  a  gong  the  horn  was 
utilized,  and  made  Con- 
nection with  the  door 
of  the  garage.  The  burglars  soon  there- 
after returned  for  another  visit  which 
proved  to  be  their  last.  When  the  door 
was  forced,  the  horn  emitted  such  a 
piercing  shriek  that  the  whole  neigh- 
borhood was  awakened  from  slumber 
and  a  patrolman  who  happened  to  be 
near  arrested  the  two  robbers. 


([Recent  statistics  show  that  New 
York  City  has  20  industries,  each  of 
which  has  an  annual  product  valued  at 
more  than  $20,000,000. 


$2,000  PRIZES   FOR  FLIGHT 
DURATION  RECORDS 

The  Aero  Club  of  France  has  of- 
fered prizes  totaling  $2,000  for  a  dura- 
tion ''Criterium,"  open  from  Aug.  15  to 
Dec.  31,  1912,  to  be  awarded  to  the 
aviator  who  makes  the  longest  flight 
without  landing.  The  present  record 
stands  at  11  hr.,  1  min.,  and  the  holder, 
Georges  Foury,  has  declared  that  he  is 
ready  to  fly  16  hours,  if  necessary,  to 
retain  the  prize.  An  interesting  and 
only  slightly  speculative  figure  is  se- 
cured by  multiplying  the  greatest  aero- 
plane   speed    yet    accomplished,  105 
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miles  an  hour,  by  the  longest  duration 
in  reasonable  prospect  of  accomplish- 
ment. The  product,  1,680  miles,  be- 
comes the  distance,  then,  that  it  will  be 
possible  to  fly  without  a  landing  as 
soon  as  the  fastest  aeroplane  yet  made 
becomes  capable  of  carrying  as  much 
fuel  as  any  yet  made.  This  prospect, 
which  is  anything  but  remote,  since  the 
two  present  records  are  held  by  fairly 
similar  machines,  will  especially  inter- 
est the  crossing-the-Atlantic  enthusi- 
asts, in  that  only  a  further  addition  of 
100  miles  to  the  flight  radius  now 
definitely  in  reach  will  suflice  to  render 
the  hoped-for  result  at  least  theoretic- 
ally attainable. 


A  QUAINT  RESIDENCE 

The  pyramidal  structure  shown  in 
the  accompanying  illustration  is  the 
home  of  a  bachelor  living  northwest 
of  Miami,  Fla.  It  is  constructed  of 
concrete  throughout.  The  top  section 
is  open  and  serves  as  a  receptacle  in 


Concrete  House  of  Queer  Design 

which  to  catch  rain  water  which  passes 
down  the  pipe  on  the  side  of  the  build- 
ing to  a  cistern. 


COPPER  PONTOONS  FOR 
HYDRO-AEROPLANE 

Copper-covered  pontoons  figure  in 
the  efforts  of  Earl  Reid,  the  airman,  to 


I 


r 


Copper-Covered   Aluminum   Pontoons  for 
Hydro- Aeroplane 

establish  records  in  a  hydro-aeroplane, 
at  the  League  Island  navy  yard,  near 
Philadelphia. 

His  former  pontoons  were  of  alum- 
inum and  as  it  was  impossible  to  solder 
this  metal  so  as  to  exclude  water,  the 
pontoons  soon  became  too  heavy  for 
fast  work.  He  has  now  reduced  the 
weight  of  the  aluminum  by  drilling 
holes  in  it,  after  which  the  pontoons 
were  sheathed  with  a  copper  coating 
one  five-thousandth  of  an  inch  in  thick- 
ness. With  the  new  *'skin,"  friction 
has  been  considerably  reduced. 


CENTRAL  ARM  RESTS  FOR 
REAR  AUTO  SEATS 

The  rear  seat  of  a  touring  car  of 
British  make  is  now  being  provided 
with  an  ingenious  central  arm  rest,  de- 
signed to  increase  the  comfort  of  the 
users  in  that  it  provides  a  rest  for  both 
arms.  It  cannot,  of  course,  be  used 
when  the  rear  seat  is  occupied  by  more 
than  two  persons,  for  which  reason  it 
is  so  constructed  as  to  be  quickly  and 
easily  detachable. 
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GETTING  THE  TIRE 
OFF  THE  GROUND 

Two  interesting  methods  of  getting 
the  pneumatic  tire  ofif  the  ground,  so 
that  it  will  not  be  subjected  to  wear 


An  Automobile  Wheel  with  Pneumatic  Tire  Placed 
between  the  Hub  and  the  Wheel  Rim 


and  tear,  yet  will  have  the  cushioning 
effect  that  makes  such  tires  necessary, 
are  shown  in  the  accompanying  draw- 
ings. One  is  a  wheel  within  a  wheel, 
the  pneumatic  tire  being  located  be- 
y\  tween  the  axle  and 

^ —   \        the  wheel  rim. 

/^^^^irr^^\  \  Plunger  heads 
/  /7N   rV\  1  bear  upon  the 

i  iySyjJ        /  Pi^^umatic  tire. 
\\^JH^<y        /  The  other  draw- 
ing  shows  another 
1    ^l^^E^  1  inventor's  idea  of 

VV^TV//  ^yoY^    the  pneu- 

^V>~-L3^^  matic  tire  can  be 

— ^   got  off  the  road 

and  yet  be  a  shock  absorber. 


'WAY  FOR  THE  WEATHER 
WIRELESS! 

Weather  dispatches  are  now  to  have 
precedence  over  all  commercial  mes- 
sages flashed  by  wireless  throughout 
the  Atlantic.  This  is  the  first  actual 
.  step  toward  the  proposed  international 
weather  and  storm  bureau  which  was 


recommended  by  the  recent  weather 
congress  in  London  at  the  instiga- 
tion of  the  American  representatives. 
Heretofore  weather  and  storm  obser- 
vations, when  relayed  from  one  ship 
to  another,  were  often  delayed  while 
commercial  messages  were  being 
transmitted.  Thus,  by  the  time  the 
observations  reached  Washington 
they  were  so  old  as  to  be  practically 
valueless  in  the  preparation  of  the 
weather  and  storm  charts.  Under  the 
new  arrangement  emergency  calls  and 
messages  of  warning  are  the  only  ones 
which  are  to  be  given  precedence  over 
the  weather  and  storm  observations. 

Prof.  Willis  Moore,  chief  of  the 
United  States  Weather  Bureau,  has  re- 
cently pointed  out  an  important  fea- 
ture of  the  proposed  ocean  weather 
service,  additional  to  weather-report- 
ing service  by  the  regular  transatlan- 
tic liners  which  was  discussed  in 
these  pages  in  August.  He  believes 
that  weather  observations  taken  by 
tramp  steamers  sailing  in  those  por- 
tions of  the  Atlantic  not  included  in 
the  paths  followed  by  the  steamers, 
which  have  set  routes,  will  be  of  the 
greatest  value  when  once  the  inter- 
national weather  and  storm  bureau  is 
put  into  operation.  Such  observations 
will  make  it  possible  to  prepare  storm 
and  weather  charts  for  the  entire  At- 
lantic and  will  enable  the  weather 
bureau  officials  both  in  this  country 
and  in  Europe  to  follow  the  paths 
taken  by  storms  which  are  not  in  line 
with  the  so-called  "northern"  and 
"southern"  transatlantic  passages. 


CA  nine-word  cablegram  recently  sent 
from  New  York  to  a  Berlin  electrical 
journal  with  the  request  to  forward  it 
around  the  world  back  to  New  York, 
reached  its  original  sender  after  I6I/2 
minutes,  having  passed  16  relay  sta- 
tions and  been  treated  all  the  time  as 
an  ordinary  message.  Eleven  years 
ago,  when  the  transpacific  cable  was 
opened,  a  telegram  was  sent  around 
the  world  in  91/0  minutes,  but  every 
relay  station  was  then  prepared  for  its 
coming  and  immediate  transmission. 
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Temporary  Repair  for  Lead-Pipe 
Leaks 

While  excavating  on  city  work  a 
great  deal  of  inconvenience  is  often 
caused-  by  puncturing  the  lead  pipes 
vvrith  the  picks  used  by  the  workmen. 
As  a  temporary  repair  I  have  driven 
a  wood  plug  into  the  hole  tightly  and 
calked  the  lead  around  it  with  a  blunt 
tool.  A  pipe  repaired  in  this  way  will 
be  watertight  and  will  stand  the  ordi- 
nary city-water  pressure. — Contrib- 
uted by  N.  W.  Wickham,  Norwalk, 
Ohio. 


Tool- Width  Gauge  for  an  Anvil 

A  handy  device  for  a  blacksmith 
who  has  a  number  of  different  tool 
widths  to  forge  and  sharpen,  such  as 
rock  drills  and  miners'  tools,  is  a 
width  gauge  for  the  anvil.  Such  a 
gauge  can  be  easily  made  of  metal,  % 
in.  thick,  3  in.  wide  and  as  long  as  is 
necessary  for  the  number  of  different 
widths.  Notches  are  cut  in  the  metal 
as  shown  in  Fig.  1  for  the  different 
widths  and  then  the  metal  is  riveted  to 
a  U-shaped  piece  that  fits  over  the 
soft  part  of  the  anvil.    Its  location  for 


FiG.I 


FlG.2 


The  Width  of  a  Red-Hot  Tool  may  be  Easily 
Determined  When  Slipped  into  the  Gauge 

use  is  shown  in  Fig.  2.  The  gauge  is 
easily  slipped  on  and  off  the  anvil. — 
Contributed  by  Thomas  Bound,  Roch- 
ester. N.  Y. 


Preventing  Tire  Punctures  from 
Glass  with  Chains 

The  greatest  annoyance  the  bicycle 
rider  has  to  contend  with  is  the  small 
particles   of   glass   which   cannot  be 


Particles  of  Glass  are  Removed  from  a  Tire  Casing 
by  the  Chain  Before  They  Enter  the  Inner  Tube 


seen  and  avoided  but  which  are  picked 
up  on  the  tread  of  the  tire  and  gradu- 
ally pounded  through,  as  the  wheel  re- 
volves, causing  a  puncture.  A  careful 
examination  will  prove  that  glass 
rarely,  if  ever,  punctures  the  tire  the 
first  time  around.  It  is  picked  up  on 
the  tread  and  held  and  is  gradually 
forced  in  as  the  wheel  revolves. 

By  attaching  a  piece  of  flat  chain, 
such  as  used  on  the  flush-water  tank 
in  bath  rooms,  to  the  front  fork  and 
rear  frame  in  the  manner  shown  in 
the  sketch,  so  that  it  will  lie  flat  on 
the  tire,  all  small  particles  of  glass  will 
be  pulled  off  as  soon  as  they  come  in 
contact  with  the  chain. 

I  have  used  the  chain  for  about  six 
months  without  having  suffered  a 
puncture,  and  my  tires  are  absolutely 
free  from  glass  cuts,  proving  that  the 
chain  pulls  the  glass  out,  in  fact,  never 
gives  it  a  chance  to  take  hold.  The 
chain  does  not  wear  the  tire  a  particle 
and  it  affords  me  a  great  deal  of  pleas- 
ure to  watch  it  pull  off  anything  that 
may  be  picked  up  while  riding  the 
bicycle.    It  is  equally  efficient  for  mo- 
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torcycle  and  automobile  tires.  Care 
should  be  taken  to  have  the  chain  rest 
immediately  on  top  of  the  tire,  so  as 
to  have  it  slide  freely. — Contributed 
by  Dr.  Theodore  F.  Krey,  Detroit, 
Mich. 

To  Quickly  Find  the  Circumference 
of  Any  Circle 

Mechanics  often  have  need  of  ascer- 
taining the  circumference  of  a  circle 
quickly.  There  are  several  rules  for 
finding  these  figures  but  most  of  them 


e: 

The  Triangle  as  It  is  Laid  Out  on  the  Circle  to  Obtain 
the  Circumference  Quickly 


require  long  and  complicated  calcula- 
tions in  fractions  and  decimals,  which 
many  have  not  the  time  or  knowledge 
to  use.  I  have  found  the  following  rule 
a  quick  and  easy  way  for  solving  this 
problem  correctly. 

Lay  out  a  circle  having  the  desired 
diameter  and  place  the  corner  of  a 
square  in  the  center  and  draw  the  lines 
AB,  BC,  and  AC.  Also  draw  the  line 
DE,  from  center  of  line  AC  and  at 
right  angles  to  it,  to  the  periphery  of 
the  circle.  Three  times  the  diameter 
of  the  circle  with  the  length  of  the 
line  DE  added  will  give  the  desired 
circumference,  as  nearly  correct  as 
needed  for  practical  purposes. — Con- 
tributed by  R.  Edwards,  Portland,  Ore. 


Repairing  a  Broken  Carborundum 
Wheel 

A  new  carborundum  wheel,  4  in.  in 
diameter,  had  been  broken  and  I  re- 
paired it  successfully  as  follows :  The 
pieces  were  placed  together  and 
chucked  in  a  lathe,  and  a  circular 
groove,  about  %  in.  deep  and  2  in.  in 


diameter,  was  cut  in  each  side  with 
an  old  file.  The  parts  were  then  bound 
together  with  a  wire,  and  removed 
from  the  lathe.  A  ring  of  fireclay,  a 
little  larger  in  diameter  than  the 
grooves,  was  placed  flat  on  a  board 
and  melted  babbitt  poured  in  to  fill 
the  grooves  and  surface.  This  formed 
a  flange  on  each  side.  The  wheel  was 
then  returned  to  the  lathe,  the  flanges 
faced  off  to  %  in.  in  thickness  and  the 
hole  bored  out  to  the  right  size.  When 
the  wheel  was  placed  on  the  arbor  the 
nut  was  drawn  up  firmly.  The  frac- 
ture is  almost  invisible. — Contributed 
by  Samuel  Hughs,  Berkeley,  Cal. 


A  Wire  or  Rope-Measuring  Machine 

A  simple  and  very  convenient  wire 
or  rope-measuring  machine  may  be 
made  as  shown  in  the  accompanying 
illustration.  The  wire  or  rope  to  be 
measured  passes  over  the  top  of 
the  main  wheel  A  and  is  guided  by 
means  of  the  two  upright  rollers  at 
each  end.  One  of  the  rollers  at  each 
end  may  be  mounted  upon  an  adjust- 
able base,  which  will  afiford  a  means  of 
changing  the  distance  between  the  roll* 
ers  to  meet  the  requirement,  depend- 
ing upon  the  diameter  of  the  rope  or 
wire  being  measured.  It  would,  no 
doubt,  be  best  to  so  arrange  the  ad- 
justable bases  that  the  movable  rollers 


The  Wire  or  Rope  Revolves  the  Wheel  That  Records 
the  Turns,  as  It  Passes  through  the  Machine 


will  be  held  against  the  others  by  a 
tension  spring. 

A  second  wheel,  B,  is  mounted  on  a 
handle,  or  lever,  C,  which  is  pivoted  at 
one  end,  as  shown  in  the  sketch.  This 
second  wheel  normally  rests  upon  the 
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main  wheel,  A,  but  will  rest  upon  the 
wire  or  rope  being  measured  when  it  is 
in  place  on  top  of  the  main  wheel.  A 
small  downward  pressure  should  be 
exerted  on  the  handle  C  when  the 
wire  or  rope  is  being  drawn  along,  in 
order  that  the  main  wheel  always  turn. 
This  pressure  can  be  easily  supplied 
by  a  coil  spring  with  one  end  attached 
to  the  handle  C  and  the  other  end  to 
the  piece  D. 

The  shaft  of  the  main  wheel  A  is 
supported  by  the  two  pieces,  E  and  F. 
On  the  face  of  one  of  these  pieces  is 
mounted  the  gear  train  from  an  old 
electric  meter.  This  gear  train  is  me- 
chanically connected  to  the  axis  of  the 
main  wheel  in  such  a  way  that  the  in- 
dicator on  the  right-hand  dial  moves 
over  one  small  division  when  the  main 
wheel  rotates  once.  Now,  if  the  cir- 
cumference of  the  main  wheel  has 
been  made  one  foot,  the  readings  on 
the  dial  will  be  in  feet.  The  difference 
between  the  final  reading  of  the  dial 
and  its  reading  when  the  measurement 
was  started  will  be  the  length  of  the 
wire  or  rope  measured.  A  small  flange 
may  be  placed  on  each  side  of  the  main 
wheel  which  will  aid  in  guiding  the 
wire  or  rope.  Such  a  device  will  be 
exceedingly  useful  and  can  be  con- 
structed at  a  very  small  cost. 


Shade  for  Electric  Sign  Lights 

Electric  lights  used  in  signs  can  be 
made  more  effective  if  each  globe  is 
inclosed  in  a  bright  reflector  sleeve. 
These  reflectors  can  be  readily  made 
of  nickelplated   sheet   metal  ,  cut  as 


Fig  I  Fig. 2 

The  Shape  to  Cut  the  Metal,  and  as  It  Appears 
When  on  the  Globe 

shown  in  Fig.  1  and  bent  to  inclose  the 
globe  as  in  Fig.  2.  The  reflected  rays 
from  the  globe  are  concentrated  in  one 
direction. — Contributed  by  S.  Yama- 
shita,  Hoquiam,  Wash. 


A  Fountain  Ruling  Pen 

Having  need  for  a  straight-line  rul- 
ing pen,  I  resorted  to  the  use  of  a  foun- 
tain pen  and  a  paper  clip  as  illustrated. 


The  Paper  Clip  Attached  to  the  Pen  to  Keep  the  Pen 
Point  Away  from  the  Ruler  Edge 

The  larger  end  of  the  clip  was  bent 
two  turns  around  the  barrel  of  the.  pen 
and  the  remainder  of  the  clip  bent  to 
extend  just  beyond  the  end  of  the  pen 
and  then  turned  back  as  shown. — Con- 
tributed by  E.  C.  Ramsey,  Columbus, 
Ohio. 


To  Remove  a  Stud 

A  very  eft'ective  way  to  remove  a 
stud  is  shown  in  the  accompanying 
sketch.  Two  nuts  are  turned  onto  the 
stud  C ;  the  wrench  is 
placed  on  the  nut  A  and 
turned  to  the  left,  the 
nut   B   locking  A  and 
keeping-  it  from  turning 
off.    The  stud  may  be 
turned  in   the  opposite 
direction    by  applying 
the     wrench     on  the 
nut  B. — Contributed  by 
Chas.  T.  Richards,  Phil- 
adelphia, Pa. 


Protecting  Switchboards  When  Drill- 
ing Them 

Switchboard  makers  using  hand 
drills  for  making  odd  holes  will  avoid 
marring  the  finished  surfaces  of  the 
slates  by  slipping  a  cork  on  the  drill 
against  the  chuck.  This  will  serve  as 
a  cushion  when  the  drill  breaks 
through  the  slate. — Contributed  by 
Edward  Miller,  Rochester,  N.  Y. 


588 


POPULAR  MECHANICS 


A  Furnace-Door  Buffer 

In  the  accompanying  illustration  is 
shown  a  triangle  hung  on  a  rod  that 
carries  the  furnace  door  on  a  boiler 


Ihe  Triangle   Hung  on  the  Hinge  Pin  Prevents  the 
Door  from  Striking  the  Valve  in  the  Pipe 


front,  and  serves  the  purpose  of  keep- 
ing the  door  from  swinging  too  far 
back.  In  our  case,  says  a  correspond- 
ent of  Power,  the  drain  pipe  from  the 
water  column  was  run  down  a  wall, 
but  in  the  way  of  the  door.  The  tri- 
angle was  used  to  protect  the  pipe. 


surface  for  the  tools  being  ground. 
The  tool  is  placed  as  shown  and  the 
whole  moved  back  and  forth  across 
the*  face  of  the  emery  wheel  while 
it  is  turning. 

The  thumbnuts  and  slots  provide  a 
way  to  set  the  tool  for  grinding  any 
angle  desired.  The  pieces  may  be  set 
with  the  aid  of  the  protractor. — Con- 
tributed by  F,  G.  Marbach,  Cleveland, 
Ohio. 


Grip  on  a  Hammer  Handle 

Before  using  a  new  hammer  I  have 
always  found  it  to  advantage  to  cut 
one  or  two  inches  off  the  end  of  the 
handle  and  then  round  it  well  to  keep 
the  wood  from  splitting.  If  the  ham- 
mer is  to  be  used  on  greasy  work,  it 
is  a  good  plan  to  grind  a  groove  -j^  in. 
deep  for  each  finger  on  the  under  side 
of  the  handle.    This  will  make  a  grip 


Gauge  for  Grinding  Threading  Tools 

The  usual  method  of  holding  a 
lathe  threading  tool  in  the  hands  while 
grinding  it  will  not  always  result  in 
getting  the  proper  angle.  The  emery- 
wheel  rest  is  of  some  assistance,  but 
I  find  that  the  rest  attachment  shown 
in  the  sketch  aids  a  beginner  in  grind- 
ing a  perfect  angle.  The  angle  pieces 
A  and  B  are  each  pivoted  to  the  base 
C,  which  has  a  projection  shown  by 
the  dotted  line  to  fit  over  the  edge 
of  the  rest.  The  pieces  A  and  B  have 
a  slot  cut  as  shown  for  adjustment. 
These  slots  are  fitted  with  bolts  pass- 


The  Movable  Parts 
may  be  Set  to  Hold 
the  Tool  for  Grinding 
Any    Angle  Desired 


ing  through  the  base  C.  Thumbnuts 
are  provided  for  making  the  adjust- 
ment quickly. 

Each  edge  of  the  parts  A  and  B  is 
turned  up  at  right  angles  to  form  a 


Notches  for  the  Fingers  are  Cut 
or  Ground  In  on  the  Under  Side 
of  the  Handle 


for  holding  the  hammer  firmly. — Con- 
tributed by  J.  H.  Maysilles.  Rochelle, 
Illinois. 


Cleaning  Glass  Gauges 

One  way  of  cleaning  out  the  iron 
rust  and  calcium  deposit  in  the  glass 
tubes  of  water  gauges  on  steam  boilers 
is  to  use  the  following  compound:  An 
ounce  of  common  soda  is  mixed  with  3 
or  4  oz.  of  vinegar  and  the  glass  tubes 
washed  out  with  it.  This  compound  is 
also  good  for  removing  flyspecks  and 
grease  spots  from  all  glass  articles. 
For  grease  it  works  better  if  a  little 
salt  be  added  to  the  solution. 

The  ingredients  are  cheap  and  the 
mixture  harmless.  The  vinegar  and 
soda  should  be  mixed  in  a  wide- 
mouthed  jar,  as  otherwise  the  foaming 
will  cause  the  solution  to  run  over.  As 
soon  as  the  foaming  ceases,  the  solu- 
tion may  be  placed  in  smaller  bottles 
for  future  use. — Contributed  by  Loren 
Ward,  Des  Moines,  Iowa. 
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How  to  Make  a  Slide- Wire  Bridge 

By  A.  E.  ANDREWS 


The  slide-wire  bridge  is  a  device  for 
measuring  the  value  of  an  unknown 
resistance  in  terms  of  a  known  resist- 
ance. The  bridge  in  its  simplest  form  is 
nothing  else  but  a  divided  circuit,  and 
its  operation  can  be  easily  understood 
by  studying  the  relation  between  the 
current  through,  and  the  drop  in  elec- 
trical pressure  over,  the  various  parts 
of  a  divided  circuit. 

Two  unequal  resistances,  AB  and 
CD,  are  shown  connected  in  parallel  in 
Fig.  1,  and  this  combination  is  then 
connected  in  series  with  the  battery 
through  the  switch  E.  The  drop  in 
electrical  pressure  across  the  upper 
branch  AB  of  the  divided  circuit  is 
equal  to  the  drop  across  the  lower 
branch  CD,  when  the  switch  E  is 
closed,  and  this  drop  remains  constant 
provided  there  is  no  change  in  the  pres- 
sure supplied  by  the  battery.  The 
drop  in  pressure  over  a  certain  part  of 
AB,  say,  of  a  resistance  of  one  ohm,  is 
not  the  same  as  the  drop  over  a  like 
portion  of  CD,  because  the  current  in 
the  two  branches  is  not  the  same,  due 
to  their  being  of  unequal  resistance. 

Assuming  that  the  current  passes 
through  AB  and  CD  in  the  direction 
indicated  by  the  arrows  in  Fig.  1, 
then  the  right-hand  end  of  the  two 
branches  will  be  at  a  lower  pressure 
than  the  left-hand  end,  and  any  point 
on  AB  to  the  right  of  A,  and  any  point 
on  CD  to  the  right  of  C  will  be  at  a 


on  CD,  as  point  G,  can  be  found  be- 
tween which  and  the  point  C  there 
will  also  be  a  difference  in  pressure  of 
two  volts.  The  point  G  on  CD  can 
readily  be  found  by  connecting  one 
terminal  of  a  galvanometer  to  the 
point  F  and  moving  the  other  terminal 
along  the  branch  CD  until  there  is  no 
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Fig,  I 

Diagram  of  Two  Unequal  Resistances  Which  are 
Connected  in  Series  with  a  Battery 

deflection  of  the  galvanometer  needle 
when  its  circuit  and  the  switch  E  are 
both  closed. 

When  there  is  no  deflection  of  the 
galvanometer  needle  there  is  no  cur- 
rent through  it,  and,  hence,  the  two 
points  F  and  G,  to  which  it  is  con- 
nected, are  at  the  same  potential. 
These  two  points  may  be  connected  by 
an  electrical  conductor  and  there  will 
be  no  flow  of  current  in  the  conductor, 
nor  will  the  current  in  any  part  of  the 
circuit  be  disturbed  by  connecting 
the  two  points.  When  a  balance  of 
the  galvanometer  is  thus  obtained,  the 
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Details  of  the  Parts  for  the  Construction   of   the  Slide-Wire   Bridge.     The  Parts  may   be  Made  of  Brass 

or  Copper  Cut  to  the  Dimensions  Given 


lower  pressure  than  the  left-hand  ends. 
If  a  point  on  the  upper  branch,  such  as 
F  in  Fig.  1,  be  selected,  it  will  be 
lower  in  pressure  than  point  A,  say, 
two  volts,  and  a  corresponding  point 


drop  in  pressure  over  AF  is  equal  to 
the  drop  over  CG,  and  the  drop  over 
FB  must  therefore  be  equal  to  the  drop 
over  GD.  The  ratio  between  the  drop 
over  AF  and  FB  is  the  same  as  the 
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ratio  between  the  drop  over  CG  and 
GD.  The  current  in  both  parts  of  the 
upper  branch  is  the  same,  as  there  is 
no  current  through  the  galvanometer 
circuit,  so  that,  as  a  result,  the  same  re- 
lation exists  between  the  two  resist- 
ances AF  and  FB  as  exists  between 
the  drops  over  them.  The  same  holds 
true  for  the  lower  branch,  when  there 
is  no  current  through  the  galvanom- 
eter, and  we  can  say  the  resistance 
AF  is  to  the  resistance  FB  as  the  re- 
sistance CG  is  to  the  resistance  GD. 

This  statement  written  in  the  form 
of  an  equation  will  appear  as  follows: 
AF  _  CG 

FB  Gd' 
or  it  may  be  written  in  the  following 
form  without  changing  its  numerical 
value 

AF  _  FB 

CG  GD' 

For  example,  if  the  resistance  in  CG 
is  4  ohms,  the  resistance  in  GD  is  12 
ohms  and  the  resistance  in  AF  is  3 
ohms,  when  a  balance  is  obtained,  then 
the  resistance  in  FB  rnust  be  9  ohms 
because  it  must  bear  the  same  relation 
to  AF,  as  GD  does  to  CG.  This  rela- 
tion of  resistances  required  to  give  a 
balance  of  the  galvanometer,  makes  it 
possible  to  measure  an  unknown  re- 
sistance, such  as  FB,  in  terms  of  the 
resistance  AF  by  moving  the  galva- 
nometer connection  along  the  branch 
CD  until  a  balance  is  obtained.  After 
a  balance  has  been  obtained,  the  values 
of  the  three  resistances  AF,  CG  and 
GD  can  be  substituted  in  either  of  the 
above  equations,  and  the  resistance  of 
FB  determined. 

In  what  is  termed  the  "slide-wire 
bridge,"  the  resistances  CG  and  GD 
are  nothing  more  than  a  piece  of  wire 
stretched  between  two  binding  posts. 
The  point  G  is  a  sliding  contact  ar- 
ranged so  that  it  may  be  shifted  from 
one  end  of  the  wire  to  the  other.  Now, 
if  this  wire  be  of  uniform  cross  section, 
the  same  relation  will  exist  between 
the  resistances  of  various  portions  of 
it,  as  between  the  lengths  of  these  re- 
spective portions.    In  the  operation  of 


the  bridge,  the  relation  between  the  re- 
sistances CG  and  GD  is  expressed  in 
terms  of  the  lengths  of  wire  between 
the  points  C  and  G,  and  G  and  D. 
Hence  in  order  to  determine  the  value 
of  the  unknown  resistance,  such  as 
FB,  it  is  only  necessary  to  know  the 
value  of  the  resistance  AF.  The  re- 
sistances CG  and  GD  are  called  the 
''ratio  arms"  of  the  bridge  because  the 
relation  between  them  is  the  relation 
between  the  known  resistance  AF, 
which  is  called  the  "rheostat"  of  the 
bridge,  and  the  unknown  resistance 
FB.  The  ratio  arms  are  usually  de- 
signated by  the  letters  A  and  B,  the 
rheostat  by  the  letter  R,  and  the  un- 
known resistance  by  the  letter  X. 

A  simple  slide-wire  bridge  may  be 
constructed  as  follows:  Procure  a  piece 
of  well-seasoned  hard  wood  that  is  to 
serve  as  a  base  for  the  bridge,  44  in. 
long,  6  in.  wide  and  %  in.  thick. 
Dress  both  sides  of  this  board  with  a 
smoothing  plane,  round  off  the  corners 
on  one  side,  and  sandpaper  it  until  per- 
fectly smooth.  Then  give  the  board  at 
least  three  coats  of  shellac,  allowing 
each  coat  ample  time  to  dry.  '  It  would 
be  best  to  rub  the  surface  with  a  piece 
of  very  fine  sandpaper  after  the  first 
and  second  coats  have  thoroughly 
dried.  If  the  wood  used  has  an  open 
grain,  it  should  be  given  a  coat  of 
wood  filler  before  being  shellacked  in 
order  to  give  the  best  results. 

The  electrical  connections  on  the 
bridge  should  be  of  low  resistance,  so 
that  they  will  introduce  only  a  very 
small  error  in  the  measurements,  and 
for  this  reason  must  be  made  of  a  ma- 
terial having  a  rather  low  resistance 
and  should  have  a  large  cross  section. 
Obtain  a  piece  of  brass  or  copper,  ap- 
proximately %  in.  in  thickness,  i/2  ii^- 
wide  and  about  48  in.  long,  also  ten 
b-ack-connected  brass  binding  posts 
similar  to  the  one  shown  in  Fig.  2. 
Cut  from  the  strip  of  brass  or  copper  a 
piece  12  in.  long.  Drill  three  holes  in 
this  piece,  one  in  each  end  and  one  in 
the  center,  as  shown  in  Fig.  3,  to  be 
used  in  mounting  three  binding  posts. 
Drill  two  other  holes,  A  and  B,  to  be 
used  in   mounting  the   strip  on  the 
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wooden  base,  which  will  be  described 
later.  Cut  off  two  other  pieces  13  in. 
long.  File  away  part  of  one  end  of 
each  of  these  pieces  as  shown  in  Fig. 
4.    Drill  a  hole  for  a  binding  post  in 


should,  now  be  soldered  to  the  314-in. 
pieces  (Fig.  5),  so  as  to  form  two 
right-angled  pieces  as  shown  by  L  and 
M  in  Fig.  9.  These  should  now  be 
mounted  on   the  base  by  means  of 


The  Parts  as  They  are  Attached  to  the  Base  with  the  Meter  Stick  and  Slide  Wire.    Connections  are  Shown 
for  Placing  the  Unknown  Resistance  in  a  Circuit  with  a  Known  Resistance  to  Obtain  Its  Value 

round-headed  screws  as  shown  in  Fig. 
9.  The  grooves  H  should  be  opposite 
the  centers  of  the  ends  of  the  meter 
stick.  Then  mount  the  12-in.  or  center 
connecting  strip  so  that  the  gaps  be- 
tween its  ends  and  the  ends  of  the 
corner  strips  are  equal  in  length. 

The  slide  wire  itself  should  be  made 
from  a  piece  of  german  silver  or  man- 
ganin  wire,  as  the  resistance  of  such  a 
wire  is  greater  than  that  of  copper 
wire  of  equal  dimensions  and  it  will 
stand  more  mechanical  abuse  than  the 
copper  wire  will.  There  will  be  re- 
quired about  42  in.  of  wire  and  it 
should  be  about  No.  22  gauge  without 
any  insulation.  The  wire  can  be 
clamped  in  position  on  top  of  the 
meter  stick,  and  the  bridge  is  complete 
with  the  exception  of  a  sliding  con- 
tact for  connecting  the  galvanometer 
to  the  slide  wire. 

A  very  simple  sliding  contact  can  be 
made  by  mounting  a  piece  of  brass  on 
a  small  wooden  handle,  the  electrical 
connection  to  the  piece  of  brass  being 
made  by  means  of  a  small  binding  post 
attached  to  it.  The  piece  of  brass 
should  have  its  edge  sharpened  so  that 
it  will  make  contact  with  a  definite 
point  on  the  slide  wire.  The  following 
description  of  how  to  build  a  simple 
contact  may  be  of  value  to  some  read- 
ers. Cut  out  a  round  wooden  handle 
similar  to  that  shown  in  Fig.  8.  Drill 
a  %-in.  hole  through  this  handle 
lengthwise.  Obtain  a  piece  of  i/4-i'-i- 
round  brass  rod,  about  li/4  longer 
than  the  handle.    Mount  a  small  bind- 


the  end  opposite  the  one  filed,  and 
drill  two  holes,  C  and  D,  in  each  piece 
to  be  used  in  mounting.  Cut  off  two 
other  pieces  3i/4  in.  long.  File  one  end 
of  each  of  these  pieces  as  shown  in 
Fig.  5,  so  that  they  will  fit  into  the 
notch  cut  in  the  two  pieces  just 
finished.  Drill  a  hole  E  in  the  end  of 
each  of  these  pieces,  opposite  the  end 
in  which  the  notch  is  cut,  and  tap  it 
to  take  a  small  machine  screw.  Hole 
F  is  to  be  used  in  mounting  the  strip 
upon  the  base,  and  a  binding  post 
should  be  mounted  at  the  hole  G.  Cut 
off  two  other  pieces  %  in.  long,  and 
drill  a  hole  in  each  of  them  as  shown 
in  Fig.  7.  These  holes  should  be  large 
enough  to  allow  the  screws  in  hole  E, 
Fig.  5,  to  pass  through  them.  Now 
cut  a  very  small  groove  with  the  cor- 
ner of  a  file,  across  the  end  of  the  314- 
in.  pieces  on  the  upper  side.  The  lo- 
cation of  this  groove  is  shown  by  the 
dotted  line  H,  in  Fig.  5.  A  small 
groove  should  also  be  cut  in  the  two 
small  pieces,  as  shown  by  the  dotted 
line  in  Fig.  7. 

Now  obtain  a  good  meter  stick  and 
mount  it  on  the  wooden  base  with  sev- 
eral flat-headed  brass  screws,  counter- 
sunk so  that  their  heads  are  level  with 
the  surface  of  the  stick.  Take  the  two 
3i/4-in.  strips,  or  end  connecting  strips, 
and  bend  them  at  the  dotted  lines  J, 
Fig.  5,  forming  two  pieces  similar  to 
that  shown  in  Fig.  G.  The  dimension 
K  in  Fig.  6  should  be  equal  to  the 
thickness  of  the  meter  stick. 

The    two    13-in.    pieces    (Fig.  4) 
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ing  post  on  one  end  of  this  brass  rod, 
then  shove  the  other  end  through  the 
hole  in  the  handle  until  the  base  of 
the  binding  post  is  even  with  the  large 


end  of  the  handle  and  fasten  it  in  place. 
File  the  projecting  end  of  the  brass 
rod  so  that  it  is  wedge-shaped,  and  the 
contact  is  complete. 


A  Bar  for  Railroad  Work 

The  rail  bar  shown  in  the  sketch  has 
been  found  to  work  effectively  and  to 
save  much  labor  as  well,  says  Railway 
Age  Gazette.  It  is  made  in  three  types, 


The  Three  Types  of  Bars  in  Use  on  Rails,  Showing 
Their  Application  in  Each  Case 


as  shown.  The  bar  at  the  left  is  used 
to  force  the  rail  into  place  against  the 
spikes  when  renewing  a  rail.  The 
form  in  the  center  is  used  to  hold  the 
rail  to  gauge  where  tie  plates  are  being 
applied  or  where  there  are  no  spikes  in 
the  ties,  while  the  one  at  the  right  is 
employed  to  draw  the  angle  bars  into 
position  in  order  that  the  bolts  may  be 
easily  applied. 


A  Brace  or  Anchor  for  a  Pole 

Many  times  I  have  been  forced  to 
use  an  anchor  and  wire  to  a  guy  pole 
on  a  slight  curve.  The  extra  work  of 
putting  in  an  anchor  added  some  little 
expense  to  the  setting  of  the  pole. 
After  trying  different  methods  to  elim- 


inate the  extra  cost,  I  finally  succeeded 
by  using  the  brace  shown  in  the 
sketch. 


After  digging  the  hole  for  the  pole,  a 
trench  is  dug  across  it  to  receive  a 
board  or  plank.  Two  stakes  are  driven 
in  the  earth  at  the  ends  of  the  plank, 
and  the  plank  is  securely  spiked  to 
both  stakes  and  to  the  pole.  The  earth 
is  then  tamped  in  solidly  about  the 
plank  and  pole.  This  simple  anchor 
will  stand  considerable  strain  on  the 
pole  at  the  top.  Such  an  anchor  is 
very  appropriate  for  fences,  clothesline 
poles,  telegraph  and  telephone  poles. — 
Contributed  by  Harry  Fritzinger,  De- 
catur, Ind. 


Counterbalancing  Rolling  Doors 

The  heavy  doors  of  a  carriage  house, 
barn  or  garage  may  be  so  constructed 
that  they  will  be  practically  self-open- 
ing when  the  latch  is  released.  A  1/9- 
in.  pliable  rope  is  fastened  to  a  staple 
driven  into  the  top  of  the  outer  edge 


of  each  door.  The  rope  is  then  run 
parallel  with  the  track  to  the  point 
reached  by  the  edge  of  the  door  when 
open.  At  this  place  a  rectangular  hole 
is  cut  in  the  wall  and  the  rope  run  over 
two  pulleys  so  arranged  as  to  turn  it 
in  a  downward  course,  as  shown  by 
the  dotted  lines  in  the  sketch. 

The  weights  attached  to  the  ends  of 
the  ropes  may  be  just  heavy  enough 
to  counterbalance  the  doors  or  they 
may  be  of  such  a  weight  that  they  will 
draw  the  doors  open  when  the  latch  is 
disengaged. 

When  the  doors  are  made  self-open- 
ing they  are  closed  by  first  drawing 
one  door  shut  and  fastening  it  with 
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a  foot  latch,  whereupon  the  other  door 
is  drawn  closed  and  both  doors  latched 
with  the  hand  latch.  The  foot  latch  is 
then  released.  A  line  may  be  attached 
to  the  hand  latch  and  the  end  extended 
to  some  place  within  the  building  or 
outside  as  desired,  so  that  a  pull  on 
the  rope  will  release  the  latch  and  al- 
low the  door  to  open. — ^Contributed  by 
J.  G.  Allshouse,  Avonmore,  Pa. 


Preserving  Extra  Door  Keys 

It  often  happens  that  a  key  for  a 
door  is  lost  and  if  the  extra  key  can- 
not be  found  a  new  one  must  be  fitted 
which  involves  the  removing  and  tak- 
ing apart  of  the  lock.  New  locks  are 
always  supplied  with  two  keys  and  if 
the  extra  keys  for  all  doors  are  kept 
together  no  trouble  will  be  experi- 
enced when  a  key  is  lost,  but  this  is 
seldom  the  case.  A  still  better  way  is 
to  have  a  carpenter,  when  fitting  the 
new  door  in  its  place,  cut  a  small  mor- 
tise or  depression  in  the  top  edge  of 
the  door  just  large  enough  to  hold  the 
extra  key.  Put  the  key  in  this  place 
and  it  can  always  be  found  when 
needed. — Contributed  by  Bert  R.  Libe, 
Platte.  S.  D. 


T-Square  Clamp  for  a  Drawing  Board 

Where  it  is  necessary  to  hold  a 
T-square  in  one  position  on  the  draw- 
ing board  for  any  length  of  time,  the 
clip  A,  shown  in  the  sketch,  is  a  good 
device  to  clamp  it  perfectly  horizon- 
tally across  the  board.  The  clamp  con- 
sists of  a  piece  of  steel,  %  by  %  by  4V2 
in.  The  metal  is  bent  into  U-shape, 
with  one  leg  longer  than  the  other,  and 
fitted  with  a  screw  and  pin,  as  shown. 


The  Shape  of  the  Clamp  and  Its  Application  to  a 
T-Square  and  Drawing  Board 

The  clamp  is  easily  applied  to  the  T- 
square. — Contributed  by  Egner  Christ- 
ensen,  Montrose,  Iowa. 


Pipe-Bending  Rolls 

The  pipe-bending  device  shown  in 
the  sketch  is  made  as  follows:  The 
flat  base  plate  is  made  of  cast  iron,  10 
in.  wide  by  18  in.  long  and  IV2 
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The  Cast-Iron  Base  Carries  Two  Rollers,  One 
Stationary  and  the  Other  Adjustable 

thick.  A  slot,  about  %  in.  wide,  is  cut 
into  the  plate  and  recessed  at  the  bot- 
tom so  that  a  nut  will  slide  in  it.  The 
roll-holding  studs  are  made  of  li/4-in. 
steel,  turned  down  at  one  end  to  % 
in.  to  fit  through  the  slot  and  also  to 
screw  into  the  plate  and  the  nut 
respectively.  The  other  end  is  filed 
square  for  turning  with  a  wrench. 

The  rollers  are  of  cast  iron,  bored  to 
a  loose  fit  on  the  studs  and  turned 
concave  on  the  surface  to  fit  a  2-in. 
pipe.  This  size  of  rollers  will  bend 
pipe  from  1  to  2  in.  in  diameter  with- 
out kinking  the  metal.  For  pipe 
smaller  than  1  in.,  another  set  of  roll- 
ers must  be  made  to  fit  a  1-in.  pipe. 
The  whole  device  can  be  fastened  to  a 
bench  with  large  screws.  The  adjust- 
able roller  makes  it  possible  to  bend 
pipes  in  many  different  curves. — Con- 
tributed by  Geo.  Hauley,  Newburg, 
New  York. 


Removing   a   Damaged  Round-Head 
Screw 

When  asked  to  remove  a  number  of 
round-head  screws  from  the  timing- 
gear  case  of  a  motorcycle,  I  found  that 
the  slots  in  the  screw  heads  were  in 
bad  shape,  so  much  so  that  they  could 
not  be  removed  with  a  screwdriver.  I 
filed  two  sides  of  each  screw  head  flat 
so  that  the  surfaces  were  parallel,  and 
removed  the  screws  with  a  pair  of 
pliers. 


594 


POPULAR  MECHANICS 


Line  Holder  for  Bricklayers 

In  building  a  wide  chimney  or  man- 
tel a  bricklayer  attaches  the  string 
used  for  keeping  the  work  straight  to 
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The  Line  Stretched  Tightly  between  the  Blocks 
Keeps  Them  in  Place  on  the  Bricks 

nails  that  are  pushed  into  the  mortar 
between  bricks.  The  illustration 
shows  a  very  convenient  way  of  hold- 
ing the  string  without  nails.  Two 
wood  blocks  are  cut  as  shown  and  a 
hole,  A,  bored  on  an  angle  to  receive 
the  end  of  the  string.  A  block  is 
placed  on  each  end  of  the  string  and 
fastened  so  as  to  draw  the  string 
tightly  when  in  place  on  the  work. 
The  string  B  is  held  tightly  when  the 
blocks  are  slipped  on  the  corner 
bricks. — Contributed  by  C.  R.  Poole, 
Los  Angeles,  Gal. 


A  Multiple-Battery  Box 

The  main  feature  of  this  box  is  the 
connections  on  the  cover.  The  box  is 
of  a  size  to  hold  four  dry  cells  and 
when  the  cover  is  fastened  down  all 


shown  in  Fig.  1.  These  copper  strips, 
when  the  cover  parts  are  fastened  to- 
gether, form  connections  which  are  at- 
tached in  multiple  as  shown  in  Fig.  2. 
Each  piece  at  the  edge  of  the  cover  is 
connected  to  a  strip  of  copper,  cen- 
trally located  on  the  board,  as  shown 
in  Fig.  3. 

When  the  cover  is  closed,  the  strips 
of  copper  (Fig.  1)  come  in  contact 
with  the  U-shaped  pieces  fastened 
with  screws  to  the  box  sides,  as  shown 
in  Fig.  4.  The  binding  post  attached 
to  the  zinc  of  a  cell  is  slipped  into  the 
U-shaped  piece  and  fastened.  The 
middle  strip  of  copper  on  the  cover 
(Fig.  3)  comes  in  contact  with  the  car- 
bon top  of  the  cell.  The  complete  box 
is  shown  in  Fig.  5. 

The  cells  are  easily  fastened  to  the 
U-shaped  pieces  (Fig.  4),  and  when 
the  cover  of  the  box  is  closed,  a  com- 
plete circuit  is  formed  with  the  bind- 
ing posts  on  top  (Fig.  5)  for  connec- 
tion to  the  system  where  the  battery 
is  to  be  used. — Contributed  by  Edwin 
Marshall,  Oak  Park,  111. 


Lustrous  Black  on  Brass 

Dissolve  freshly  precipitated  car- 
bonate of  copper,  while  moist,  in  strong 
liquid  ammonia,  says  Metal  Industry, 
using  so  much  of  the  copper  salt  that 
a  small  excess  remains  undissolved 
or,  in  other  words,  that  the  ammonia 
is  saturated  with  copper.  The  method 
recommended  for  preparing  the  car- 
bonate of  copper  is  to  mix  hot  solu- 


The  Connections  are  So  Arranged  on  the  Box  Cover  That  When  the  Cells  of  Battery  are  in  Place 
the  Closing  of  the  Cover  will  Form  Connections  to  the  Outside  Binding  Posts 


the  cells  are  connected  to  the  binding 
posts.  Four  strips  of  copper  are  at- 
tached to  the  skirt  of  the  cover,  as 


tions  of  equal  parts  of  blue  vitriol  (sul- 
phate of  copper)  and  sal  soda  (sodium 
carbonate),  filtering  off  and  washing 
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the  precipitate.  Dilute  the  solution  of 
copper  salts  in  ammonia  with  one- 
fourth  its  volume  of  water,  add  1  oz. 
of  black  lead,  and  heat  to  about  100 
deg.  F.  To  prepare  the  work,  cut 
down  on  a  hard  wheel,  wash  out  in  a 
potash  solution,  and  run  through  the 
solution  described  until  the  article  be- 
comes black. 


Setting  Lathe  to  Cut  Standard  Tapers 

On  lathes  not  having  the  standard 
tapers  marked  in  thousandths  of  an 
inch  it  is  necessary  to  determine  the 
correct  position  of  the  tool  in  reference 
to  the  piece  cut.  A  quick  way  to  de- 
termine this  is  to  place  a  drill  or  sleeve 
having  the  desired  taper  in  an  end-re- 
versed position  as  shown,  and  caliper 


[ 


A  Piece  Having  the  Desired  Taper  is  Placed  Against 
the  Piece  being  Cut  and  Both  Ends  Calipered 

the  two  ends.  The  end  having  the 
largest  measurement  must  be  thrown 
nearer  to  the  cutting  edge.  This 
should  be  done  as  soon  as  one  full  cut 
has  been  taken  over  the  work. — Con- 
tributed by  Jas.  S.  Frear,  Sidney,  New 
York. 


Soft  Solder  for  Tightening  Machine 
Parts 

It  is  not  generally  considered  work- 
manlike to  use  soft  solder  in  connection 
with  machine  parts,  but  an  exception 
may  be  made  in  tightening  up  the  parts 
of  loose  fixtures.  For  example,  if  the 
driving  gear  on  the  spindle  of  a  lathe 
is  so  light  that  it  does  not  afiford  a 
good  support  for  the  key,  the  gear, 
key  and  spindle  may  be  tinned  and 
heated  sufficiently  to  melt  the  solder 
which  sweats  the  parts  solidly  together 
and  holds  the  gear  firmly  in  its  place. 
Such  a  job  will  last  almost  as  long  as 
the  various  parts  and  will  save  all  the 
lost  energy  and  wear  that  accompany 
loose,  rattling  machinery. 


Triangle  for  Drawing  Threads 

A  centerline  is  drawn  on  an  ordinary 
triangle  and  a  bar  pivoted  on  the  line 
at  the  lower  edge.    Two  holes  are 


The  Location  of  the  Bar 
for  Drawing  Left-Hand 
Threads  on  a  Bolt 


drilled  on  the  upper  part,  4  deg.  on 
either  side  of  the  centerline.  A  pin 
is  stuck  through  the  bar  and  triangle 
to  hold  them  together,  and  the  posi- 
tion of  the  bar  is  changed  according 
to  whether  right  or  left-hand  threads 
are  to  be  drawn. — Contributed  by  J. 
F.  Tholl,  Detroit,  Mich. 


How  to  Examine  the  Interior  of 
Open  Walls 

A  very  simple  and  effective  way 
of  investigating  the  interior  of  an 
open  wall  or  partition  which  would  or- 
dinarily be  inaccessible  is  shown  in 
the  accompanying  illustration.  This 
simple  use  of  a  small  piece  of  mirror, 
A,  mounted  on  a  specially  constructed 
handle    together    with    an  ordinary 


The  Mirror,  Set  at  an 
Angle,  Reflects  the  Light 
Upward  and  Makes 
Visible  the  Interior  of 
the  Wall 


pocket  flash  lamp,  B,  is  a  great  labor- 
saving  device  in  inspecting  electric 
wiring  and  plum-bing.  The  mirror  is 
introduced  into  a  small  opening,  the 
lamp  and  the  observer's  eye  being  in 
a  position  similar  to  that  shown  in  the 
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sketch.  The  light  from  the  lamp  is 
reflected  from  the  mirror  upon  the 
place  to  be  illuminated  and  at  the  same 
time  the  image  of  the  object  or  wall 
is  reflected  back  to  the  eye. 


Truing  up  the  Bore  in  Motorcycle 
Engines  ^ 

Most  repairmen  whose  shop  is  not 
equipped  with  the  proper  tools,  will 
find  it  a  most  diflicult  job  to  bore  true 
a  motorcycle  cylinder  that  is  worn  a 
little  out  of  round  or  has  carbon  or 


Reboring  by  a  Hand-Turning  Grinding  Head, 
Temporarily  Attached  to  the  Cylinder 

sand  scratches  on  the  walls,  causing 
a  loss  of  compression. 

It  is  very  easy,  however,  to  true  up 
such  cylinders  with  the  use  of  a 
homemade  grinding  device  as  shown 
in  the  sketch.  The  device  is  constructed 
as  follows.  Procure  a  hardwood 
block.  A,  slightly  larger  than  the  out- 
side diameter  of  the  fins  on  the  cylin- 
der, and  lay  out  the  bolt  holes  of  the 
head  on  the  block.  Drill  the  holes 
about  %  in.  larger  than  the  cylinder 
bolts.  Drill  a  y2-in.  hole  in  the  center 
and  with  a  chisel  cut  a  square  hole 
%-in.  deep  for  the  feed  nut.  Turn  up 
a  hardwood  block,  B,  2  in.  thick,  the 
exact  size  of  the  bore  and  drill  a  i/{>-in. 
hole  through  its  center.  Procure  a 
piece  of  shafting,  about  3  in.  longer 
than  the  cylinder,  also  five  V2-i^^- 
square  nuts  and  four  bolts  the  size  of 
the  cylinder  bolts,  or  a  trifle  smaller, 
and  as  long  as  the  entire  number  of 
fins  plus  the  thickness  of  the  block  A. 

The  grinding  block  B  is  fastened  to 


the  end  of  the  screw  by  means  of  two 
y2-in.  nuts.  Fasten  the  block  A  to 
the  cylinder  as  shown  at  E,  and  place 
the  nut  on  the  screw  in  the  square  hole 
cut  in  the  center  of  the  block  A. 
Fasten  the  nut  to  the  block  with  nails. 
A  crank,  D,  is  attached  to  the  outer 
end  of  the  screw  with  two  nuts. 

Fine  emery  and  oil  are  applied  to  the 
surface  of  the  wood  block  B  and  cuts 
are  taken  by  turning  the  screw  back 
and  forth  in  the  cylinder.  As  the  turn- 
ing  proceeds,  the  oil-soaked  block  will 
swell  slightly  and  become  of  suf- 
ficiently increased  size  to  do  the  grind- 
ing. After  two  or  three  cuts  are  taken, 
rinse  out  well  with  gasoline. — Con- 
tributed by  Joe  V.  Romig,  Allentown, 
Pennsylvania. 


Engraving  on  the  Inside  of  Finger 
Rings 

The  square  graver,  ground  as  shown 
in  Fig.  1,  is  recommended  by  the  au- 
thor of  ''The  Art  of  Engraving,"  as  the 
correct  tool  for  engraving  the  inside 
of  rings.  A  represents  the  graver  in 
its  ordinary  form,  and  B  as  ground 
for  this  purpose.  The  object  of 
grinding  a  graver  in  this  shape  is, 
that  when  the  graver  is  thrown  out, 
or  when  it  is  curved  around  to  the 
right  or  to  the  left  to  complete  a 
loop,  coming  in  contact  with  the  edge 
of  the  ring  will  not  mar  it;  and  also 
so  that  it  can  get  just  as  much  nearer 
the  completion  of  a  loop  in  making 


FlG.2 


The  Shape  to  Grind  Engraving  Tools  and  the  Mannei* 
of  Holding  the  Rings  While  Doing  the  Work 

the  curve  to  the  right  or  the  left  as 
the  amount  that  has  been  cut  off  from 
the  sides.  A  graver  ground  in  this 
shape  can  be  used  inside  the  average 
width  of  oval  wedding  rings  to  make 


POPULAR  MECHANICS 


597 


any  loop  or  even  to  cross  a  T  or  make 
the  bottom  of  an  L. 

Students  in  the  art  of  engraving 
often  practice  inside-of-ring  work  by 
placing  the  ring  in  a  holder,  which  is 
furnished  with  some  makes  of  engrav- 
ing blocks.  Beginners  should  dis- 
pense with  all  such  devices.  Very  few, 
if  any,  good  engravers  hold  a  ring  in 
any  other  way  than  in  their  hand  and 
on  the  sandbag  pad  when  cutting  it. 
At  Fig.  2  are  shown  the  pad,  A ;  graver, 
B;  ring,  C,  and  block,  D.  The  little 
block  shown  at  D,  a  side  view  of  which 
is  shown  at  E,  is  made  of  soft  wood 
about  1  in.  long,  and  other  proportions 
accordingly,  with  a  semicircular  open- 
ing in  the  top  to  admit  light  on  the 
work.  When  engraving  inside  a  ring 
with  the  aid  of  this  block  the  operator 
would  look  in  the  direction  the  engrav- 
ing tool  B,  Fig.  2,  points.  The  little 
block  of  wood  is  so  near  the  size  of  the 
ring  that  the  thumb  and  finger  pressing 
down  against  the  edge  of  it  will  also 
strike  against  the  ring.  The  object  of 
using  this  block  is  to  hold  the  ring 
more  securely  by  increasing  the 
amount  of  friction  on  the  pad.  The 
graver  is  shown  at  B.  It  works,  of 
course,  in  the  opposite  direction  from 
the  point  of  vision.  A  little  block  of 
this  description  will  suffice  for  holding 
any  size  ring,  and  a  great  many  en- 
gravers find  it  helpful,  but  with  a  lit- 
tle practice  little  trouble  will  be  ex- 
perienced in  cutting  the  ring  directly 
on  the  pad,  holding  it  between  the 
thumb  and  index  finger  of  the  left  hand. 


A  Paste  to  Use  in  Damp  Places 

Use  good  wheat  flour,  dampen  and 
beat  smooth,  then  add  boiling  skimmed 
milk  instead  of  boiling  water,  and  stir 
into  the  flour.  After  the  paste  is  cold, 
thin  with  water  and  strain  it.  This 
paste  can  be  used  with  good  results  in 
damp  places. — Contributed  by  Fred  L. 
King,  Islip,  N.  Y. 


Flowing  Chemicals  by  Suction 

It  is  sometimes  both  disagreeable 
and  dangerous  to  use  a  pipette  in  the 
ordinary  manner  for  the  purpose  of 
moving  measured  quantities  of  some 
solution  from  one  _ 
container  to  an- 
other in  the  lab- 
oratory. 

The  sketch 
shows  an  appa- 
ratus by  means  of 
which  the  pipette 
may  be  filled  at 
a  safe  distance 
from  the  fluid,  to 
be  sucked  into 
the  pipette, 
whether  this  fluid  be  of  such  a  nature 
that  it  would  cause  injury  if  sucked 
into  the  mouth,  or  its  fumes  be  dis- 
agreeable or  noxious.  The  construc- 
tion and  operation  of  the  apparatus 
is  self-explanatory.  A  valve  or  stop 
can  be  placed  in  or  on  the  tube  for 
regulation  if  desired. 


Glass  Bottom  for  a  Cake  Pan 

Cut  out  the  bottom  in  an  ordinary 
pan,  leaving  about  %  in.  of  the  metal 
around  the  edges.  Cut  a  piece  of  glass 
the  size  of  the 
bottom  in  the 
pan  and  grind 
the  edges  to 
prevent  cutting 
the  hands.  The 
glass  bottom  in 
the  pan  makes 
it  easy  to  examine  the  cake  while  it  is 
baking.  After  trying  out  this  method, 
we  found  it  much  more  satisfactory 
than  the  old  way. — Contributed  by  W. 
Crane,  Cleveland,  O. 


CA  fine  brass-wire  mesh  placed  over 
the  air  inlet  of  the  carburetor  and 
breather  pipes,  will  keep  out  a  large 
portion  of  the  grit  and  dirt. 


To  Remove  Paint  or  Enamel  From 
Metal 

For  the  removal  of  paint  or  enamel 
from  large  metal  surfaces,  for  which 
work  either  the  blowtorch  or  a  special 
chemical  lye  is  usually  employed,  un- 
less a  sandblast  is  available,  a  method 
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is  recommended  by  a  German  techni- 
cal magazine  which  is  said  to  offer  the 
advantage  of  always  leaving  the  metal 


surface  uninjured  and  in  suitable  con- 
dition for  a  new  coat  of  paint.  It  also 
is  less  messy  than  other  processes;  de- 
velops no  fumes,  and  may  be  carried 
on  at  any  place  in  a  factory  and  by 
unskilled  workers.  It  consists  simply 
in  using  a  heated  scraper.  In  the  ac- 
companying illustration  A  represents 
the  sheet-iron  boxing;  B,  the  scraper; 
C  and  D,  the  handles  for  operating  the 
tool;  E,  a  gas-flame  jet;  F,  guide  irons 
for  holding  the  scraper ;  G,  a  screw  and 
nut  for  adjusting  the  angle  of  the 
guide  irons;  H,  a  flexible  tube  to  the 
gas  supply.  Holes  are  cut  in  the  side 
for  ventilation. 


A  Homemade  Bench  Stop 


An  easily  operated  stop  for  a  work- 
bench is  made  as  follows :  The  main 
piece  A  consists  of  a  round  piece  of 


The  Parts  of  the  Stop  and  the  Manner  of 
Attaching  Them  to  the  Bench 


wood,  1  in.  in  diameter  and  4  in.  long, 
through  the  center  of  which  passes  a 


rod  with  a  piece  of  saw  blade  riveted 
to  the  top  end  and  a  washer  on  the 
bottom. 

The  part  B  is  a  %-in.  bolt,  6  in.  long, 
with  a  round  piece  of  wood  shaped  as 
shown  on  the  head  end,  and  a  thumb 
nut  for  the  threads.  Two  holes  are 
bored  into  the  bench  top  to  receive 
these  parts.  The  illustration  clearly 
shows  how  they  are  used. — Contributed 
by  A.  S.  Thomas,  Gordon,  Ont. 

Finding  the  Contents  of  Concrete 
Walks 

The  contents  of  concrete  walks  and 
the  amount  of  cement,  sand  and  gravel 
necessary  to  the  cubic  yard  may  be 
found  by  using  the  following  rule : 
The  width  of  the  walk  multiplied  by 
its  length,  both  measured  in  feet, 
equals  the  surface.  The  surface  multi- 
plied by  the  depth  in  inches  and  di- 
vided by  12,  gives  the  total  contents  in 
cubic  feet.  The  number  of  cubic  feet 
divided  by  27,  equals  the  cubic  yards 
of  material  in  the  body  of  the  walk. 

For  example,  find  the  surface  and 
cubic  contents  of  a  walk  5  ft.  wide,  100 
ft.  long  and  4  in.  thick. 

5  X  100  =  500  sq  ft.  of  surface. 

500x4=2000-f-12=  m%  cu.  ft.  in  the  body  of  the  walk. 
166%  cu.  ft.  -i-  27  cu.  ft.  =  6.17  cu.  yd.  in  the  body  of 
the  walk. 

The  amount  of  the  various  materials 
may  be  ascertained  by  the  following 
method.  Add  together  the  numbers 
indicating  the  proportions  of  the  mate- 
rials to  be  used  in  the  mixture,  and  di- 
vide 40  by  this  sum.  The  quotient  will 
equal  the  number  of  100-lb.  bags  of 
cement  needed  for  each  cubic  yard. 
The  number  of  sacks  of  cement  multi- 
plied by  the  number  of  parts  of  sand 
and  gravel  will  give  the  number  of  cu- 
bic feet  of  each  per  cubic  yard. 

For  example,  the  mixture  is  to  be  1 
part  cement,  2  parts  sand  and  4  parts 
gravel.   The  sum  of  these  three  is  7. 

40  -5-  7  =  5.71  baps  of  cement  to  each  cu.  yd. 
5.71  X  2.  proportion  of  sand  =  11.42  cu.  ft.  of  sand  per 
cubic  yard. 

5.71  X  4,  proportion  of  gravel  =  22.84  cu.  ft.  of  gravel 
per  cu.  yd. 

— Contributed  by  Geo.  M.  Petersen, 
Buffalo,  N.  Y. 
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Magnetized  Tack  Puller 

Magnetize  the  tack  puller  by  rub- 
ing  it  on  a  horseshoe  magnet,  or  by 
wrapping  several  turns  of  insulated 
wire  around  it  to  form  a  coil  and  at- 
tach a  battery  to  the  ends  of  the  wire 
and  allow  the  current  to  pass  through 
the  wire  for  several  minutes.  A  mag- 
netized tack  puller  will  hold  the  tack 
and  prevent  its  being  thrown  from  the 
board. — Contributed  by  Theo.  A.  Ober- 
hellmann,  St.  Louis,  Mo. 


An  Account  Counter 

The  total  number  of  accounts  in  a 
banking  business  must  be  counted  and 
tallied  occasionally,  as  well  as  the 
number  of 
checks,  which  is 
a  tedious  task. 
The  time  of  doing 
this  may  be 
greatly  reduced 
by  using  the  little  device  shown  in  the 
sketch.  Figures  from  one  to  one  hun- 
dred were  printed  on  a  strip  of  paper 
by  using  the  adding  machine  and  the 
paper  trimmed  close  to  the  figures. 
The  strip  was  then  pasted  on  the  back 
of  a  ruler.  The  ruler  placed  on  an  ac- 
count easily  indicates  the  number  of 
checks  written. — Contributed  by  Mau- 
rice Baudier.  New  Orleans,  La. 


A  Wood-Screw  Lock 

It  is  sometimes  desired  to  so  set  a 
common  wood  screw  that  removing  it 
is  made  very  difficult  if  not  impossible. 

One  way  of 
doing  this  is 
to  drill  a  small 
hole  at  an  an- 
gle through  the  head  and  body  of  the 
screw  as  shown  in  the  sketch  and 
drivin.c:  a  brad  through  the  hole  and 
into  the  wood.  If  the  hole  in  the 
screw  head  is  countersunk  to  allow 
the  head  of  the  brad  to  sink  flush 
with  the  bottom  of  the  slot,  it  becomes 
practically  an  impossibility  to  remove 
the  screw. — Contributed  by  R.  F. 
Pohle,  New  Haven,  Conn. 


To  Prevent  a  Spring  from  Slipping 

Quite  often  it  is  almost  impossible 
to  keep  automobile  springs,  and  es- 
pecially those  on  the  front  axle,  from 
slipping  on  the 
axle,  no  matter 
how  tightly  the 
clamps  are 
drawn.  This  can 
be  overcome  by 
cutting  a  piece  of 
spring  the  same  width  as  the  automo- 
bile spring  and  just  long  enough  to 
fit  snugly  between  the  clamps  and 
fastening  it  in  place  with  the  same  bolt 
that  passes  through  the  spring. 

The  piece  of  spring  rests  against  the 
clamps  on  either  side  and  prevents  the 
spring  from  shifting  on  the  axle  in 
case  the  clamps  come  loose. 


Protecting  Sills  from  Rot 

While  repairing  a  decayed  sill 
under  the  porch  of  an  old  house  I 
found  a  strip  of  asphalt  roofing  cover- 
ing the  top  of 
-A  (the     sill  for 

about  4  ft.  The 
covered  part  of 
the  sill  was  perfectly  sound.  When 
the  new  sill  was  in  place,  it  was  cov- 
ered with  a  strip  of  two-ply  asphalt 
roofing  as  shown  at  A  in  the  sketch. 

Any  sill  or  part  of  a  building  that  is 
exposed  to  dampness  or  located  in  a 
place  where  it  is  liable  to  rot  can  be 
effectively  protected  in  this  manner. — 
Contributed  by  Geo.  Monson,  Deposit, 
New  York. 


A  Tool-Check  Ring 

An  effective  substitute  for  a  key  or 
tool-check  ring  can  be  made  by  select- 
ing a  cotter  of 
suitable  size  and 
spreading  the 
parts  until  the 
two  ends  meet 
as  shown  in  the 
sketch.  This 
makes  a  strong 
ring.  —  Contrib- 
uted by  A.  Clifton,  Chicago,  Illinois. 
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Various  Methods  of  Fitting  Hinges 


The  three  types  of  hinges  shown  in 
Fig.  1  are  those  most  commonly  used. 
They  may  vary  in  size  and  details,  but 
not  very  much  in  their  proportions, 
says  Building  News.  The  shape  of  the 
butt-hinge  adapts  it  for  attachment  to 
narrow  edges  of  wood,  as  those  of 
doors  and  box-covers.  The  length  of 
its  pivot  or  knuckle  is  greater  than  the 
extension  of  its  flaps. 

In  the  back-flap  hinge  these  propor- 
tions are  reversed,  the  length  of  the 
knuckle  being  less  than  the  measure- 
ment across  the  flaps.  This  type  of 
hinge  is  used  on  broad  surfaces,  and 
chiefly  for  a  rougher  class  of  work  than 
butts. 

The  tee-hinge  is  used  similarly,  its 

extremely  long  extension  serving  as 
a  brace  and  stiffener  to  a  broad  surface 
of  comparatively  thin  wood. 

The  butt-hinge,  Fig.  2,  is  generally 
sunk  into  the  wood,  but  not  necessarily 
so.  As  far  as  hinging  of  the  parts  is 
concerned,  the  efifect  is  the  same, 
whether  it  be  screwed  on  the  outer 
surface,  as  in  Fig.  3,  or  inside  of  the 
joint,  as  in  Fig.  2,  but  a  back-flap  hinge 
is  more  suitably  proportioned  for  such 
a  position. 

When  a  butt-hinge  is  used,  as  in  Fig. 
2,  long  screws  can  be  inserted,  and 
there  is  no  risk  of  their  tearing  out,  or 
of  the  wood  breaking  away.  If  it  is 
attached  as  in  Fig.  3,  the  screws  are 
rather  close  to  the  edge,  and  the  strain 
on  the  hinge  tends  to  split  the  wood. 
For  this  reason  a  back-flap,  or  a  tee- 
hinge,  as  in  Fig.  4,  is  preferred  for  at- 
tachment to  the  outer  surface.  The 
former  is  occasionally  sunk  flush  with 
the  surface,  but  the  latter  never  is, 
being  simply  adjusted  in  the  required 
position  and  screwed  on. 

The  butt-hinge,  used  in  Fig.  2,  must 
be  sunk,  in  order  to  make  a  close  joint 
between  the  hinged  parts,  but  when 
the  hinge  is  placed  as  in  Figs.  3  and 
4,  its  thickness  does  not  interfere  with 
the  closeness  of  the  edge  joint,  but 
only  with  the  closeness  of  the  broad 
surfaces,  when  they  are  folded  back 
against  each  other. 


Generally  it  is  easier  and  quicker  to 
attach  a  hinge  as  in  Fig.  3  than  in  Fig. 
2.  The  parts  to  be  hinged  simply  have 
to  be  placed  in  position,  with  their 
edges  in  contact,  and  the  hinges 
screwed  on,  care  being  taken  to  set 
their  knuckles  central  over  the  joint. 
In  many  cases  the  parts  can  be  laid 
flat  on  a  bench  while  this  is  being  done. 

If  the  hinges  are  to  be  sunk  flush 
with  the  surface,  they  are  laid  in  posi- 
tion, lines  marked  around  them,  and 
the  recesses  chiseled  out  to  correspond 
with  the  thickness  of  the  flaps.  Then 
the  hinges  are  inserted  and  fastened 
with  screws. 

In  attaching  butt-hinges,  as  in  Fig. 
2,  the  procedure  is  not  quite  so  simple, 
for  the  parts  can  seldom  be  placed  as 
conveniently.  The  hinges  must  be 
fitted  to  one  of  the  parts  first,  and  this 
held  in  position  for  attachment  to  the 
other. 

Hinges  must  be  sunk  to  exactly  the 
right  depth  or  the  joint  will  either  be 
open,  or  it  will  bind  and  not  close  prop- 
erly. This  latter  defect  is  shovv^n  in  Fig. 
5.  The  hinge  shown  is  sunk  too  deeply, 
and  the  edges  of  the  wood,  at  the 
knuckle,  bind  and  prevent  the  farther 
edges  from  coming  into  contact.  The 
joint  might  be  closed  completely  by 
the  use  of  force,  but  it  would  spring 
open  again  as  soon  as  released.  The 
remedy  is  to  take  the  hinge  off  and  re- 
place it  wit"h  cardboard  packing  be- 
neath, or  plane  the  wood  down  to  re- 
duce the  depth  of  the  hinge  recesses. 

Another  defect  is  shown  in  Fig  6. 
This  hinge  is  sunk  correctly,  but  is  out 
of  center.  In  the  view  showing  this 
hinge  open,  the  center  line  of  the 
knuckle  is  to  one  side  of  the  joint. 
The  consequence  is  that  the  surfaces 
of  the  parts  are  not  flush  with  each 
other  when  the  hinge  is  closed.  Butt- 
hinges  attached  correctly  are  shown  in 
Figs.  7  and  8.  In  Fig.  8,  the  hinge  is 
the  full  width  of  the  wood,  in  Fig.  7  it 
is  less,  and  the  recesses  are,  conse- 
quently, not  cut  fully  across.  The 
neatest  and  most  frequent  method  is 
shown  in  Fig.  7,  but  when  the  wood  is 
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Hinges  and  Their  Application  to  Box  Covers,  Cabinet  Doors  and  House  Doors. 
Defects  and  Their  Remedies  and  Manner  of  Gauging 


thin  the  hinges  sometimes  have  to  cor- 
respond with  it,  as  in  Fig.  8. 

In  other  cases,  where  thin  wood  is 
hinged  to  a  thicker  piece,  a  combina- 
tion of  methods  is  followed,  one  flap  of 
the  hinge  extending  the  full  thickness 
of  the  wood,  and  the  other  having 
wood  extending  beyond  it. 

The  flaps  of  a  hinge  have  to  be  sunk 
slightly  more  than  their  thickness,  in 
order  that  the  wood  may  make  a  close 
joint  when  the  hinge  is  closed.  This  is 
because  the  flaps  are  always  made  thin- 
ner than  half  the  diameter  of  the 
knuckle. 

When  a  hinge  is  closed,  with  the 
flaps  parallel,  there  is  a  space  between 
them  about  equal  to  the  thickness  of 
one  flap.  This  space  must  exist  when 
the  hinge  is  fitted,  but  the  wood 
should  form  a  close  joint,  as  shown  in 
Figs.  7  and  8. 


The  correct  depth  for  the  recesses  is 
marked  on  the  wood  with  a  gauge, 
which  is  set  as  in  Fig.  9,  to  the  center 
of  the  knuckle.  When  this  has  been 
gauged  on  the  wood,  the  measurement 
in  the  other  direction  is  taken,  as  in 
Fig.  10,  from  the  outer  edges  of  the 
flaps  to  the  center  of  the  knuckle.  The 
length  of  the  hinge  is  marked,  as  in 
Fig.  11,  by  laying  it  in  position  on  the 
wood. 

When  hinges  are  simply  screwed 
onto  the  surfaces  without  being  let  in, 
no  gauging  or  marking  is  necessary, 
except  measuring  with  a  rule  to  get  the 
distances  uniform.  They  are  placed  in 
position,  screw  holes  bored  with  a 
bradawl  and  the  screws  inserted. 

Box  covers  are  hinged  as  shown  in 
Fig.  12,  one  flap  of  the  hinge  being  on 
a  narrow  edge  and  the  other  on  a  broad 
surface.    In  this  case  also  there  is  the 
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alternative  of  putting  the  hinges  on 
the  outside,  instead  of  in  the  joint,  but 
the  latter  is  the  neatest  and  the  usual 
way. 

The  hinges  are  put  on  the  lid  first, 
as  in  Fig.  13,  and  this  is  held  in  posi- 
tion, first  for  marking  the  lengths  of 
the  recesses  in  the  box  and  finally  for 
screwing  on  the  hinges.  It  is  better  to 
complete  the  fitting  of  the  hinges  to  the 
cover  before  marking  their  position  on 
the  body  of  the  box,  though  the  lines 
of  thickness  and  width  may  be  gauged 
on  both  simultaneously. 

Doors  are  treated  in  the  same  way, 
the  hinges  being  put  on  the  door  first, 
which  is  then  supported  in  position 
against  the  post  for  marking  the  height 


of  the  hinges  and  finally  for  screwing 
them  on.  The  weight  of  the  door  is 
supported  during  these  operations  by 
wedging  it  up  with  pieces  of  wood  be- 
neath. The  door  should  be  turned 
back  as  far  as  possible,  so  that  the 
hinges  are  wide  open,  as  in  the  upper 
views  in  Figs.  7  and  8.  There  is  no 
difficulty  in  attaching  it  properly. 

When  hanging  house  doors,  an  open 
joint  is  often  allowed,  so  that  the  door 
will  open  reasonably  wide,  without 
binding  against  the  molding  of  the 
doorway.  The  open  joint  is  not  made 
by  screwing  the  hinges  on  the  sur- 
face, but  is  procured  by  letting  their 
knuckles  stand  out  a  little  farther  when 
the  door  is  closed. 


Magnetic  Test  for  H 

When  hardening  steel  one  must 
know  the  proper  point  at  which  to 
quench  it  to  obtain  the  best  results. 
AVorkmen  who  do  this  kind  of  work 
regularly,  learn  to  gauge  the  point  of 
quenching  quite  accurately,  but  for  the 


Detail  of  the  Parts  for  the  Construction  of  the 
Tilting  Permanent  Magnet 


amateur,  steel  hardening  presents 
many  difficulties. 

A  very  simple  method  by  which 
anyone  who  wants  to  harden  a  few 
tools  may  obtain  as  good  results  as  a 
professional  mechanic,  though,  per- 
haps, it  will  take  him  a  little  more 
time,  is  by  the  use  of  a  magnet.  The 
temperature  at  which  steel  should  be 
quenched  to  secure  the  maximum 
hardness  is  just  above  the  point  where 


It  in  Hardening  Steel 

the  carbon  in  the  steel  changes  from 
the  free  to  the  combined  state.  Curi- 
ously enough,  at  this  same  point  steel 
becomes  non-magnetic,  and  by  taking 
advantage  of  this  fact  one  can  harden 
steel  almost  perfectly.  The  ordinary 
horseshoe  magnet  is  not  sensitive 
enough  to  show  this  change,  but  with 
the  balanced  magnet  illustrated  the 
point  is  clearly  indicated. 

Tool  steel  is  preferable  for  the  mag- 
net, but  any  steel  that  will  harden  can 
be  used.  A  piece  of  saw  steel,  or  even 
an  old  file  ground  smooth,  can  be  used. 
Anneal  it  and  then  saw  and  file  to  the 
shape  shown  in  Fig.  1,  and  drill  a 
in.  hole  for  the  pivot,  being  careful  to 
get  the  hole  perpendicular  to  the  faces. 
Balance  the  magnet  on  a  small  nail 
placed  through  the  hole.  If  it  does  not 
balance,  take  some  metal  off  from  the 
heavier  end  until  it  hangs  exactly  hor- 
izontal. If  possible,  grind  the  faces 
parallel  and  finish  it  all  over.  Harden 
by  heating  it  to  a  medium  red  and  then 
quench  in  water.  The  metal  should  be 
polished,  as  its  movements  may  then 
be  seen  much  better  in  the  dim  light 
of  the  forge.  Magnetize  the  steel  by 
touching  it  to  one  of  the  field  poles  of 
a  running  motor  or  generator,  or  wind 
several  hundred  turns   of   fine  wire 
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around  it,  and  pass  a  direct  current 
through  the  coil  thus  formed.  Only  a 
moderate  degree  of  magnetization  is 
necessary. 

Make  the  support  of  brass,  %  in. 
square.  Round  up  one  end  and  square 
the  other  as  shown  in  Fig.  2.  Drill 
holes  with  a  /^-in.  drill  and  then  cut 
the  slot.  Tap  the  holes  for  a  machine 
screw  and  ream  or  drill  out  the  hole  on 
one  side  of  the  slot  to  i%  in.  Make  a 
headless  screw  of  i%-in.  brass  rod,  as 
shown  in  Fig.  3,  cutting  a  thread  on 
one  end  and  slotting  the  other  with  a 
hacksaw.  Leave  it  a  little  more  than 
%  in.  long,  so  that  it  can  be  filed  up 
flush  with  the  hanger  when  in  place. 
Assemble  these  three  parts  as  shown 
in  Fig.  4  and  see  that  the  magnet  is 
free  to  swing  easily  through  its  entire 
arc. 

A  piece  of  jQ-in.  iron  rod.  18  in.  long, 
is  used  for  a  handle.  Threads  are  cut 
on  one  end  so  that  it  can  be  screwed 
into  the  upper  part  of  the  hanger.  An 
old  file  handle  is  driven  onto  the  other 
end  of  the  rod. 

The  work  is  heated  to  a  dull  red  and 
the  point  A  of  the  magnet,  held  by  the 
handle,  is  applied  to  the  heated  part. 
If  a  chisel  is  to  be  hardened,  it  must, 
of  course,  be  tested  near  the  cutting 
edge  where  it  is  to  be  hardest.  If  the 
magnet  sticks  to  the  work,  heat  a  little 
more  and  try  again.  When  the  work 
gets  to  a  medium  red,  it  will  be  found 
that  there  is  no  attraction  for  the  mag- 
net. This  means  that  the  hardening 
point  has  been  reached  and  passed  a 
little,  so  the  work  should  immediately 
be  plunged  into  brine,  water  or  oil,  ac- 
cording to  the  degree  of  hardness  re- 
quired. If  the  steel  is  chipped  a  little, 
it  will  be  found  to  have  a  very  fine 
grain  and  is  therefore  very  hard.  This 
method,  while  not  speedy,  will  produce 
good  results,  if  care  is  taken  to  watch 
the  actions  of  the  magnet. 


CBack  pressure  and  overheating  of  an 
automobile  engine  is  sometimes  caused 
by  dirty,  soot-filled  exhaust  pipes. 
The  cut-out  gives  temporary  relief, 
but  a  thorough  cleaning  is  the  only 
permanent  remedy. 


How  to  Make  a  Large-Capacity 
Lubricator 

Owing  to  the  huge  capacity  of  a 
large  air  compressor,  the  ordinary 
hydrostatic  pint  lubricator  was  found 
inadequate  without  re- 
filling, says  the  Na- 
tional  Engineer. 
Therefore,  a  novel  ar- 
rangement having  a 
large  reservoir  was 
made  and  used  as 
shown  in  the  sketch. 

A  piece  of  pipe,  at  A, 
for  the  oil  reservoir  is 
3  in.  in  diameter  by  2 
ft.  long,  with  a  cap 
screwed  on  both  ends. 
The  parts  B  and 


C  are  fittings 
taken  from  the 
original  lubricator.  The 
filling  plug  is  at  D,  and  E  is  the  valve 
for  drawing  off  the  water  when  the 
reservoir  A  is  empty  of  oil.  An 
emergency  valve  is  located  at  I. 

Glycerine  and  litharge  paste  were 
used  successfully  to  make  up  the  joints 
to  prevent  possible  leaks,  and  after 
giving  the  outside  a  coat  of  japan  var- 
nish it  presented  a  neat  appearance. 
To  refill,  the  valves  F  and  G  must 
be  closed,  but  when  in  operation  they 
are  open,  and  valve  H  is  kept  closed. 


Shade  for  an  Electric  Globe 

It  is  sometimes  necessary  to  have 
a  reflector  or  shade  for  an  electric 
light,  and  where  no  reflector  is  at  hand 
a  very  good  substitute  can  be  made  by 
gluing  tinfoil  on  one  side  of  the  globe 
as  shown  in  the  sketch.    If  that  part 


The  Tinfoil  or  Paint  is  Applied  Directly  to  One 
Side  of  the  Glass  Globe 

of  the  globe  which  is  covered  with  the 
tinfoil  is  painted  instead,  it  will  make 
a  shade  for  the  eyes  when  the  light  is 
used  about  a  machine. 
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SCREW  CAP 


Grease  Cup  for  Automobiles 

Lubrication  by  means  of  grease  de- 
pends for  its  efficiency  upon  the  qual- 
ity of  the  grease  and  upon  the  use  of 
a  well-designed  grease  cup.  The  il- 
lustration here  shown,  from  The  Au- 
tomobile, is  of  a 
special  form  of 
grease  cup  that 
holds  enough 
grease  to  make 
it  worth  while 
using  a  cup,  and 
so  made  that,  by 
means  of  a 
spring  which 
^uu...L  presses  against 
the  supplementary  cap,  the  grease  is 
gently  pressed  down  all  the  time.  In 
addition  to  this  spring,  the  cap  proper 
may  be  screwed  down  from  time  to 
time,  thus  adding  to  the  pressure  ex- 
erted by  the  spring.  A  lock  bolt  is  lo- 
cated at  a  convenient  point,  so  con- 
trived that  it  does  not  have  to  be 
withdrawn  when  it  is  desired  to  screw 
down  on  the  cap.  It  affords  absolute 
security,  preventing  the  cap  from 
screwing  off  or  down.  This  cup,  al- 
though rather  complicated,  will  effect 
quite  a  saving  in  that  no  sand  will 
penetrate  into  the  bearings,  if  it  is 
used. 


Vise  Guides  for  Filing  Flat  Surfaces 

When  it  is  desired  to  file  a  perfectly 
flat  surface  in  a  vise,  the  attachment 
shown  in  the  sketch  will  greatly  assist 
the  filer  to  that  end.  The  device  is 
made  of  a  strip  of  iron,  about  %  in. 
thick  and  2  in.  wide,  and  bent  as 


Roller  Attachment  to  Keep  the  Surface  of  the  File 
on  a  Perfect  Level 

shown.  This  is  fitted  with  a  suitable 
roller  turned  from  wood  and  fitted 
with  a  steel  axle  to  run  freely  be- 


tween the  arms,  and  the  ends  of  the 
arms  pivoted  on  pins  set  in  the  sides 
of  the  outer  vise  jaw.  A  metal  stand- 
ard is  attached  to  rest  on  the  vise 
screw  to  keep  the  roller  in  position. 
The  manner  of  using  the  file  over  the 
roller  is  obvious. 


Attachment  for  a  Screwdriver 

The  simple  device  shown  in  the  cut 
will  be  found  very  useful  in  starting 
screws  that  are  hard  to  reach  with 
the  hand.  A  piece  of  %-in.  round 
steel  rod,  about  3  in.  in  length,  should 
be  obtained.  Saw  a  li/4-in.  slot  in  one 
end  of  this  rod  and  a  %-in.  slot  in  the 
other.  This  latter  should  be  broad 
enough  to  allow  two  thicknesses  of  an 
ordinary  alarm-clock  spring  to  enter. 
Then  file  the  sides  of  the  piece,  as 
shown  in  the  sketch  at  AA,  which  will 
allow  them  to  spring  apart  and  clamp 
the  screwdriver  bit.  Take  two  pieces 
of  clock  spring,  about  ly^  in.  long,  and 
set  them  in  the  %-in.  slot  with  a  little 
solder,  then  bend  them  as  shown  in 
the  upper  part  of  the  sketch.  These 
springs,  when  bent  together,  will  catch 


The  Screw-Holding  Attachment  Slips  on  the  Blade  of 
a  Screwdriver  for  Starting  a  Screw 

and  hold  an  ordinary  screw.  The  de- 
vice will  be  sufficiently  strong  to  drive 
a  small  machine  or  wood  screw  to  the 
head,  while  for  larger  screws  it  may 
be  used  only  for  starting  them. 


Casters  on  Wheelbarrow  Rests 

Having  considerable  wheeling  to  do 
on  a  cement  sidewalk,  for  almost  one- 
quarter  mile,  I  found  that  the  task  was 
greatly  lightened  by  attaching  a  large 
caster  on  each  post  or  handle  rest.  I 
could  set  the  rests  down  on  the  side- 
walk and  push  the  wheelbarrow  along 
just  as  a  four-wheeled  cart. — Contrib- 
uted by  W.  A.  Stamaman,  Berlin, 
Canada. 
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Enlarging  Photographs 

By  A.  E.  SWOYER 


When  the  photographer  wishes  to 
make  an  enlarged  print  from  a  small 
negative,  he  arranges  a  suitable  light 
and  condensers  back  of  the  negative 
and  by  means  of  a  lens  projects  the 
resultant  image  upon  a  sheet  of  sensi- 
tive paper.  Owing  to  the  comparative 
weakness  of  the  light,  however,  it  is 
necessary  either  to  use  bromide  paper 
or  some  of  the  faster  brands  of  de- 


sisting simply  in  the  substitution  of  a 
better  lens  for  the  cheap  plate  glass 
with  which  such  instruments  are  usu- 
ally fitted. 

A  contact  print,  preferably  on  glossy 
paper,  ferrotyped,  is  made  from  the 
original  negative  by  contact  in  the 
usual  way;  this  is  then  placed  in  the 
modified  projector  and  the  image 
thrown  upon  a  sensitive  plate  of  the 


FiG.2 


FiG.3 


An  Ordinary  Post-Card  Projector  Used  Back  of  a  Camera  to  Illuminate  a  Photograph  Which 
Enlarged  on  a  Plate  to  Make  a  Negative  Instead  of  a  Print 


veloping-out  paper.  If  a  more  artistic 
medium  is  desired,  a  glass  positive 
must  first  be  made  and  enlarged  to 
produce  a  negative  from  which  the 
final  prints  will  be  made  by  contact. 
This  process  is  somewhat  clumsy  and 
expensive,  for  if  any  retouching  or 
doctoring  is  to  be  done,  it  must  be 
upon  a  glass  surface,  either  that  of  the 
two  negatives  or  of  the  intermediate 
positive.  As  all  of  this  work  is  done 
by  transmitted  light,  there  is  the  loss 
of  fine  detail  common  to  all  enlarge- 
ments. 

The  difficulties  incident  to  this  proc- 
ess may  be  done  away  with  by  the 
use  of  a  modification  of  the  popular 
post-card  projector;  the  alteration  con- 


desired  size.  After  a  brief  exposure, 
development  will  show  an  enlarged 
negative  having  every  quality  of  the 
original. 

The  advantages  of  this  process  are 
obvious.  In  the  first  place,  the  com- 
parative cheapness  of  the  apparatus  is 
a  factor ;  in  the  second,  the  intermedi- 
ate glass  positive  is  eliminated,  the 
print  which  is  substituted  for  it  pro- 
viding a  much  better  medium  for  re- 
touching, faking  or  printing  in. 
Transparent  water  colors  in  the  less 
actinic  shades  may  be  used  upon  this 
print  to  control  the  final  result,  and  if 
spoiled,  it  may  be  replaced  at  a  negli- 
gible cost. 

At  first  glance,  it  would  appear  as  if 
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this  method  were  simply  a  form  of 
photographic  copying;  it  is,  in  fact,  the 
reverse.  For  in  copying  any  object 
with  a  camera,  the  sensitive  medium  is 
behind  the  lens  and  the  object  to  be 
copied  is  in  front,  and  the  size  of  the* 
copy  is  therefore  limited  both  by  that 
of  the  camera  and  by  its  bellows  draw. 
In  the  reflection  process,  the  object  to 
be  copied  is  back  of  the  lens  and  the 
sensitive  medium  is  in  front;  as  large  a 
copy  can  be  made  with  a  small  camera 
as  with  an  eight  by  ten.  It  is  really 
more  convenient  to  work  with  a  short- 
focus  lens  and  a  camera  of  limited  bel- 


lows extension ;  the  nearer  the  lens  is 
to  the  back  of  the  camera  the  larger 
will  be  the  projected  image. 

The  diagram  (Fig.  1)  shows  that  the 
size  of  the  object  to  be  enlarged  does 
not  depend  upon  the  focal  length  of 
the  lens  used,  as  in  ordinary  enlarging, 
but  simply  upon  the  size  of  the  open- 
ing in  the  front  of  the  projector.  The 
dotted  lines  are  drawn  from  the  edges 
of  the  card  to  be  projected  through  the 
lens.  Figure  2  is  a  sketch  of  a  projec- 
tor with  the  lens  tube  removed,  so  that 
it  may  be  used  with  a  camera  as  shown 
in  Fig.  3. 


Homemade  Screen-Door  Spring 

A  screen  or  storm-door  spring  can 
be  easily  made  of  spring-steel  wire. 

The  wire  is  bent 
to  the  shape 
shown  in  the 
sketch  and  two 
turns  given  to 
the  coil  as  shown 
at  A.  The  ends 
of  the  wire  are 
fastened  to  the 
casing  and  door 
with  staples. 
Two  or  three  of 
these  springs 
can  be  attached  to  one  door  where  it 
is  necessary  to  have  more  strength. — 
Contributed  by  Wm.  Rosenberg, 
Watertown,  Mass. 


A  Surprise  Water  Bottle 

The  performer  produces  a  bottle 
and  gives  it  with  a  glass  to  anyone  in 
the  audience,  asking  the  person  se- 
lected to  take  a  drink  of  a  very 
delicious  concoction.  When  the  per- 
son attempts  to  pour  out  the  solution 
it  is  found  to  be  frozen. 

To  perform  this  trick,  the  fluid  must 
be  previously  made  with  a  saturated 
solution  of  sulphate  of  soda  and  hot 
water.  Fill  a  clean  white  bottle  with 
the  solution,  taking  care  to  cork  the 
bottle  while  the  liquid  is  hot.  The 
liquid  remains  in  a  fluid  state  as  long 


as  the  bottle  is  corked.  When  the 
bottle  is  shown,  it  appears  to  contain 
a  liquid,  and  in  handing  it  to  a  person 
the  performer  must  be  careful  to  take 
out  the  cork  in  time  to  allow  it  to 
solidify.  In  order  to  gain  the  proper 
time,  pretend  to  be  looking  for  a  glass, 
make  some  remark  about  a  sudden 
chill  or  feel  the  hand  holding  the  bottle 
and  say  it  is  very  cold.  In  the  mean- 
time, the  air  acting  upon  the  solution 
has  caused  it  to  become  fixed  and  im- 
movable, and  when  the  person  at- 
tempts to  pour  it  out,  he  finds  it  is 
impossible. 


A  Graduate  Holder 

A  simple  and  easily  constructed 
graduate  holder  in  the  form  of  a 
bracket  placed  in  the  corner  of  a  dark 
room  is  shown  in  the  sketch.  The 
bracket  not  only  holds  the  graduates 
securely,  but  allows  them  to  drain  per- 
fectly and  prevents  dust  settling  on 


The  Graduate  Holder  is  Permanently  Fastened  in  a 
Corner  of  the  Dark  Room 

the  inside,  as  they  are  suspended  by 
the  base.  Holes  of  different  size  are 
cut  in  the  board  to  accommodate  large, 
medium  and  small  graduates. 
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An  Alarm  for  a  Sleepwalker 

A  little  girl  in  our  family  would 
walk  in  her  sleep  and  it  caused  us  no 
little  worry  lest  she  might  leave  the 
house  without  our  knowing  it.  I 
therefore  rigged  up  an  alarm  device  to 
ring  a  bell  should  she  leave  the  room. 
The  device  consisted  of  a  bell  and 
battery  in  a  circuit,  and  a  switch 
which  was  attached  to  one  door  cas- 
ing. A  string  was  stretched  across 
the  doorway  and  attached  to  the 
switch  lever  in  such  a  manner  as  to 
pull  it  closed  when  the  string  was 
pushed  through  the  doorway  opening. 
— Contributed  by  J.  Woodburn,  To- 
ronto, Canada. 


A  Kraut  and  Root  Grinder 

The  grinder  is  intended  mainly  for 
chopping  cabbage  when  making  sauer- 
kraut, but  it  is  also  of  much  service  in 
grinding  vegetables  and  roots  to  be 
cooked  for  poultry. 

The  base  A  is  made  of  a  plank,  at 
least  1  ft.  wide  and  4  ft.  long,  with  a 
91/4  by  91/2-in.  hole  cut  in  the  center. 
The  grinding  part,  or  cylinder,  is 
made  of  wood,  3  in.  in  diameter  and  9 
in.  long,  with  8-penny  nails,  spaced  -^q 
in.  apart,  driven  partly  into  it  and  then 
cut  off  so  as  to  leave  ^4  projecting. 
The  cylinder  is  turned  by  means  of  a 
crank  attached  to  the  end  of  the  shaft. 

A  hopper,  B,  is  constructed,  4  by  9I/2 
in.  inside  measurement  at  the  bottom, 
and  as  large  as  necessary  at  the  top. 
A  space  is  provided  at  the  bottom  as 
shown  to  receive  the  concave  C,  which 
consists  of  a  1-in.  board,  3  to  4  in.  wide 
and  9  in.  long,  with  nails  driven  in  and 
cut  off  as  described  for  the  cylinder. 

The  hopper  is  securely  fastened  on 
top  of  the  baseboard  and  over  the 
cylinder.  The  concave  is  slipped  into 
place  and  held  with  wedges  or  by  driv- 
ing two  nails  in  just  far  enough  to 
fasten  it  temporarily.  The  concave 
can  be  adjusted  for  grinding  the  dif- 
ferent vegetable  products,  or  replaced 
at  any  time  with  a  new  one. 

The  ends  of  the  base  are  supported 
on  boxes,  or  legs  may  be  provided  if 


desired.  When  grinding  cabbage,  cut 
the  heads  into  quarters  and  remove 
the  hearts.    Press  the  cabbage  on  the 


The  Grinder  will  Easily  Reduce  Cabbage  Heads 
to  Bits  Suitable  for  Sauerkraut 


cylinder  and  turn  the  crank.  Fine  bits 
of  cabbage,  suitable  for  sauerkraut, 
will  be  the  result. — Contributed  by  J. 
G.  Allshouse,  Avonmore,  Pa. 


Opening  for  Air  at  the  Top  of  a  Shade 

Procure  an  extra  long  shade  and  cut 
two  openings  in  the  end  to  be  used  at 
the  top.  The  openings  may  be  cut 
square  or  ornamental  as  desired,  leav- 
ing a  strip  at  each  side  and  one  in  the 
center.  These  strips  are  reinforced  by 
gluing  on  some  of  the  same  material 
as  the  shade  or  pieces  of  tape. 

A  shade  made  in  this  manner  per- 


^   — =^  ^=^^ 

When  the  Shade  is  Pulled  Down  the  Openings  Coincide 
with  the  Opening  over  the  Upper  Sash 

mits  the  air  to  enter  the  room  un- 
hindered when  the  top  sash  is  lowered 
and  at  the  same  time  obstructs  the 
view  of  passers-by. — Contributed  by 
Warren  E.  Crane,  Cleveland,  O. 
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A  Homemade  Wet  Battery 


Procure  a  large  water  bottle  and 
have  a  glass  cutter  cut  the  top  off  so 
that  the  lower  portion  will  form  a  jar 

about  81/2  in. 
high.  Next  ob- 
tain two  pieces 
of  carbon,  about 
8  in.  long,  4  in. 
wide  and  I/4  ii^- 
thick.  Melt  up 
some  old  scrap 
zinc  and  mold  a 
piece  having 
the  same  di- 
mensions as  the 
pieces  of  car- 
bon. The  mold 
for  casting  the 
zinc  may  be 
made  by  nail- 
ing some  i/4-in.  strips  of  wood  on  a 
piece  of  dry  board,  forming  a  shallow 
box,  4  in.  wide  and  8  in.  long.  Re- 
move all  the  impurities  from  the  sur- 
face of  the  zinc  when  it  is  melted, 
with  a  metal  spoon  or  piece  of  tin. 
Before  filling  the  mold  with  the  metal, 
place  a  piece  of  No.  14  gauge  bare 
copper  wire  through  a  small  hole  in 
one  of  the  end  pieces  forming  the 
mold,  and  allow  it  to  project  several 
inches  inside,  and  make  sure  the  mold 
is  perfectly  level.  The  zinc  will  run 
around  the  end  of  the  wire,  which  is  to 
afford  a  means  of  connecting  the  zinc 
plate  to  one  of  the  binding  posts  form- 
ing the  terminals  of  the  cell. 

Cut  from  some  hard  wood  four 
pieces  a  little  longer  than  the  outside 
diameter  of  the  glass  jar,  two  of  them 
%  by  1/2  in.,  and  two,  %  by  %  in.  Drill 
a  %-in.  hole  in  each  end  of  all  four 
pieces,  the  holes  being  perpendicular 
to  the  %-in.  dimension  in  each  case, 
and  about  %  in.  from  the  end.  Boil 
all  the  pieces  for  several  minutes  in 
parafhn  and  stand  them  up  on  end 
to  drain.  Procure  two  %-in.  brass 
bolts,  3I/2  in.  long,  which  are  to  be 
used  in  clamping  the  elements  of  the 
cell  together.  The  two  smaller  pieces 
of  wood  should  be  placed  on  each  side 
of  one  end  of  the  zinc,  then  the  carbon 


pieces  and  the  larger  pieces  of  wood 
outside  the  carbon  pieces.  The  carbon 
plates  should  be  connected  together 
and  then  connected  to  a  binding  post 
which  forms  the  positive  terminal  of 
the  cell.  If  unable  to  obtain  pieces  of 
carbon  of  the  required  dimensions,  a 
number  of  ordinary  electric-light  car- 
bons may  be  used.  Get  about  ten 
i/2-in.  carbons,  without  the  copper  coat- 
ing, if  possible;  if  not,  hie  all  the  cop- 
per off.  Cut  these  carbons  off,  forming 
8-in.  lengths.  File  the  top  ends  of  the 
carbons  flat  and  so  that  they  all  be- 
come equal  in  thickness,  and  clamp 
them  in  place  by  means  of  the  brass 
bolts.  If  rods  are  used,  they  should  all 
be  connected  together  by  means  of  a 
piece  of  copper  wire  and  then  to  a 
binding  post. 

The  plates  may  now  be  hung  in  the 
jar,  the  wooden  pieces  resting  on  the 
top  of  the  jar  and  acting  as  a  support. 
The  solution  for  this  cell  is  made  by 
dissolving  I/2  lb.  of  potassium  bichro- 
mate in  %  gal.  of  water,  and  then 
adding  very  slowly  %  lb.  of  strong 
sulphuric  acid.  More  or  less  solution 
may  be  made  by  using  the  proper  pro- 
portion of  each  ingredient. 

This  cell  will  have  a  voltage  of  two 
volts,  a  rather  low  internal  resistance, 
and  will  be  capable  of  delivering  a 
large  current.  If  it  should  begin  to 
show  signs  of  exhaustion,  a  little  more 
acid  may  be  added, 

A  chemical  action  goes  on  in  this 
cell  regardless- of  whether  it  supplies 
current  to  an  external  circuit  or  not, 
and  for  this  reason  the  elements  should 
be  removed  from  the  solution  and 
hung  directly  over  the  jar  when  the 
cell  is  not  in  use.  A  simple  device  for 
this  purpose  may  be  constructed  as 
shown.  A  cord  may  be  passed  through 
the  opening  in  the  crossbar  at  the  top 
and  its  lower  end  attached  to  the  ele- 
ments. When  the  elements  are  drawn 
out  of  the  solution,  the  upper  end  of 
the  cord  may  be  fastened  in  some  man- 
ner. This  frame  can,  of  course,  be 
made  longer,  so  it  will  accommodate 
a  number  of  cells. 
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Hulling  Walnuts 

When  gathering  my  winter  supply 
of  walnuts,  I  found  that  they  could  not 
be  hulled  readily  by  hand.  Not  know- 
ing of  any  machine  designed  for  the 
purpose,  I  tried  running  them  through 
a  corn  sheller  and  found  it  to  do  the 
work  nicely.  The  sheller  not  only 
hulled  them,  but  separated  the  nuts 
from  the  hulls,  the  nuts  being  carried 
out  through  the  cob  opening  and  the 
hulls  dropping  through  the  grain 
spout. — Contributed  by  Irl  R.  Hicks, 
Hallsville,  Mo. 


How  to  Make  a  Small  Vise  Screw 

Procure  an  ordinary  lag  screw,  as 
shown  in  Fig.  1,  cut  off  the  pointed  end 
and  file  the  threads  into  the  shape 


Fig.  I 


  FiG.3 

Fig. 2 

A  Vise  Screw  Formed  of  an  Ordinary  Lag  Screw,  the 
Threads  being  Made  Square  and  a  Handle  Attached 

shown  in  Fig.  2.  A  hole  is  drilled 
through  the  head  and  a  handle  put  in, 
as  shown  in  Fig.  3.  This  makes  a  good 
substitute  screw  when  the  original 
screw  for  a  small  vise  is  broken. — Con- 
tributed by  James  M.  Kane,  Doyles- 
town.  Pa. 


A  Medicine-Spoon  Holder 

When  a  dropper  is  not  at  hand  it  is 
difficult  to  drop  medicine  in  a  spoon 
while  holding  it,  and  the  shape  of  the 
spoon  will  not  permit  its  being  set 
down.    A  shoe  horn  used  as  shown  in 


A  Shoe  Horn 
is  the  Right  Shape 
to    Hold    the  Spoon 
Right  Side  Up  and  Level 


the  sketch  will  hold  the  spoon  right 
side  up  and  in  a  position  to  hold  the 
liquid. — Contributed  by  Maurice  Bau- 
dier,  New  Orleans,  La. 


Knife  Holder  on  a  Frying  Pan 

Instead  of  laying  a  knife  on  the 
stove  or  carrying  it  to  a  table  or  else- 
where while  frying  anything  in  a  pan, 


The  Shape  of  the  Clip  and  Manner  of  Attaching  It 
to  a  Frying  Pan 

make  a  clip  to  fit  the  edge  of  the  pan 
for  holding  the  knife  when  it  is  not  in 
use.  The  clip  is  easily  made  of  brass 
wire  and  when  attached  to  a  frying 
pan  it  will  save  many  steps. — Con- 
tributed by  John  C.  Harlacker,  Jr., 
Cumberland,  B.  C. 


A  Broom  for  Sweeping  Out  Corners 
in  Steps 

Sweeping  the  corners  of  steps  is  one 
of  the  greatest  difficulties  of  the  house- 
wife, or  others  who  have 
a  number  of  stairs  to 
sweep.  I  have  made 
this  task  easy  in  a  very 
simple  manner.  I  se- 
cured a  used  broom,  the 
longer  and  newer  t;he 
better,  and  cut  the 
straws  off  diagonally 
across  the  sweeping 
edge.  The  pointed  part 
will  easily  clean  out  the 
corners  in  steps  or  in  a  room. — Con- 
tributed by  W.  A.  Stamaman,  Berlin, 
Ontario. 


Removing  a  Cork  from  a  Bottle 

A  cork  that  has  been  pushed  into  a 
bottle  accidentally  or  otherwise  can 
be  easily  removed  in  the  following 
manner:  Tie  several  knots  in  one  end 
of  a  string  to  form  a  large  cluster  and 
drop  it  into  the  bottle,  holding  on  to 
the  other  end  of  the  string.  Turn  the 
bottle  over  so  that  the  cork  will  fall 
to  the  opening  in  the  neck,  then  pull  on 
the  string.  The  cluster  formed  by  the 
knots  at  the  end  of  the  string  will 
easily  draw  out  the  cork. — Contributed 
by  Frank  Hart,  Chicago,  111. 


(iio  POPULAR 
Bearings  for  Model  Work 


For  experimental  work  I  use  hang- 
ers or  bearings  made  of  sheet  brass  or 
copper,  bent  at  right  angles  for  strength 


and  capped  with  a  box.  The  main  part 
of  the  bearing  A  is  shaped  as  shown, 
and  the  box  B  consists  of  a  small  piece 
cut  from  a  brass  rod  and  drilled  for 
the  size  of  the  shaft.  The  box  is 
soldered  to  the  top  end  of  A  and  the 
base  C  to  the  bottom  end.  When  a 
large  metal  base  is  used  for  a  certain 
model,  the  part  A  is  attached  directly 
to  that  base  and  the  part  C  need  not 
be  used. 

The  bearings  can  be  made  in  diifer- 
ent  heights,  each  of  which  will  de- 
mand a  corresponding  size  and  thick- 
ness of  the  parts.  Sheet  brass  or  cop- 
per, in.  thick,  is  about  right  for  a 
bearing  3  in.  high. — Contributed  by 
W.  E.  Day,  Pittsfield,  Mass. 

Holding  the  Tongue  of  a  Shoe  in 
Place 

The  tongue  in  a  shoe  will  often  slip 
down  or  over  to  one  side  or  the  other 
and  expose  the  hose.    To  overcome 


The  Hook  on  the  Tongue  of  the  Shoe  and  Manner  of 
Lacing  to  Hold  the  Tongue 


this  and  have  the  tongue  fit  snugly  in 
the  right  place,  fasten  a  common  lace 
clasp   or  hook   near  the  top  of  the 
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tongue,  as  shown  in  the  illustration, 
so  that  in  lacing  the  shoe  the  laces  are 
passed  under  the  hook  to  hold  the 
tongue  in  place. 


A  Photo  Vignetter 

Procure  a  piece  of  heavy  wire,  one 
that  is  fairly  stiff,  says  Camera  Craft, 
and  a  pair  of  pliers  and  bend  the  wire 
with  the  pliers  as  shown  in  the  illus- 
tration. After  the  loop  is  made  to  fit 
around  the  lens  barrel  the  wire  is  bent 
at  right  angles  at  a  point  6  in.  below 
the  circle.  At  a  distance  of  8  in.  on 
the  extending  part  of  the  wire  it  is 
bent  as  shown  to  form  a  clip  for  hold- 
ing a  sheet  of  cardboard. 

The  cardboard  should  be  about  7  in. 
wide  and  of  dark  color,  with  one  edge 
cut   semicircular   and   notched.  The 


size  of  the  wire  and  the  other  measure- 
ments will  depend  upon  the  size  and 
focal  length  of  the  lens.  If  a  heavy 
vignetting  card  is  required,  it  may  be 
necessary  to  make  the  portion  that  en- 
circles the  lens  double  in  length,  bend- 
ing it  back  upon  itself  to  secure  a 
firmer  hold.  This  is  a  cheap  and  effi- 
cient vignetter  that  anyone  can  mak^ 
in  a  few  moments  of  spare  time. 


Pocket  for  the  Inside  of  a  Book  Cover 

Students  or  anyone  wishing  to  re- 
tain notes  on  a  subject  will  find  it  quite 
handy  to  have  a  large  envelope  pasted 
in  the  back  of  each  textbook.  Instead 
of  having  notes  all  through  the  book, 
they  can  be  arranged  in  order  and 
slipped  into  the  envelope.  If  the  book 
is  accidentally  dropped,  the  notes  will 
not  be  lost. — Contributed  by  Harold 
Mynning,  Chicago,  111. 


POPULAR  MECHANICS 


611 


How  to  Make  an  Electric  Furnace 


A  small  electric  furnace  that  will  be 
very  serviceable  in  a  laboratory  may 
be  made  as  follows: 

First  procure  a  small  clay  flowerpot, 
about  4  in.  in  diameter  at  the  bottom, 
and  also  a  small  clay  crucible,  about  2 
in.  in  diameter  at  the  bottom  and  at 
least  1  in.  less  in  height  than  the 
flowerpot,  and  having  as  nearly  as  pos- 
sible the  same  slope  to  its  sides  as  the 
pot.  Now  obtain  a  small  quantity  of 
asbestos  compound  and  pack  it  around 
the  small  crucible  inside  the  flower- 
pot. Make  sure  the  crucible  is  in  the 
exact  center  of  the  flowerpot  and  that 
their  tops  are  even  with  each  other. 
Assuming  that  ordinary  electric-light 
carbons  are  to  be  used,  which  are 
about  Y2  iri-  in  diameter,  drill  two  %- 
in.  holes,  exactly  opposite  each  other, 
through  the  walls  of  the  flowerpot  and 
asbestos  compound  so  that  they  enter 
the  crucible  about  %  in.  above  its  bot- 
tom on  the  inside.  A  suitable  lid  for 
the  furnace  may  be  made  from  %-in. 
sheet  asbestos  and  should  be  large 
enough  to  cover  the  top  of  the  flower- 
pot. 

The  feeds  and  supports  for  the  car^ 
bon  electrodes  are  constructed  as  fol- 
lows :  Procure  two  pieces  of  %-in. 
brass,  1  in.  wide  and  9  in.  long.  Cut  a 
%-in.  groove  lengthwise  in  the  center 
of  these  pieces  to  within  II/2  in.  of 
each  end,  as  shown  in  Fig.  1.  Drill 
four  %-in.  holes,  AA,  in  each  piece,  a 
%-in.  hole,  B,  in  one  end  and  a  i^-in. 


two  %-in.  rods,  lOy^  in.  long.  Turn 
one  end  of  each  down  to  a  i^g-in.  diame- 
ter for  a  distance  of  %  in.  From  that 
point  thread  the  same  end  of  the  rods 
for  a  distance  of  6  in.  Drill  a  iV^"- 
hole  in  each  end  of  the  rods  a  little  less 
than  1/4  in.  from  the  ends.  The  dimen- 
sions of  the  rods  are  given  in  Fig.  2. 
Two  small  rubber  or  wooden  handles, 
similar  to  the  one  shown  in  Fig.  3, 
should  now  be  made  and  fastened  to 
the  large  ends  of  the  rods  by  means  of 
iVin.  steel  pins.  Obtain  two  pieces  of 
brass  of  approximately  the  following 
dimensions:  1  in.  by  1  in.  by  3  in.  Drill 
four  holes  in  each  of  these  pieces  as 
shown  in  Fig.  4.  The  hole  H  should  be 
just  large  enough  to  allow  the  carbon 
to  enter,  or  about  1/2  in.  in  diameter. 
The  hole  G  should  be  tapped  to  take 
a  i/4-in.  machine  screw,  the  hole  F 
should  be  threaded  so  that  the  threaded 
rods  will  enter,  and  a  small  binding 
post  should  be  mounted  on  a  lug  fas- 
tened in  the  hole  J.  Cut  away  one  end 
of  this  piece  as  shown  in  Fig.  4  until  it 
is  a  little  less  than  i/g  in.  in  thickness, 
or  so  it  will  enter  the  grooves  cut  in 
the  brass  strips. 

The  parts  of  the  furnace  are  now 
ready  to  assemble,  which  may  be  done 
as  follows:  Procure  a  piece  of  well 
seasoned  board,  hard  wood  if  possible, 
about  1  in.  thick,  8  in.  wide  and  per- 
haps 20  in.  long.  Cover  one  side  of 
this  board  and  the  edges  with  some  %- 
in.   sheet  asbestos.     Now  place  the 
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Details  of  the  Base,  Rod  and  Handle  for  Each  Carbon  Feed,  Which  is  Attached  to  the 
Large  Base  on  One  Side  of  the  Furnace 


hole,  C,  in  the  other  end.  Now  bend 
the  ends  up  at  right  angles  to  the  re- 
mainder of  the  piece  along  the  dotted 
lines  shown  at  D  and  E.    Next  obtain 


flowerpot  in  the  exact  center  and  then 
mount  the  grooved  brass  strips  one  on 
either  side  of  it  with  the  longest  di- 
mension parallel  to  the  longest  dimen- 
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sion  of  the  board  and  the  inside  end 
about  1  in.  from  the  side  of  the  pot. 
The  end  with  the  xVi^i-  holes  should 
be  next  to  the  pot.  Assemble  the 
parts  of  the  carbon  feeds  and  then  cut 
out  some  circular  disks  of  asbestos  to 
place  under  the  flowerpot  so  as  to 
raise  it  to  such  a  position 
that  the  holes  in  its  sides 
will  be  on  a  line  with  the 
carbon  rods.  Three  long 
screws  should  now  be 
placed  in  the  board,  form- 
ing the  base,  in  such  a 
position  as  to  hold  the 
flowerpot  always  in  place. 
This  completes  the  fur- 
nace proper,  which  is 
shown  in  Fig.  5.  The 
furnace  can  now  be  put 
into  operation  provided  there  is  a  suit- 
able current  rheostat  to  connect  in  se- 
ries with  the  carbon  arc  to  prevent  an 
excessive  current  being  taken  from  the 
line.  If  such  a  rheostat  is  not  avail- 
able, a  serviceable  one  may  be  made  as 
follows : 

Obtain  two  pieces  of  iV-in.  sheet 
iron,  6  by  6  in.,  that  are  to  form  the 
end  plates.  Cut  off  the  corners  of  one 
piece  so  as  to  form  an  octagon  and 
drill  a  number  of  %-in.  and  i/4-in.  holes 
in  it,  as  shown  in  Fig.  6.  Bend  the 
corners  of  the  other  piece  down  along 
the  dotted  lines  marked  L,  Fig.  7,  and 
then  make  a  second  bend  in  each  cor- 
ner along  the  dotted  lines  K,  so  that 
the  outermost  portion  of  the  corner  is 
parallel  to  the  main  portion  of  the 
piece.  Drill  a  number  of 
%-in.  holes  in  this  piece  as 
indicated.  A  3-in.  opening 
should  be  cut  in  the  center 
of   this   piece  to 


give  access  to  the  interior  of  the  com- 
pleted rheostat.  Now  obtain  eight  %- 
in.  iron  rods,  10  in.  long.  Drill  and 
tap  each  end  of  these  rods  to  accom- 
modate a  %-in.  machine  screw.  Wrap 
several  layers  of  thin  sheet  asbestos 
around  each  rod  and  tie  it  in  place 
with  some  thread.  These  rods  should 
now  be  fastened  between  the  end 
plates  by  means  of  a  number  of 
iron  machine  screws.  Mount  four 
back-connected  binding  posts  on  the 
plate  shown  in  Fig.  6,  making  sure 
they  are  insulated  from  the  plate  by 
means  of  suitable  bushings  and 
washers. 

Procure  a  small  quantity  of  No. 
14  gauge  iron  wire.  Fasten  one  end 
of  the  wire  under  the  head  of  the  screw 
holding  one  of  the  binding  posts  in 
place  and  then  wind  it  around  the  rods 
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Detail  of  the  Upper  and  Lower  End  Plates  That 
are  Used  in  Making  a  Rheostat 

about  20  times,  making  the  distance 
between  the  turns  equal  to  the  diam- 
eter of  the  wire.  After  winding  on  the 
20  turns,  attach  a  short  piece  of  wire 
to  the  main  wire  and  fasten  the  free 
end  of  the  short  piece  to  one  of 
the  other  binding  posts. 
Wind  on  20  more  turns,  and 
make  another  connection  to 
the  third  binding  post, 
then  complete  the 
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The  Furnace  Consists  of  a  Flowerpot  in  Which  a  Crucible  is  Set,  and  on  Either  Side 
the  Carbon  Holders  are  Fastened  to  the  Base 
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winding  and  attach  the  end  to  the 
remaining  binding  post.  Different 
amounts  of  this  resistance  can  now  be 
connected  in  series  with  the  arc  by 
changing  the  connections  from  one 
binding  post  to  another.    The  rheostat 


may  be  located  on  a  bracket  fastened 
to  the  wall,  but  care  must  be  taken  not 
to  place  it  in  such  a  position  that  it  will 
come  into  contact  with  inflammable 
material.  As  an  extra  precaution,  the 
circuit  should  be  properly  fused. 


Cleaning  Brass  Articles 

Embossed  or  undercut  brass  work 
may  be  easily  cleaned  by  boiling  the 
pieces  in  a  strong  solution  of  caustic 
soda  or  lye,  and  then  immersing  them 
in  a  mixture  of  hydrochloric  acid,  6 
parts ;  water,  2  parts,  and  nitric  acid,  1 
part,  until  they  become  covered  with  a 
dark  deposit.  Take  them  from  the 
solution  and  remove  the  black  sub- 
stance with  a  fine  scratch  brush.  After 
cleaned  in  this  manner,  rinse  in  hot 
water  and  dry  in  hot  sawdust. 

A  fine  orange-yellow  tinge  may  be 
given  to  the  brass  by  substituting  an 
equivalent  weight  of  powdered  alum 
for  the  nitric  acid  in  the  solution. — 
Contributed  by  Mrs.  Richard  F.  Pohle, 
E,  Lynn,  Mass. 


A  Whetting  Block 

A  handy  tool  gauge  for  sharpening 
the  various  tools  about  the  household 
is  made  of  a  block  of  wood  with  the 
sides  of  one  end  cut  sloping  in  different 
degrees  so  that  each  will  serve  to  se- 
cure the  proper  slant  of  the  cutting 
edge  on  a  certain  tool. 

The  block  of  wood  with  the  corners 
cut  is  shown  in  Fig.  1,  and  the  nian- 
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The  Sloping  Edges  on  the  Block  of  Wood  and 
the  Manner  of  Whetting  a  Chisel 

ner  of  whetting  a  chisel  is  shown  in 
Fig.  2. — Contributed  by  Will  Parker, 
Wibaux,  Mont. 


CA  cardboard  cut  the  same  size  as  a 
page  and  fastened  with  paper  clips  in 
the  center  of  a  magazine  will  prevent 
the  pages  from  folding  over  when  the 
magazine  is  placed  in  a  bookcase. 


Submarine  Photographs 

A  photographer  at  a  seashore  resort, 
wishing  to  increase  his  sales  of  souve- 
nir postal  cards,  rigged  up  a  device  for 


producing  negatives  to  make  ''subma- 
rine" pictures.  The  device  consisted 
of  an  aquarium,  about  40  in.  long,  18 
in.  high  and  6  in.  wide.  The  aqua- 
rium was  designed  to  stand  on  edge  or 
the  narrow  way,  and  was  equipped 
with  rocks,  living  sea  moss,  kelp,  and 
some  fish,  and  the  bottom  was  covered 
with  sand  and  shells. 

A  canvas  was  hung  back  of  the  aqua- 
rium and  the  camera  set  in  front  at 
such  a  distance  as  to  make  a  negative 
of  only  the  water  and  the  prepared  sea 
bottom.  Very  fine  views  that  will 
give  the  appearance  of  being  made  at 
the  bottom  of  the  sea  can  be  produced. 


Mending  Paper-Pulp  Utensils 

Pails,  washtubs,  and  other  recep- 
tacles made  of  paper  pulp,  when 
cut  and  worn,  may  be  easily  mended 
with  adhesive  tape.  After  this  is 
applied  to  the  place  to  be  mended, 
give  the  mended  part  a  coating  of 
paint,  and  when  the  paint  has  dried, 
the  surface  is  given  another  -  coat  to 
match  the  color  of  the  article  mended. 
Leaks  may  be  entirely  stopped  in  this 
way  at  a  very  reasonable  cost. — Con- 
tributed by  Katharine  D.  Morse,  Syra- 
cuse, N.  Y. 
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Ruling  Blank  Books 

A  special  ruling  for  a  blank  book 
can  be  drawn  by  using  a  thin  piece  of 
sheet  metal  or  cardboard,  cut  as  shown 


<  < 


< 


Fig.  I  Fifi.2 

A  Template  Having  Slots  Cut  for  Drawing  Special 
Vertical  and  Horizontal  Lines  on  Pages 

in  Fig.  1,  for  a  template.  The  pencil 
is  drawn  along  one  edge  of  the  cut- 
out so  that  it  will  make  lines  as  shown 
in  Fig.  2. 

If  horizontal  lines  are  required,  cut 
notches  on  the  edge  for  the  location 
of  each  line  as  shown.  When  the  ver- 
tical lines  are  drawn,  these  notches  will 
mark  the  places  for  the  horizontal 
lines. 


How  to  Demagnetize  a  Watch 

Quite  often  the  attendants  or  a  visi- 
tor to  an  electric-light  plant  discovers 
after  a  few  days  that  his  watch  is  los- 
ing a  half  hour  or  more  a  day  by  hav- 
ing become  magnetized  by  the  dyna- 
mos. In  stations  where  the  old  types 
of  machines  are  still  in  use  there  is  a 
great  deal  more  danger  from  what  is 
called  ''stray"  magnetic  fields  than  in 
those  where  modern  machines  are  in- 
stalled. 

The  jeweler  demagnetizes  a  watch 
in  the  following  way :  He  has  a  piece  of 
soft  iron  with  an  opening  cut  in  its 
center  of  such  shape  and  size  as  to  re- 
ceive the  watch,  and  with  a  fine  wire 
wound  about  it.  After  the  watch  has 
been  placed  in  position,  an  alternating 
current,  that  is,  one  whose  direction  is 
changing  at  regular  intervals,  is  sent 
through  the  winding,  and  thus  a  mag- 
netic   field    is    produced    that  also 


changes  in  direction  as  the  current  re- 
verses. The  current  is  gradually  re- 
duced in  value  and  the  magnetism  orig- 
inally possessed  by  the  watch  is  re- 
moved. When  an  alternating  current 
is  not  available,  a  direct  current  may 
be  used,  its  direction  being  rapidly  re- 
versed by  what  is  known  as  a  "polar- 
ity changer." 

Anyone  can  demagnetize  his  own 
watch,"  however,  with  very  little 
trouble  and  no  expense  by  a  much  sim- 
pler method.  Procure  a  piece  of  heavy 
linen  thread  about  3  ft.  long,  attach 
one  end  of  it  to  the  ring  of  the  watch, 
hold  the  other  end  and  turn  the  watch 
around  until  the  thread  is  twisted  at 
least  one  hundred  times.  Now  allow 
the  thread  to  unwind,  and  as  the  watch 
revolves,  pass  it  back  and  forth  near 
a  powerful  electromagnet.  The  field 
magnet  of  a  good-sized  generator  or 
motor  will  answer.  The  machine 
should  be  in  operation,  or  at  least  there 
should  be  a  current  in  the  windings 
about  the  fields,  when  you  attempt  to 
demagnetize  the  watch.  While  the 
thread  is  unwinding,  and  the  watch 
moved  in  the  magnetic  field,  gradually 
withdraw  from  the  magnet  so  that 
when  the  clock  ceases  to  revolve,  it  is 
just  outside  of  the  field. 

Always  be  sure  to  keep  the  watch 
revolving  while  it  is  in  the  magnetic 
field,  otherwise  the  results  will  be  very 
unsatisfactory,  and  more  harm  than 
good  may  result. 


A  Pencil  Holder 

Procure  a  piece  of  paper,  7  in.  long 
and  4  in.  wide,  and  roll  it  one  time 
around  a  lead  pencil,  then  coat  the 
remaining  surface  of  the  paper  with 
glue.  Roll  this  around  the  pencil  and 
a  tube  is  formed,  which  will  hold  a 


A  Stub  of  a  Pencil  can  be  Easily  Held  in  the 
Tube  for  Writing 


pencil  or  even  pieces  of  pencil  down 
to  1/2  i".  length. — Contributed  by 
W.  D.  Brooks,  Paterson,  N.  J. 
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A  Poultry-Food  Chopper 

The  illustration  shows  a  handy  de- 
vice for  cutting  roots  for  food,  and  for 
chopping  and  mixing  stale  bread,  po- 
tatoes, peelings,  refuse  fruit,  etc.,  for 
poultry.  Any  blacksmith  can  make 
the  chopper  at  little  cost.  For  the 
cutting  blades  use  two  pieces  of  steel 
a  little  heavier  than  oil-barrel  hoops, 
each  11/2  in.  wide  and  8  in.  long.  Pro- 
cure a  Yz-in.  iron  rod,  about  3  ft.  long, 
bend  one  end  in  the  shape  of  a  spade 


The  Chopper  Consists  of  a  Rod  Handle  to  Which 
Blades  are  Attached  by  Riveting  or  Welding 

handle  and  split  the  other  end  for  a 
distance  of  about  S^/^  in. 

Sharpen  one  edge  of  each  blade  and 
curve  the  metal  slightly.  Lay  the  two 
blades  together  with  the  convex  sides 
touching  in  the  center  and  insert  them 
in  the  slit  in  the  handle  end.  They  are 
riveted  or  welded  in  place.  Heat  and 
bend  the  blades  at  right  angles. 

Many  of  the  materials  mentioned 
for  poultry  foods  may  be  chopped  in 
an  ordinary  pail  having  a  strong  bot- 
tom, but  it  is  best  to  make  a  box, 
about  lYz  ft-  square  and  with  a  plank 
bottom,  for  use  with  the  chopper. 


A  Small  Spring  Hinge 

Box  covers  or  small  doors  that  are 
seldom  used  can  be  supplied  with  a 
small  spring  hinge  as  shown  in  the 
illustration.  The  hinge  is  made  of  a 
piece  of  spring  wire  which  is  formed 
similar  to  a  staple  with  a  coil  or  com- 
plete turn  given  to  the  wire  in  the 


The  Shape  of  the  Hinge,  and  the  Manner  of  Attaching 
It  to  a  Cover  or  Door 

center.  It  is  attached  by  driving  the 
points,  one  into  the  door  and  the  other 
into  the  casing. 


Shoestring  End 

When  the  tips  slip  from  shoelaces, 
new  ones  may  be  readily  made  of  fine 
wire.  The  wire  is  run  through  the  end 
of  the  lace,  Fig.  1,  and  the  two  ends 


Fig. 2 


FlG.I 


The  Wire  Prevents  the  Lace  from  Raveling  and 
Makes  a  Tip  for  Easily  Entering  the  Eyelets 

are  twisted  tightly  together  as  shown 
in  Fig.  2.  This  covers  the  end  of  the 
lace  and  makes  a  tip  that  is  easily 
passed  through  the  eyelets. 


Threads  on  Wood  Shafts 

In  model  making  it  is  quite  neces- 
sary at  times  to  have  threads  on  a 
wood  shaft.    These  can  be  made  quite 


The  Wire  Forms  a  Thread  That  in  Many  Instances 
is  Quite  Serviceable  for  Model  Making 

satisfactorily  by  coiling  a  wire  around 
the  shaft  where  the  threads  are  wanted, 
and  driving  the  ends  into  the  wood. 


A  Glass  Breaker 

After  cutting  glass,  and  especially 
where  a  small  strip  is  to  be  removed, 
the  part  must  be  broken  away  in  small 


The  Nut  is  Set  to  the  Thickness  of  the  Glass 
and  Used  to  Break  Pieces  Away 

pieces.  The  accompanying  sketch 
shows  a  very  useful  tool  for  this  pur- 
pose. The  tool  is  made  of  a  piece  of 
metal  having  a  bolt  fastened  to  it  at 
one  end  whose  nut  can  be  adjusted 
to  the  thickness  of  the  glass. 


cold  discarded  blueprints  can  be  made 
white  and  used  for  sketching  by  dip- 
ping them  in  a  solution  of  soda  and 
water,  in  the  proportions  of  4  oz.  of 
soda  to  each  gallon  of  water. 
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Wood  Postal  Cards 

The  card  consists  of  three  pieces, 
or  three-ply,  veneer.  The  grain  of  the 
outside  veneer  runs  lengthwise,  while 
that  of  the  inside  piece  runs  crosswise. 
This  makes  the  card  straight  and  keeps 
it  from  breaking.  For  the  inner  sec- 
tion, walnut,  which  may  be  had  as  thin 
as  1/64  in.,  or  any  thin  straight- 
grained  veneer  may  be  used.  Two 
pieces  of  veneer,  about  3%  in.  wide 
and  6  in.  long;  one  piece,  6  in.  wide 
and  3%  in.  long, — the  length  being 
with  the  grain  of  the  wood — and  two 
blocks  of  wood,  known  as  cauls,  of  the 
same  size  or  a  little  larger,  and  about 
%  in.  thick,  are  required. 

The  veneer  is  laid  flat  on  a  board 
and  cut  with  a  sharp  knife  or  fine  saw 
along  the  edge  of  a  ruler.  The  three 
pieces  are  glued  together  in  the  follow- 
ing manner.  Use  ordinary  hot  glue, 
not  too  thin,  but  thin  enough  to  run 
freely  from  the  brush.  The  glue  is  ap- 
plied evenly  on  both  sides  of  the  inner 
piece  only,  and  this  is  then  stood  on 
edge  until  the  glue  chills.  Then  the 
cauls  are  heated.  This  is  best  done  on 
a  stove,  or  on  stove  lids  over  a  gas 
fire.  While  the  blocks  are  being 
heated,  put  one  veneer  on  either  side 
of  the  middle  piece,  and  a  piece  of  thin 
paper  on  each  side  to  keep  the  glue 
from  the  cauls.  A  hand  screw  or  vise 
should  be  opened  to  almost  the  dis- 
tance required.  One  of  the  cauls  is 
now  laid  flat,  the  veneers  upon  it  and 
the  other  caul  on  top.  This  should  be 
done  quickly.  Then  clamp  the  whole 
firmly  together.  While  the  full  pres- 
sure is  only  needed  for  about  two 
hours,  the  pieces  should  be  allowed  to 
dry  between  the  cauls  for,  say,  a  day 
or  two,  so  that  they  will  keep  straight. 
The  size  of  the  finished  card  is  3%  in. 
by  51/2  ill-  It  is  cut  and  planed  to  size 
while  lying  flat  on  a  board,  the  plane 
being  pushed  along  on  its  side  on  the 
bench  top.  To  dress  or  clean,  clamp 
one  side  to  the  bench.  While  a  scraper 
blade  may  be  used  to  advantage,  it  is 
not  essential,  as  a  block  of  wood  and 
sandpaper  will  do.  The  thinner  it  is 
dressed  the  better.    The  sharp  edges 


should  be  removed  with  sandpaper. 
The  writing  on  a  wood  card  is  not 
done  in  the  ordinary  manner,  as  the 
ink  would  run.  The  surface  must  be 
prepared,  which  also  gives  a  finish  to 
the  wood.  Melt  some  wax  or  paraffin 
in  a  suitable  vessel  and  cover  the  sur- 
face of  the  wood,  using  a  brush  or  rag. 
The  lines  for  the  address  on  one  side 
are  then  drawn,  and  the  writing  is 
done  with  a  hard  lead  pencil.  When 
through  writing  on  one  side,  cover  it 
with  some  strong  aniline  stain. 
(Aniline,  dissolved  in  hot  water,  com- 
monly known  as  water  stain  and  used 
especially  to  stain  mahogany,  is  the 
right  kind.)  Do  not  remove  the  wax 
that  was  raised  by  the  pencil  point. 
Brush  the  stain  over  until  the  whole 
side  is  covered.  When  dry,  repeat  on 
the  other  side.  In  about  an  hour  the 
wax  may  be  scraped  off  with  a  dull 
scraper  or  some  other  dull  instrument. 
After  every  particle  of  wax  has  been 
removed,  the  card  is  given  a  good  rub- 
bing with  a  clean,  soft  rag.  It  is  well 
to  protect  the  hands  as  well  as  the 
table  during  the  process. — Contributed 
by  Chas.  Schapmeier,  Baltimore,  Md. 


Fastening  Screws  in  Tile  and  Brick 
Walls 

A  simple  way  to  fasten  screws  in 
tile  or  brick  walls  is  to  drill  holes,  not 
too  large,  for  the  screws,  then  tear  up 
some  paper,  wet  it  and  make  a  pulp. 
Pack  this  pulp  tightly  in  the  hole  and 
turn  in  the  screws.  The  screws  will 
stand  a  great  deal  of  strain. — Contrib- 
uted by  John  Thomas,  Brantford,  Ont. 


Shoe  Pull  Made  of  an  Eyelet 

The  pulling-on  strap  at  the  back  of 
a  shoe  often  comes  loose,  or  pulls  out, 
and  even  if  it  does  not,  the  trousers 
will  sometimes  catch  on  it  if  the  strap 
is  not  tucked  inside  of  the  shoe.  A 
very  simple  way  to  overcome  these 
troubles  is  to  remove  the  straps  and 
substitute  eyelets.  A  buttonhook  will 
then  serve  admirably  in  pulling  the 
shoe  onto  the  foot. 


POPULAR  MECHANICS 

PATENTS,  PRACTICAL 
OR  UNIQUE 

BOTTLE  OPENER— A  simple  and  handy  device 
for  removing  bottle  caps  is  shown  in  Fig.  1.  At- 
tached by  screws  to  the  side  of  a  table  or  cabinet, 
or  to  the  woodwork  of  a  kitchen  or  pantry,  all 
that  is  necessary  is  to  insert  the  head  of  the  bottle 
under  it  and  pull  the  bottle  outward.  This  action 
lifts  the  cap  off  in  the  same  manner  as  the  ordinary 
hand  cap  remover,  but  as  neither  hand  has  to  be 
placed  near  the  head  of  the  bottle  there  is  no 
danger  of  injury  through  a  slip  of  the  opener  or 
the  breaking  of  glass. 

LIQUID-SPRAYING  COMB— Figure  2  shows  a 
hair  comb  invented  by  a  German  and  recently  pat- 
ented in  Germany  and  England.  It  is  a  hollow 
comb  adapted  to  spray  liquid  through  the  teeth 
while  the  comb  is  being  drawn  over  the  scalp.  It 
may  be  combined  either  with  a  bulb  and  bellows, 
or  with  a  siphon,  as  the  means  for  providing  the 
necessary  pressure. 

COMBINED  CIGAR  CASE  AND  CIGAR 
CUTTER — In  Fig.  3  a  cigar  cutter  is  adapted 
as  a  fastener  for  a  cigar  case.  It  may  be  used  in 
the  same  way  in  connection  with  a  match  box.  In 
the  cigar-case  combination,  the  cutter  is  mounted 
on  a  support  on  the  case,  which  support  may  also 
have  hinged  to  it  an  ash  tray. 

COMBINATION  ERASER  AND  PEN  EX- 
TRACTOR— The  combination  eraser  and  pen 
extractor  shown  in  Fig.  4  comprises  an  elastic 
erasing  body  having  sockets  into  which  are  inserted 
the  corrugated  tines  of  a  pen  extractor,  formed  with 
two  spring  jaws  soldered  together  and  provided 
with  inturned  ends  for  gripping  the  pen. 

COMBINED  OPERA  GLASSES  AND  SOUND 
INTENSIFIER  (British  patent) — An  ingenious 
combination  is  shown  in  Fig.  5,  consisting  of  a 
sound-intensifying  appliance  attached  to  a  pair  of 
opera  glasses.  The  ends  of  the  objective  tubes  of 
the  opera  glasses  are  provided  with  apertures  for 
receiving  sound  waves.  Ear  tubes  are  connected 
to  the  ocular  tubes  of  the  glasses  by  nipples,  the 
central  bridge  of  the  glasses  being  provided  with 
recesses  to  receive  the  nipples  when  the  glasses  are 
compressed. 

COMBINED     SHIRT    AND  PANTALOONS 

(British  patent) — A  shirt  combined  with  pantaloons 
is  shown  in  Fig.  6.  The  arrangement  is  novel,  and 
one  that  may  be  found  practical  for  dress  shirts. 
It  would,  at  least,  prevent  the  stifHy  starched  front 
of  such  shirts  from  climbing  out  above  the  low- 
cut  opening  of  the  waistcoat. 

GRASS  CLIPPER— Figure  7  illustrates  an  in- 
genious device  for  the  trimming  of  lawn  borders. 
It  comprises  a  cutter  bar  the  operation  of  which  is 
similar  to  that  of  a  regular  grain  or  hay-harvesting 
machine.  The  cutter  bar  is  operated  from  the 
handle  by  opening  and  closing  first  one  hand  and 
then  the  other  over  the  handle  and  the  little  lever 
extending  out  from  each  side  under  the  handle, 
so  as  to  give  the  cam  a  reciprocating  angular  mo- 
tion which  is  transmitted  in  the  ordinary  way  to 
the  sliding  cutter. 

ILLUMINATED  BUTTONS— Figure  8  illus- 
trates a  set  of  illuminated  buttons,  consisting  of 
three  miniature  electric-light  bulbs  attached  to  a 
flexible  wire  connecting  with  a  breast-pocket  bat- 
tery. The  pressing  of  the  switch  button,  attached 
to  a  second  flexible-wire  connection  and  adapted 
to  be  carried  in  another  pocket,  causes  the  buttons 
to  light  or  go  out. 

NURSING-BOTTLE  HOLDER  FOR  BABY 
CARRIAGES— An  adjustable  holder  for  the  baby's 
milk  bottle,  particularly  designed  for  perambu- 
lators, is  shown  in  Fig.  9. 

POTATO  PLANTER  (British  patent)  —  A 
potato-planting  apparatus  adapted  to  be  detachably 
connected  to  a  plow  is  illustrated  by  Fig.  10.  The 
endless  chain  running  around  the  V-shaped  frame, 
picks  up  the  potatoes  from  the  carrying  receptacle, 
carries  them  over  the  frame  and  down  in  front  of 
the  plow  share  where  they  are  discharged  one  by 
one.  In  a  modification  of  this  machine,  the  pota- 
toes are  delivered  behind  the  plow  share. 
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'pHE  man  in  the  upper  berth  leaned  over  its  edge, 
and,  jamming  his  frown  firmly  down  on  his 
brow,  cried  in  a  harsh,  coarse  voice  that  was  audible 
above  the  rattle  and  rumble  of  the  engine: 

"Hi,  you,  down  there.     Are  you  rich?" 

"Hey?"  ejaculated  the  man  in  the  lower  berth, 
almost  swallowing  his  Adam's  apple.  "Whazzer 
mazzer  ?" 

"I  say,  are  you  rich?" 

"What's  that,  sir!  Rich?  What  do  you  mean  by 
waking  me  up  in  the  middle  of  the  night  to  ask  me 
such  a  question  as  that?" 

"I  want  to  know — that's  why." 

"Well,  then,  confound  you,  I  am  rich.  Now  I 
hope  your  curiosity  is  satisfied  and  you  will  let  me 
go  to  sleep." 

"Very  rich?" 

"Millionaire,  confound  you.    Now  shut  up,  and  

"Well,  then,  why  in  torment  don't  you  charter  a 
whole  train  to  do  your  snoring  in?" — Searchlight. 


There  was  a  young  fellow  named  Fred, 
In  an  aeroplane  flew  overhead ; 

His  barograph  showed 

He  had  been  where  it  snowed, 
But  his  epitaph  shows  that  he's  dead. 

— Detroit  Free  Press. 


Greene  '15 — "Why  do  you  study  Latin  when  it's 
a  dead  language?" 

Beane  '13 — "Why  do  you  study  English  when  it's 
been  murdered  so  often?" — The  Dartmouth  Jack-o- 
Lantern. 


Two  girls  on  the  Cicero  field  wanted  some  ice 
cream.  Now,  there  was  no  ice  cream  on  the  field  at 
the  time.     However — 

"Ice  cream.  Mademoiselles?"  quoth  Aviator  Max 
Lillie,  "it  already  is  done.  Be  not  downcast.  Ho  I 
varlet,  turn  'er  around."    "Er,"  was  his  biplane. 

With  Drew  in  the  seat  they  set  sail  into  the  east. 
They  came  down  in  the  open  space  in  front  of  St. 
Anthony  de  Padua  hospital  in  Garfield  park,  where 
there  was  a  refectory.    Also  ice  cream. 

Later  Drew  held  carefully  strange  packages  in  his 
hands,  a  red  cherry  on  top  of  each.  Motors  buzzed. 
Propellers  whirred.  The  machine  arose,  then  settled 
at  the  feet  of  the  damsels  in  distress. 

"Your  ice  cream,  Mademoiselles,"  announced  Cav- 
alier Lillie,  with  deep  bow,  taking  the  succulent 
dainties  from  the  faithful  Drew. 

"My  bird  of  the  air  is  to  serve,  and  whom,  if  not 
the  fair?  There  could  have  been  brought  a  freezer- 
ful,  but  it  was  not  deemed  necessary." 

The  blushing  maids  ate  in  contentment. 

Then  Drew  told  of  it. — Aero  and  Hydro. 


Jones  had  just  run  over  to  see  if  Mr.  and  Mrs. 
Blank  would  go  to  the  theater  with  them.  Mrs. 
Blank  was  sorry,  but,  unfortunately,  Blank  was 
out.  Probably  he  was  at  the  club.  She  would  tel- 
ephone. The  following  conversation  ensued:  "Hal- 
loa!    Is  this  the    Club?     Is  my  husband 

there?  Halloa!  Not  there?  Sure?  Well,  all 
right,  then;  but  hold  on.  How  do  you  know?  I 
haven't  even  told  my  name."  "There  ain't  nobody's 
husband  here— never,"  was  the  wise  attendant's  re- 
ply.— Telephony. 

First  Autoist — I  feel  that  I  have  lived  in  vain. 
Second  Autoist — How  so? 

First  Autoist — I  have  never  gratified  the  ambition 
of  my  life — to  run  over  a  traffic  policeman. — Satire. 


"On  the  one  hand,"  said  the  teacher,  pointing  a 
long  finger  to  the  map  on  the  classroom  wall,  "we 
have  the  far-stretching  country  of  Russia.  On  the 
other  hand — what  do  we  see  on  the  other  hand — 
Tommy  ?" 

"Warts!"  hazarded  Tommy,  hopeless  with  fright. 
—Tit-Bits. 


Two  men  were  hotly  discussing  the  merits  of  _a 
book.  Finally  one  of  them,  himself  an  author,  said 
to  the  other: 

"No,  John,  you  can't  appreciate  it.  You  never 
wrote  a  i)ook  yourself."  "No,"  retorted  John,  "and 
I  never  laid  an  egg,  but  I'm  a  better  judge  of  an 
omelet  than  any  hen  in  the  state." — Publisher  and 
Retailer. 


"So  you  want  a  position  in  my  firm?"  said  the 
merchant  to  the  applicant.  "Well,  what  were  you 
in  your  last  job?" 

"A  doer,  sir,"  answered  the  sad-eyed  applicant. 

"What's  that?"  asked  the  employer. 

"Well,  sir,"  said  the  sad-eyed  one,  "I  was  the 
doer,  and  the  rest  were  the  tellers.  When  my  guv- 
'nor  wanted  a  thing  done  he  would  tell  the  cashier, 
the  cashier  would  tell  it  to  the  bookkeeper,  and  the 
bookkeeper  would  tell  it  to  his  assistant,  his  as- 
sistant would  tell  it  to  the  chief  clerk,  and  the  chief 
clerk  would  tell  it  to  me." 

"And   what   would   happen  then?" 

"Well,  sir,"  replied  the  sad-eyed  applicant,  "as  I 
hadn't  got  any  one  to  mention  it  to,  I'd  go  and  do 
it."— The  New  York  Sun. 


"This  medicine  isn't  having  much  effect.  Doc." 
"I  saw  the  druggist  about  the  prescription." 
"Ah,  he  is  doubtless  to  blame !" 
"No,  he  isn't  altogether  to  blame.     It  seems  you 
handed  him  a  laundry  check." — Kansas  City  Journal. 


The  station  master  on  the  Eastern  Indian  Railway 
had  been  given  strict  orders  not  to  do  anything  out 
of  the  ordinary  without  authority  from  the  superin- 
tendent. This  accounts  for  his  sending  the  follow- 
ing telegram: 

"Superintendent's   Office,  Calcutta. 
Tiger  on  platform   eating  conductor.     Please  wire 
instructions." — London  Daily  Mail. 


There  was  a  delay  at  a  moving  picture  show  in 
Plattevillc.  The  people  present  grew  restless.  It 
was  up  to  the  manager  to  explain. 

He  came  out  and  said:  "Ladies  and  Gents:  The 
derned  machine's  busted  again  !  I  thank  you." — 
Philadelphia  Saturday  Evening  Post. 


Husband — My  wife  explored  my  pockets  last  night. 
Friend — What  did  she  get? 

Husband — Oh,  what  an  explorer  usually  gets — 
enough  material  for  a  lecture. — Chicago  Day  I3ook. 

"I  breathe  my  vows  from  a  surcharged  heart," 
murmured  the  young  man. 

"Nonsense,  Henry,"  said  the  college  damsel. 
"You  don't  breathe  from  your  heart ;  you  breathe 
from  your  diaphragm." — Washington  Herald. 


A  precocious  child  who  had  been  attending  one  of 
the  public  kindergartens  fell  from  a  ladder.  Her 
mother  caught  her  up  from  the  ground  in  terror,  ex- 
claiming : 

"Oh,  darling!    How  did  you  fall?" 
"Vertically,"  replied  the  child  without  a  second's 
hesitation. — Satire. 


"With  all  your  wealth  are  you  not  afraid  of  the 
proletariat?"  asked  the  delver  in  sociological  prob- 
lems. 

"No,  I  ain't,"  snapped  Mrs.  Newrich.  "We  boil 
all  our  drinkin'  water." — Railroad  Men. 


"I    saw   Pibble   standing  on   a   corner  yesterday 
winding  up  his  estate." 
"His  estate?" 

"Yes,  a  dollar  watch." — The  Harvester  World. 


Baker — I  was  out  in  Blakesley's  motor  last  week. 
He  has  everything  in  it,  even  a  pedometer. 

Barker — You  mean  a  speedometer,  old  man.  A 
pedometer  is  an  instrument  for  measuring  how  far 
you  walk. 

Baker — All  right.  I'll  stick  to  pedometer. — Har- 
per's Bazaar. 
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Buys  the  Material^ 

To  Build  AmIL 

This  Home  !B 


fiO  MONEY 
IN  ADVANCE 


We  Save  Home  Builders  30%  to  SO% 

The  Chicago  House  Wrecking  Co.  would  not  dare  ship 
you  a  carload  of  building  material,  valued  anywhere  from-$500 
to  $1,000  without  one  cent  down,  if  we  misrepresented  one 
single  item.  You  are  perfectly  safe,  we  take  all  the  risk. 

No  one  else  in  all  the  world  can  make  such  low  prices  on  new  Building  Material. 
Our  reputation  as  cash  buyers  places  at  our  command,  first— every  bargain  worth 
having.  We  are  satisfied  with  one  small  profit— let  the  in-between  profits  remain  in 
your  pocket— means  on  immense  saving— that  means  all  previous 


Design  No.  152-D 

Seven  rooms  and  bath, 
modern,  up-to-date  inter- 
ior, a  beautiful  home,  28x28. 


Design  No.  117 
f% O  ^  SixRoomsand 

T  ^^^^^  ern  Bungalow, 
Excellent  Interior.  Size,  39 
feet,  6  inches  by  27  feet. 


'  Design  No.  55 
A^JP*^  SixRoomsand 
•nl3t3d  bath, all  rooms 
T^     '^^^  convenient  and 
roomy.  Size  22  ft.  by  31  ft. 


New  BuUding  Material  Prices  S-M-A-S-H-E-D 

Then,  when  our  expert  knowledge  of  what  to  buy  and  how  to  buy  at  the  right 
prices  is  combined  with  the  expert  knowledge  of  our  most  complete  Architectural 
Department,  the  result  is  practical,  modern,  beautiful  buildings,  constructed  absolutely 
without  waste— to  satisfy  all  tastes  and  all  pocketbooks. 

We  not  only  save  you  from  25%  to  50i  on  your  completed  building,  but  we  give 
you  all  the  assistance  you  need  for  its  proper  and  economical  construction,  free  of 
charge— Blue  Print  Plans,  prepared  by  expert  architects,  Specifications  and  Material 
Lists,  together  with  any  other  information  you  may  need. 

Compare  our  offers  and  you  will  be  satisfied  that  none  can  compete  with  our  price 
—and  none  can  equal  our  service, 

CCf  1  O  i^f\f\        BOOK  OF  PLANS 
ipXxJjXJxJyJ    Mail  the  Coupon  Today 

A  truly  wonderful  book  given  away  Free.  One  hundred  pages  of  modem,  up-to- 
date  designs.  Free  to  all  parts  of  the  United  States.  Other  points  upon  receipt  of  25c. 

Brings  Complete  $50  Set  Blue 
Prints  and  Specifications  for 
Any  of  These  Beautiful  Homes 

The  object  of  this  advertisement  is  tfot  to  sell  plans,  but  if  you  are  interested  in 
any  of  the  designs  shown  on  this  page,  we  will,  to  save  time,  send  a  complete  set 
of  Plans-  Specifications  and  full  descriptive  Material  List,  showing  sizes,  style,  qual- 
ity and  catalog  number  of  the  material  that  we  furnish.  The  best  part  of  it  is,  that 
the  entire  $2  will  be  credited  on  your  order,  or  if  plans  do  not  suit,  you  may  return 
them  and  all  but  50c  will  be  refunded.  In  addition,  we  will  also  name,  upon  request, 
delivered  prices  for  complete  Plumbing  Outfit  and  Heating  Plant  of  any  kind  and 
furnish  com-^lete  specifications  free  of  enlarge. 

FREE  Price  Wrecking  Catalogs 

Send  for  out  Special  Building  Material  Catalog  No.  100,  Plumbing  Catalog  No.  133 
and  Heating  Catalog  No.  120  showing  a  complete  line  cf  construction  of  house,  barn, 
or  any  other  building.  The  newest  and  latest  features  in  each  line  at  low  prices. 


$2 


Design  No.  50 
^Q^^  Eight  Rooms 
anfS  /        and  Bath,  very 

•  attractive  Ex- 
terior; Five  Closets,  Airy 
Balcony.  Size  28  ft.«by  28  ft. 


Read  Our  Guarantee— It  Is  Your  Protection 

Our  guaranteed  proposition  to  you  is  to  furnish  the  material  as  specified  in  the 


guaranteed  _ 

Material  List  in  all  brand  new  stock,  of  the  grade,  sizes,  style,  quality  and  catalog 
number  mentioned,  and  in  quantities  sufBcient  to  complete  the  design  strictly  accord- 
in"  to  the  plans.  We  also  guarantee  prompt  shipment  of  order.  All  material  load- 
ed in  one  car  from  our  plant  here.    Our  Paid-Up  Capital  Stock,  $2,000,000 

Heating  ^Plants 

Write  for  our 
prices  on  our  com- 
plete bathroom 
outfit.  We  guar- 
antee a  saving  of 
Z0%  to  50%. 


Design  No.  S3 

Seven  Room<5, 

T  ^  ^  Living  and 
Main  Bedroom,  Modern  in 
every  respect.  Size  27  x  36  ft. 


Plumbing 
Material 

Steam,  Hot 
Water  and  Warm 
Air.  Let  us  esti- 
mate on  rour  re- 
quirements. Big 
saving. 


Chicago  House  Wrecking 
Company,  Dept.  F-7 
CHICAGO 


^  Chicago 
House  Wrecking 
Dept.  F.7,  Company, 
Chicago,  111. 


I^Send  me  your $10,000  Plan  Book 
FREE.    1  am  also  interested  in 


NAME 


County...  ...State....—.. 


Popular  Mechanics  Magazine 
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Vol.  18  NOVEMBER,  1912  No.  5 


Light  Rotary  Engine  for  Motorcycles 


A ROTARY,  three-cylinder,  sleeve- 
valve  motorcycle  engine,  weigh- 
ing but  10  lb.,  yet  developing  6  hp.,  is 
creating  much  interest  in  England. 
The  ingenious  little  engine,  which  has 
already    undergone    successful  road 


The  transmission  is  by  two  gear  wheels 
turning  in  opposite  directions, one  with 
the  motor  casing,  and  the  other  with 
the  crankshaft,  k  Each  gear  wheel 
drives  a  shaft  con  l|  necting  through 
bevel  gears  with  Jm.  the  hub   of  the 


The  Internal  Ap- 
pearance of  the 
Little  Engine 


tests,  has  a  bore  and  stroke  of  only 
2  in.  and  in.,  respectively.  The 
three  cylinders  are  placed  radially  at 
120  deg.,  and  revolve  in  opposite  di- 
rection to  that  of  the  crankshaft,  thus 
eliminating     any    gyroscopic  effect. 


rear  wheel  of  the  motorcycle.  The 
little  motor  is  placed  on  the  lower  part 
of  the  motorcycle  frame,  where  it  has 
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the  appearance  of  a  drum.  It  occupies 
but  little  space,  which  can  be  seen  by 
comparing  it  with  that  of  the  magneto 
behind,  which  is  of  a  standard  small 
type. 


The  motorcycle  on  which  the  engine 
was  first  tested  weighs  but  90  lb.,  or 
100  lb.  with  the  engine.  In  a  test  run 
of  1,000  miles,  a  speed  of  over  50  miles 
an  hour  was  attained. 


MONORAIL   LINES   PLANNED  FOR  ALASKA 


A  railroad  builder  in  Alaska  intends 
to  extend  transportation  facilities  to 
regions  of  the  far  north  hitherto  inac- 
cessible to  ordinary  railroads  by  utiliz- 
ing the  monorail  system  and  the  gyro- 
scopic car.  Little  has  been  done,  since 
the  discovery  that  a  car  on  a  single 
track  could  maintain  stability  through 
gyroscopic  force,  to  utilize  the  dis- 
covery for  practical  work.  Gyroscopic 
cars  have  been  built  and  run,  but 
largely  as  curiosities.  The  inventor  of 
the  monorail  gyroscope  car  has  covered 
the  world  with  his  patents,  and  one  or 
two  roads  have  been  built  to  operate 
the  system,  largely  however  for  the 
benefit  of  amusement  enterprises.  Now 
a  practical  railroad  builder  of  Alaska 
has  taken  up  the  matter  and  after  ob- 
taining rights  from  the  inventor,  has 
about  completed  plans  for  the  con- 
struction of  roads  through  the  north. 
The  building  of  equipment  will  be 
started  shortly  in  Seattle. 

The  idea  is  to  utilize  the  system  for 
short  hauls  of  10  or  15  miles  where 
the  canyons  and  steep  grades  forbid 
the  construction  of  regular  steam 
roads.  A  gasoline-driven  car  will  be 
used  on  these  roads.  No  attempt  will 
be  made  to  run  trains,  as  it  is  the  belief 
of  the  engineers  who  have  investigated 
the  system  that  better  results  are  ob- 


tained by  the  use  of  single  cars.  It  is 
probable  that  prior  to  the  construction 
of  the  roads  in  Alaska  tests  will  be 
made  on  experimental  roads  to  be  con- 
structed at  San  Francisco  for  use  dur- 
ing the  Panama-Pacific  Exposition  and 
in  Redmond  County,  Washington, 
where  a  community  of  farmers  have 
become  interested  in  the  system  and 
are  contemplating  the  building  of  a 
20-mile  interurban  road  to  connect 
their  section  with  the  Seattle  markets. 


REPRODUCING  THE  RASP  OF 
ANCIENT  LOCKS 

The  trouble  to  which  an  enthusiast 
about  things  ancient  will  go  to  carry 
out  an  idea  is  exemplified  in  the  de- 
mand made  some  time  ago  upon  a 
lock-making  concern.  An  old-time 
lock,  with  both  case  and  key  large, 
was  ordered  by  the  owner  of  a  subur- 
ban home  built  in  the  colonial  style. 
This  requirement  was  met  by  casting 
a  large  case  which  included  within  it 
a  small  modern  lock,  but  the  buyer 
also  demanded  that  it  produce  the 
harsh,  rasping  noise  of  an  ancient  lock. 
This  was  finally  accomplished  by  at- 
taching a  file  to  the  upper  part  of 
the  bolt. 


l_J  L_J 


Diagram  of  Monorail  Passenger  Car  of  the  Type  Suggested  for  Alaska 
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SHOOTING  RAPIDS  AND   FALLS  IN  A  CANOE 


No  one  thought  J. 
W.  Ingham,  a  young 
canoeist  of  the  Ben- 
ham  Boat  Club, 
Philadelphia,  was  se- 
rious when  he  of- 
fered to  try  to  shoot 
the  falls  and  rapids 
of  the  upper  Wissa- 
hickon  Creek  in  his 
can 


Shooting  the  Falls  of  the  Upper  Wissahickon  Creek  in  a  Frail  Canoe 


day.  Hundreds  of  people  gathered  on 
the  day,  however,  and  he  made  the  at- 
tempt,   and    successfully.  Skillfully 


guiding  h  i  s  canoe 
around  rocks  and 
jagged  places  in  the 
river,  Ingham 
reached  the  crest  of 
the  falls,  paddled 
hard  to  keep  his  lit- 
tle craft  straight  in 
the  current,  then 
shot  over  the  falls 
and  landed  right- 
side-up  in  the  seeth- 
ing water  25  ft,  be- 
low. He  kept  his 
seat,  guided  the  ca- 
noe to  the  shore  and 
was  received  with  a 
cheer  which  brought 
the  police  to  the  scene  on  the  run.  An 
attempt  to  make  the  trip  a  second  time 
was  stopped  by  the  officials. 


IMPROVING  THE  SOIL 
BY  HEATING 

Two  English  investigators  have 
just  made  a  study  of  a  method  of  im- 
proving the  quality  of  the  soil  used 
by  farmers  for  raising  vegetables  for 
transplanting,  especially  when  the  soil 
is  used  in  cold-frames,  or  in  borders, 
and  is  not  manured. 

The  method  consists  in  heating  the 
soil  with  steam  for  some  time.  This 


kills  the  insect  pests,  and  seems  to  in- 
crease the  food  value  of  the  soil.  On 
the  other  hand,  the  seeds  seem  to  ger- 
minate more  slowly,  and  the  early 
growth  of  the  plant  is  somewhat  re- 
tarded.. This  is  more  than  made  up 
for  later,  however,  for  the  plant  blos- 
soms earlier,  gives  more  and  better 
fruit,  and  the  root  development  is 
much  more  extensive.  Badly  poi- 
soned soils  might  be  made  available  by 
this  means. 


BIRD-SHAPED  WINGS  DISCOVERED  TO  POSSESS 

A  remarkable  and  apparently  epoch- 
making  discovery  in  aero-dynamics  has 
been  recently  made  by  Elisha  F.  Fales, 
in  the  course  of  a  series  of  experiments 
with  aeroplane  and  bird-wing  forms  at 
the  Massachusetts  Institute  of  Tech- 
nology. 

The  particular  experiments  referred 
to  had  for  their  object  an  investigation 
of  the  shifting  of  the  center  of  pressure 
due  to  changes  in  the  angle  of  inci- 
dence, with  different  wing  surfaces. 

It  is  well  known,  as  the  result  of  the 
work  of  many  investigators,  that  when 
an  ordinary  flat  or  curved  surface  is 
exposed  to  the  action  of  an  air  current 
there  is  established  across  the  surface 
a  "center,"  or,  more  correctly,  a  line 
of  pressure  on  which  the  surface  bal- 
ances, in  front  of  and  to  the  rear 
of  which,  that  is  to  say,  the  pres- 
sures are  equal.    This  line  of 
pressure,  however,  is  not  al- 
ways in  the  same  position. 


When  an  Aeroplane  with  Ordinary  Wings  Starts  to 
Glide  Down,  the  Center  of  Pressure  Jumps  Back  and 
Tends  to  Make  It  Tilt  Still  More,  This  Being  Given 
as  a  Possible  Explanation  of  the  Quimby  Accident 

even  with  a  given  surface,  but  is  bound 
to  shift  backward  and  forward  with 
every  change  in  angle. 

The  manner  of  the  shifting  is  with 
most  surfaces  of  a  rather  remarkable 
character.  Commencing,  for  example, 
with  a  symmetrical  surface  placed  verti- 


c  a  1 1  y,  the 
center  of  pres- 
sure is  across  the 
center   line    of  the 
surface.    But  if  the 
surface  be  inclined, 
the  center  of  pres- 
s  u  r  e  progressively 
advances  closer  and 
closer  to  the  front 
edge    as   the    angle  de- 
creases,  until — and   this  is 
the  remarkable  fact — an  angle 
of  about  20  deg.  is  reached. 
From  this  point  on,  with  further 
decrease  in  the  angle,  there  comes 
a  "reversal  of  the  center  of  pres- 
sure," which  now  commences  to  recede 
farther  and  farther  to  the  rear  with 
each  further  decrease  in  angle. 

With  all  ordinary  aeroplane  wings, 
which  invariably  are  set  at  less  than 
20-deg.  angles  of  incidence,  this  reces- 
sion of  the  center  of  pressure  is  a  phe- 
nomenon always  in  evidence.  But  that 
it  is  always  a  se- 
rious detriment 
from  the  stand- 
point of  safety 
and  stability,  be- 
comes  obvious 
only  upon  con- 
sideration of  a 
few  simple  facts 
that  concern  the 
longitudinal  bal- 
ance of  an  aero- 
plane. 

For  instance, 
referring  to  the 
con  vent  i  onally 
designed,  p  r  e  s- 
ent-day   m  o  n  o- 


The  Center  of  Pressure  or 
Balance  in  a  Monopiane 
with  Ordinary  Wings  is 
Indicated  by  the  Arrow, 
Shifting  as  the  Monoplane 
Tilts  Up  or  Down,  the  Ten- 
dency to  Increase  the  Tilt 
Being  Evident 
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POWER  TO  KEEP  PLANES  FROM  UPSETTING 


In  the  Case  of 
an  Aeroplane 
with  Ordinary 
Wings,  in  Level 
Flight,  the  Center  of  Pressure, 
or  Balancing  Point,  is  near  the 
Center  of  the  Wings  or  Planes 

plane,  illustrated  in 
the  upper  picture,  the 
weight  of  this  machine 
is  normally  balanced 
near  the  center  of  the 
wings.  But  at  the  mo- 
ment of  changing  from 
a  level  to  a  descending 
course,  the  line  of  pres- 
sure, because  of  the 
change  in  the  angle  of 
incidence,  shifts  backward.  This 
rearward  movement  of  the  line  of 
support  of  course  tends  to  cause  a 
further  down-tilting  of  the  front  of  the 
machine,  to  a  degree  that  can  easily  be- 
come dangerous,  quite  probably  involv- 
ing a  sufficiently  abrupt  tendency  to  a 
forward  somersault  to  catapult  a  pas- 
senger out  of  his  seat,  as  in  the  case  of 
the  recent  fatality  that  befell  Miss 
Quimby's  Bleriot  and  concerning  which 
numerous  eyewitnesses  declared  the 
passenger  to 
have  been 
thrown  20  ft. 
upward  by  the 
sudden  bucking 
of  the  machine, 
as  illustrated  in 
the  picture  at 
the  left. 

In  the  converse 
case,  when  the 
change  is  from  a 
level  to  an  as- 
cending course, 
as  in  the  picture 
on  the  right,  the 
shift  of  the  cen- 
ter of  pressure  is 


forward,  with  the  result  that  the  tend- 
ency to  climb  is  further  accentuated 
by  the  reduced  support  of  the  rear  of 
the  machine,  causing  the  machine  ulti- 
mately, in  an  extreme  case,  to  lose  all 
its  forward  momentum,  slide  tailward, 
and,  quite  probably,  pass  altogether 
out  of  control. 

The  several  possible  conditions  de- 
scribed are  perhaps  more  lucidly  shown 
by  their  diagrammatic  representa- 
tion in  the  small  picture  on  the 
left-hand  page. 

Mr.  Fales'  investigations  had  for 
their  secondary  object  the  deter^ 
mination   of   surface   forms  im- 
mune from  this  dangerous  and 
unstable  movement  of  the  cen- 
ter of    pressure.     In  the 
search    for   these,  there 
were  at  first  tried  none 
^  but   thin  surfaces, 

with  no  differences 
R^ti^  4       between  them  ex- 
cept 


differ- 


In  an  Aeroplane  with  Wings 
Thick  at  the  Front  Edge 
and  Curved,  Like  a  Bird's, 
the  Center  of  Pressure  or 
Balance  Shifts  According 
to  a  Different  Law,  and 
Tends  to  Keep  the  Aero- 
plane Level 


As  the 
Aeroplane 
with 

Ordinary 
Wings  Tilts 
the  Center  of 
Pressure  on  the 
Wings  Moves 
Forward  and 
Tends  to  Make  It 
Tilt  Still  More 


ences  m  curvature. 
Of  these,  it  was  def- 
initely settled  that, 
while    the  conventional 
curved    surfaces    are  all 
dangerously    unstable,  Hat 
surfaces,  surfaces  with  their  convex 
sides    down,    and    surfaces   with  up- 
curved  rear  edges — like  that  of  the 
Nieuport  wing — are  free,  or  nearly  free, 
from  the  reversal  of  the  center  of  pres- 
sure.    But  since  the  flat  and  convex 
surfaces  have  only  a  most  negligible 
lifting  capacity,  while  the  stability  of 
the  recurved  surface  was  found  to  be 
due  to  a  down  pressure  on  top  of  the 
rear  wing  part  that  largely  neutralizes 
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the  sustention  beneath,  all  of  these 
were  dismissed  as  far  from  ideal. 

No  further  progress  was  made  until 
some  copies  of  birds'  wings  were  made, 
thick  at  the  front  edge  and  consider- 
ably curved,  with  the  immediate  result 
that  these  were  found  to  be  inherently 
stable — that  is  to  say,  with  every  de- 
crease in  the  angle  of  incidence  the  line 
of  pressure  moved  forward  and  with 
each  increase  it  moved  backward, 
throughout  the  whole  range  of  angles 
ever  used  in  flight.  As  shown  in  the 
small  diagram,  on  the  preceding  page, 
the  movement  thus  acts  to  preserve 
balance  instead  of  to  upset  it. 

Thus  is  revealed  to  the  flight  engi- 
neer one  more  of  the  secrets  of  flight — 
the  real,  fundamental  secret  of  longi- 
tudinal stability,  which  in  the  birds  en- 


ables the  use  of  a  complete  construc- 
tion far  shorter  than  man  has  yet  dared 
attempt  in  his  aeroplanes,  in  the  best 
of  which  there  is  always  necessary  the 
leverage  of  a  long  tail  to  counteract 
what  now  is  shown  to  be  a  constant 
tendency  to  overturn  endwise. 

In  addition  to  this  newly  discovered 
means  of  securing  inherent  longitudi- 
nal stability  by  the  use  of  exceedingly 
thick,  deep-curved  wings  of  the  bird 
type,  there  is  not  to  be  forgotten  the 
fact  that  besides  making  for  stabil- 
ity, wings  of  this  type  seem  also  to 
make  for  efliciency,  as  has  been  in- 
dicated by  the  publication  in  recent  is- 
sues of  Popular  Mechanics  of  Victor 
Lougheed's  researches  into  the  phe- 
nomena of  streamline  and  reaction 
forms. 


WARNING  SIGNAL  FOR 
GARAGE  ENTRANCES 

Just  outside  the  entrance  of  a  garage 
in  Kansas  City  is  placed  an  exception- 
ally practical  and  praiseworthy  danger 
signal  designed  to  warn  passing  pedes- 


A  Praiseworthy  Garage  Alarm  for  the  Protection 
of  Passing  Pedestrians 


trians  that  a  car  is  about  to  leave  the 
garage.  The  signal  is  connected  with 
a  trap  inside  the  garage.  A  car  leaving 
the  garage  crosses  the  trap  and  thus 
clangs  the  alarm  bell. 


ELECTRIC  IRON  ATTACHED 
TO  FIRE  ENGINE 

An  electric  flatiron  as  first  aid  to  a 
fire  department,  to  keep  water  going 
into  fire  engines  from  cooling,  while 
the  engines  are  in  the  houses  before 
going  into  service  and  while  waiting 
for  calls,  has  made  its  appearance  in 
Colorado.  The  chief  engineer  of  this 
particular  fire  department  had  consid- 
erable trouble  with  the  steam  pipes, 
customarily  used  to  keep  the  water 
heated,  causing  the  wood  in  the  wheels 
of  the  carriage  to  warp.  The  steam  ra- 
diator coils  were  done  away  with  alto- 
gether for  this  reason,  but  this  resulted 
in  considerable  loss  of  time  in  getting 
up  steam  with  cold  water  when  a  fire 
occurred.  The  suggestion  was  made  to 
the  fireman  to  use  an  electric  iron. 
The  iron  was  clamped  to  the  side  of 
the  old  radiator  pipe,  and  it  was  found 
that  it  served  the  purpose  without  do- 
ing any  of  the  damage  the  steam  coils 
had  caused. 
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MODEL  SHOE  DESIGNED  FOR  AMERICAN  ARMY 


foot 


After  four  years  of  extensive 
experimentation,  includin 
liberal  use  of  the  X- 
a  board  of  officers  of 
United  States  Army 
developed  a  shoe 
soldiers  intended  to 
move  the  sources  of 
troubles  w  h  i  c  h  hav 
been  the  bane  of 
armies  since  shoes 
have  been  worn.  The 
report  of  the  board 
has  been  accepted 
by  Secretary  of 
War  Stimson,  and 
the  model  shoe 
adopted.  As  soon 
as  the  supply  of 
old-style  shoes 
now  on  hand  is  ex- 
hausted, the  new 
shoe  will  come  in- 
to universal  use 
among  all  United 
States  military  forces.  The  impor- 
tance of  comfortable  shoes  to  an  army 
can  not  be  overestimated.  Napoleon 


New    Army    Shoes,  Showing    Broad,  Rounded  Toe, 
Allowing  Expansion  Room,  and  Lacing  and  Instep 
Constructed  to   Prevent  Slipping  of  Foot 


declared    that    "an  army 
crawls  on  its  belly,'*  but  it 
is  equally  axiomatic  that 
it  has  to  use  its  legs  to 
do  it.    It  has  been  found 
repeatedly  that  the  per- 
centage   of  disability 
among    foot  soldiers 
from  troubles  growing 
out  of  improper  shoes 
usually    amounts  to 
oO  after  a  strenuous 
march. 

The  Army 
Board  went  at  the 
t  problem  with  a. 
thorough- 
ness  never  before 
practiced  in  any 
country  by  the 
military  authori- 
ties.  By  the  use 
of  the  X-ray  it 
was  soon  discov- 
ered t  h  at  the 
army  shoes  in  use  did  not  truly  follow 
the  anatomical  lines  of  the  average 
foot.    Comparison     between  X-ray 


Rontgen-Ray  Photograph  of  Foot  in  Common  Type  of 
Shoe,  Showing  Displacement  of  Bones  of  Toes 


Soldier's  Foot  in  New  Army  Shoe,  as  Shown  by 
Rdntgen  Ray 
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photographs  of  the  position  of  the 
bones  in  the  naked  foot  of  a  soldier 
standing  with  his  40-lb.  marching 
equipment  on  his  back,  and  those  of  the 
bones  in  the  foot  of  the  same  soldier  in- 
cased in  the  regular  army  shoe,  dis- 
closed the  fact  that  the  shoe  was  caus- 
ing great  displacement  of  the  bones 
of  the  foot.  Examination  of  the  feet  of 
thousands  of  soldiers  showed  that 
through  the  wearing  of  improper  shoes 
for  many  years  the  position  of  the 
bones  of  the  feet,  in  a  majority  of 
cases,  had  become  permanently  abnor- 
mal, thus  leading,  of  course,  to  im- 
proper balance  of  the  weight  of  the 
body,  improper  walking,  and  tending  to 
produce  all  sorts  of  sores  and  growths 
on  the  feet. 

What  is  happening  to  the  feet  of 
millions  of  American  men  and  women 
is  shown  in  the  accompanying  repro- 
ductions of  X-ray  photographs.  One 
shows  the  foot  of  a  man  of  25  incased 
in  a  shoe  of  practically  standard  lines, 
which  was  sold  as  ''built  to  fit  the  foot." 
It  is  easily  seen  that  the  bones  of  the 
fourth  and  fifth  toes  are  bent  under 
and  inward  at  an  angle  of  45  deg., 
while  the  bones  terminating  in  the 
great  toe  describe  a  sweeping  curve  to- 
ward the  middle  of  the  foot  which  is  far 
from  the  normal.  Another  X-ray  picture 
shows  the  foot  of  a  soldier  with  his 
inarching  equipment  on  his  back — the 
bones  of  the  foot  naturally  spreading 
apart  under  pressure — and  wearing  the 
new  army  shoe.  It  will  easily  be  seen 
that  the  bones  are  practically  in  their 
normal  position,  expansion  being  per- 
mitted by  the  design  of  the  shoe.  Re- 
peated marching  tests  made  with 
troops  wearing  all  the  new  and  old 
varieties  of  army  shoes  proved  conclu- 
sively that  the  new  shoe  is  as  superior 
in  practice  as  the  X-ray  shows  it 
should  be. 

So  important  do  the  military  author- 
ities regard  this  matter  that  the  new 
shoe  is  to  be  the  only  type  which  offi- 
cers and  enlisted  men  will  be  permit- 
ted to  wear  with  their  uniforms.  It 
will  be  made  in  a  tan  leather,  and  all 
three  varieties  of  the  old  shoe,  the  gar- 
rison tan,  the  marching  shoe,  and  the 


dress  shoe,  will  be  discarded  forever 
when  present  supplies  are  exhausted. 

The  investigations  showed  that  much 
of  the  foot  trouble  among  soldiers  was 
due  also  to  the  improper  fitting  of 
shoes.  Henceforth,  by  an  order  issued 
by  Maj.-Gen.  Leonard  Wood,  chief  of 
staff,  company  commanders  of  troops 
will  be  held  personally  responsible  for 
the  fitting  of  shoes  to  the  men  in  their 
commands.  They  will  be  required  to 
see  that  every  soldier  has  shoes  that  fit 
him,  and  any  undue  proportion  of  foot 
trouble  among  soldiers  will  be  held  as 
proof  of  negligence  and  disobedience 
of  orders  upon  the  part  of  the  officers 
responsible.  It  will  also  be  a  part  of 
their  regular  duty  to  see  that  the  men 
take  proper  and  daily  care  of  their  feet, 
on  the  march  as  well  as  in  garrison. 


FISHING  WITH  AN  ELECTRIC- 
RAILWAY  CURRENT 

When,  recently,  unusual  quantities 
of  fish  were  being  offered  for  sale  by 
dealers  and  peddlers  in  and  around 
Lafayette,  Ind.,  the  game  warden  of 
the  county,  naturally  becoming  sus- 
picious, set  out  to  ascertain  the  source 
of  the  unusual  supply.  Having  first 
assured  himself  that  no  seines  or  nets 
were  in  use  in  the  district,  he  at  last 
discovered  two  men  fishing  at  an  in- 
terurban  railway  bridge.  One  of  the 
men  from  time  to  time  indulged  in 
the  practice  of  striking  his  fish  pole 
against  the  trolley  wire.  Then  the 
other  would  gather  in  the  dead  and 
stunned  fish  which  floated  to  the  sur- 
face. Investigation  proved  that  an  in- 
sulated wire  ran  down  the  fish  pole  and 
entered  the  water  under  the  bridge. 
The  500-volt  current  of  the  trolley 
wire,  thus  brought  down  into  the  water, 
shocked  all  the  fish  near  the  wire,  kill- 
ing most  of  them  outright. 


CThe  first  flight  from  Berlin  to  St. 
Petersburg  was  accomplished  recently 
by  the  German  airman  Abramowitsch 
in  a  Wright  biplane,  the  flight  over  the 
1,000-mile  distance  consuming  21  days, 
while  the  actual  flying  time  was  only 
20  hours. 
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A  TORPEDO  WHICH 
HUNTS  FOR  SHIPS 

Improvement  of  the  tor- 
pedo is  keeping  pace  with 
other  naval  inventions.  Perhaps  one 
of  the  most  important  advances  re- 
cently made  is  that  of  an  English  in- 
ventor who  has  produced  a  device 
weighing  about  a  pound  which  in- 
sures a  degree  of  control  of  the  de- 
stroyer's missile  after  it  has  taken 
its  course  through  the  water.  The 
device  is  due  to  the  inventor's  ob- 
servation that  the  nose  of  a  torpedo, 
on  entering  the  wash  of  a  big  ship, 
is  forced  off  its  course 
by  the  rushing  water 
and  after  leaving  the 
disturbed  area  is  like- 
wise   turned  about. 
The    new  device 
causes  the  torpedo  to 
free  itself  of  the  con- 
trol of  the  gyroscope, 
with     which     it  is 
equipped,  immedi- 
ately   upon  entering 
the   wash  of  a  ship 
and   at   the  moment 
its  nose  is  deflected.    The    result  is 
that  the  rudder  of  the  projectile  is 
jammed  and  the  torpedo,  which  is  trav- 
eling at  a  speed  of  about  40  miles  an 


hour,  continues  to  circle 
around  in  the  course  of 
ships  that  may  be  following 
the  vessel  first  aimed  at. 
Provision  is  made  to  fore- 
stall any  danger  of  the  tor- 
pedo acquiring  the 
deadly  circular 
motion  until  the 
ship  from  which  it 
is  fired  is  safely 
cleared. 


CThe  Vienna  po- 
1  i  c  e  department 
has  decreed  that 


New  Device  for  Controlling  Course  of  Torpedo  Increases  Its  Deadliness 

pedestrians  must  cross  a  street  in  a 
straight  line.  Pedestrians  caught 
walking  down  a  street  in  its  lengthwise 
direction  are  liable  to  a  fine. 
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HOUSE  MOVED  ON  SCOW 
AND  MOTORBOAT 


The  moving  of  a  house  across  a  small 
lake  or  river  on  a  scow  towed  by  a 
motorboat  is  not  unusual,  but,  although 


House-Moving  across  a  River 

it  is  a  motorboat  and  scow  that  figure 
in  the  accompanying  illustration, 
this  moving  operation  is  unusual  in 
that  the  motorboat  is  used  not  only  for 
towing,  but  to  support  part  of  the 
house  as  well.  One  half  of  the  house, 
which  was  moved  across  the  Kalama- 
zoo River,  at  Saugatuck,  Mich.,  was 
supported  by  the  motorboat  and  the 
other  half  by  a  small  scow.    A  hill 


TUBERCULOSIS  DISCOVERED 
IN  CHICKENS 

Few  think  of  the  possibility  of  the 
chicken  eaten  for  dinner  being  affected 
with  tuberculosis,  but  two  scientists 
have  just  found  that  10  per  cent  of  the 
chickens  in  France  have  this  disease, 
while  as  high  as  28  per  cent  of  the 
chickens  from  some  other  countries 
are  troubled  in  the  same  way.  Such 
chickens,  when  they  have  had  the  dis- 
ease for  some  time,  have  long  thin 
legs,  the  fatty  tissue  is  absent,  and  the 
skin  so  transparent  that  the  muscle 
can  be  seen.  The  chickens  which 
have  the  disease  seem  to  have  been  fed 
on  the  milk  of  infected  cows. 


COWBOY  SADDLES  HIS 
AUTOMOBILE 

A  cowboy  owner  of  an  automobile, 
Waddington  by  name,  claiming  Cisco, 
Tex.,  as  his  home,  has  saddled  the 
"pesky  critter"  to  make  it  seem  more 
like  the  kind  of  mounts  he  is  used  to. 
The  saddle  is  strapped  over  the  bonnet 
of  the  automobile,  and  his  friends  say 
the  way  he  can  rope  a  steer  while 


POPULAR  MECHANICS 


629 


When  Waddington  faced  the  cam- 
era for  the  picture  from  which  the  ac- 
companying illustration  is  reproduced 
he  sat  in  the  saddle  to  throw  the 
lariat,  because  it  is  just  the  way  he 
would  have  done  if  the  saddle  had 
been  on  his  broncho,  and  he  felt  quite 
as  sure  of  his  mount. 


TESTING  TOBACCO  AS  A 
GERM  KILLER 

It  is  said  that  as  far  back  as  1889 
the  money  spent  for  tobacco  in  this 
country  amounted  to  20  per  cent  more 
than  that  spent  for  bread.  Since  that 
time  the  per-capita  consumption  of 
tobacco  has  increased  largely,  and  the 
proportion  of  persons  using  it  is  said 
to  be  greater.  The  expenditure  now 
must  therefore  still  farther  outrun  the 
expenditure  for  the  staff  of  life.  In 
defense  of  such  an  enormous  outlay 
for  what  must  essentially  be  consid- 
ered a  luxury,  no  very  strong  argu- 
ments have  been  so  far  offered. 

Now,  however.  Doctor  Fullerton,  of 
Cleveland,  comes  to  the  front,  in  favor 
of  tobacco,  and  says  it  is  a  germ  killer, 

both  when 
smoked  and 
when  chewed, 
killing  germs 
in  the  mouth,  or  so 
disabling  them  as  to 


render  them  practically  harmless.  He 
conducted  some  very  careful  experi- 
ments with  sterilized  tobacco  juice, 
obtained  under  conditions  similar  to 
everyday  methods,  and  also  with  the 
smoke.  The  juice  was  applied  to  pure 
cultures  of  the  diphtheria  germ,  the 
typhoid-fever  germ,  and  various  other 
kinds,  producing  abscesses,  blood 
poisoning,  etc.,  with  the  result  that 
from  15  to  98  per  cent  of  the  germs 
were  killed  by  the  tobacco  juice  in  one 
hour,  while  a  treatment  of  24  hours 
killed  at  least  84  per  cent  and  in  some 
cases  totally  exterminated  them.  The 
smoke  from  three  grams  (.1  oz.)  of  to- 
bacco killed  from  31  to  100  per  cent  of 
the  same  germs. 

As  most  of  these  germs  inhabit  the 
mouth  and  either  produce  disease  in 
the  person  harboring  them,  or  may 
be  conveyed  to  other  persons,  the 
"weed"  seems  to  have  something  in  its 
favor  to  counterbalance  the  injury  its 
nicotine  is  said  to  do  the  system.  In 
some  analyses  made  in  the  chemical 
laboratory  of  the  London  Lancet  re- 
cently, it  was  found  that  the  pipe  is 
the  most  harmful  method  of  using  to- 
bacco, and  that  the  smoke  of  perique 
tobacco  contains  the  highest  percentage 
of  nicotine,  the  smoke  of  high-grade 
cigarettes  contains  much  less,  while 
that  from  a  clear-Havana  cigar  holds 
the  least,  and,  therefore,  is  the  least 

objectionable  form  of  the  weed. 


FLOOR  ILLUMINATION 
FOR  HOSPITALS 

Placing  light  units  un- 
der the  floors  of  hospital 
wards  is  proving  a  practi- 
cal auxiliary  to  the  regu- 
lar   lighting  system. 
Such  units  are  being 
used  in  the  German 
Hospital,  New  York, 
the  floors   above  the 
lamp    pits    being,  of 
course,  glass,  and  the 
sides  and  bottom  of 
the    pit    being  lined 
with  a  reflecting  sur- 
face. 
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THE     ELECTRICAL     CULTURE     OF  CHICKS 


One  of  the  most  interesting  features  of  a  30,000- 
egg  electrical  hatchery  at    Muskogee,  Oklahoma, 
is  the  method  of  forcing  the  growth  of  chicks  by  the 
aid  of  electric  light.    A  GO-watt  tungsten  lamp, 
which,  by  means  of  a  special  switch,  is  turned  on 
and  off  for  alternate  periods  of  eight  hours  each,  is 
suspended  in  the  runway.    The  chick  fills  its 
craw  in  the  eight  hours  of  electric  illumina- 
tion, and  rests  during  the  eight  hours  the  light 
is  shut  off.    Thus,  the  chicks  live  three  elec- 
tric days  in  two  ordinary  sunshine  days.  In 
the  customary  way  of  brooding  chicks,  eight 
hours  out  of  the  24  are  wasted,  or  to  express 
it  electrically  the  load  factor  is  66  per  cent. 
/      The  electric  outfit,  however,  is  run  at  nearly 
lOO-per-cent  load   factor,  and  electric  chicks 
four  weeks  old  far  outweigh  chicks  brooded  in 
the  old  way. 

The  fluffy  kilowatt-ampere  chicks  never  see 
the  light  of  day  if  they  are  only  destined  to 
reach   the   stage  of  development  known  as 
"squab  broilers."     They  are  electric  squabs 
pure  and  simple,  and  their  lives  have  been 
strictly  ordered   by  a  time   switch,  and  a 
tungsten  lamp.    They  would  hardly  know 
the  good  old-fashioned  hen  mother  if  they 
saw  her.     They  would  not,  in  all 
probability,  respond  to  her  ag- 
itated   clucks,  for 
their   life  schedule 
has    been    to  eat 
eight    hours,  rest 
eight    hours,  then 
eat  again  for  eight 
hours,     and  thus 
gain    eight  hours 
on  Mother  Nature. 

The  hatchery  is 
a  low  brick  build- 
ing about  20  ft. 
square,  and  the 
large    capacity  of 


Chicks  Just  Hatched  in  Electric  Incubator,  on  the  Way  to  Electric  Brooder 
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the  incubator  is  attained  by  placing 
20  trays  one  above  the  other,  so  that 
5,000  eggs  fill  a  single  chamber  about 
2  by  4  by  4  ft.  in  dimensions.  This 
arrangement  of  the  trays  is  made  pos- 
sible by  the  use  of  an  electrical  fan, 
which  drives  a  blast  of  warm  air 
through  the  mass  of  eggs  from  top  to 
bottom,  and  heats  or  cools  the  mass 
at  the  will  of  the  operator.  A  dupli- 
cate fan  is  kept  always  at  hand,  for  a 
sudden  stop  in  the  movement  of  warm 
air  among  the  trays  would  result  in 
all  the  eggs  having  to  be  thrown 
away.  Reliability  of  current  is,  there- 
fore, a  big  feature  of  the  success. 

THE  NECESSITY  FOR  SPEED- 
BOAT COSTUMES 

Racing  automobilists  and  airmen  are 
adequately  provided  with  costumes  fit- 
  ting  the  require- 


ments of  each, 
but,  as  yet,  the 
driver  or  pilot  of 
the  racing  mo- 
torboat  has  not 
been  given  spe- 
cial attention  in 
this  matter. 
That  the  hydro- 
plane driver  is 
very  much  in 
need  of  an  ade- 
quate costume, 
however,  is 
clearly  shown 
in  the  accom- 
panying illustra- 
Seated  on  the  stern  of  the  ''Al 
Parnel,  Jr.,"  a  speed  boat  of  the  east, 
is  one  of  its  pilots.  He  is  wearing  a 
pair  of  socks,  a  bathing  suit,  a  life  pre- 
server and  a  pair  of  automobile  gog- 
gles. 


tion. 


WHERE  THE  WORLD 
BEGINS 

The  beginning  of  the  world,  all  ped- 
ants to  the  contrary,  is  the  center  of  a 
door  of  the  Royal  Observatory  at 
Greenwich,  Eng.  The  transit  circle 
which  marks  the  zero  meridian  passes 
directly  through  the  center  of  this  door 


The  Center  of  the  Door  is  the  Beginning  of  the  World 

which  is  the  middle  one,  and  is  opened 
when  an  observation  is  being  made. 
The  center  of  the  door  is  thus  0  deg. 
longitude — the  beginning  of  the  world. 


FIREMEN  AS  WALKING 
FOUNTAINS 

A  German  inventor  proposes  turn- 
ing the  firemen  of  Berlin  into  walking 
fountains  in  the  manner  shown  in  the 
illustration.  He  claims  that  the  water- 
spraying  device  worn  on  the  head,  and 
fed  by  a  second  hose,  makes  it  safe  for 
firemen  so  equipped  to  approach  much 
closer  to  the  flames  than  under  ordi- 
nary conditions.  He  calls  the  idea  a 
"wet  uniform." 


The  "Wet  Uniform":  A  Fireman  Converted  into  a 
Walking  Fountain 
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QUAINT    STRUCTURES  OF  AN   ENGLISH  VILLAGE 


England  has  many  quaint  villages  in 
which  may  be  found  curious  old  struc- 
tures that  are  the  delight  of 
the  tourist.    It  is  probable, 


the  accompany- 
i  n  g  photo- 
graphs.    One  of 


The  Squire's 
Observatory 


5  ^" 


Cleopatra's  Needle 
on  a  Hilltop 


"^v^^,  these  is  an 
came  to  be 
Cleopatra's 
is  built  of  sandstone 
from  local  quarries 
100  ft.  in  the  air  at 
an  altitude  of  600 
ft.  above  the  sea 
During  the  50 
years  it  has 
stood  thousands 


obelisk  which 
known  as 
Needle.  It 
obtained 
and  towers 

The  Sugar 
Loaf  House 
Which  was 
Never 
Occupied 


Solomon's  Temple 

however,  that  a 
close  search 
of  the  isle 
would  fail  to 
disclose  a 
more  interest- 
ing collection 
of  queer  build- 
ings than  may  be  found  in  the  remote 
village  of  Brightling. 

Here,   about  half  a  century  ago, 
there  lived  Squire  Fuller,  who  was 
the  important  personage  of 
the  place  and  possessed  t 
of  c  o  11  s  i  d  e  r  a  b  1  e 
wealth.     At  the 
height  of  his 
career  he  spent 
a  great  deal  of 
his  money  in  the 
construction  of  nu- 
merous strange  edifices, 
five  of  which   are   shown  in 


of  visitors  have 
carved  their  names  on 
its  base.  The  ''Observ- 
atory" is  shown  in  an- 


The  Squire's 
Tomb 
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other  picture.  In  the  dome  a  tele- 
scope was  placed  by  the  eccentric 
squire  which  enabled  his  tenant  farm- 
ers to  observe  their  cattle  in  distant 
fields.  "Solomon's  Temple"  bears 
some  resemblance  to  an  oriental 
mosque.  The  massive  pillars  are  of 
marble.  Tradition  has  it  that  this  dig- 
nified structure  was  used  by  the  squire 
for  card  playing. 

The  "Sugar  Loaf  House"  was  de- 
signed for  a  singular  purpose  by  "Mad 
Jack,"  as  the  village  worthy's  neighbors 
dubbed  him.  He  was  anxious  to  im- 
mure therein  for  seven  years  a  man  who 
during  that  period  was  neither  to  shave, 
wash,  cut  his  hair  nor  hold  communi- 
cation with  the  outside  world.  Food 
was  to  be  passed  through  a  small 
boarded  window.  As  a  reward  the 
victim  was  to  be  made  a  gentleman  for 
life.  It  is  not  on  record,  however,  that 
a  recluse  of  the  submissive  type 
sought  by  the  squire  ever  was 
found. 

Like  one  of  the  Pharaohs  the 


GREAT  LAKES  HAVE  LARGEST 
SIDE-WHEEL  STEAMER 

The  new  steamer  "City  of  Detroit 
III,"  which  runs  between  Detroit  and 
Buffalo,  is  the  largest  side-wheel  pas- 
senger steamer  in  the  world,  having  a 
length  of  470  ft.,  a  breadth  of  55  ft., 
and  a  depth  of  22  ft.  Her  speed  is  21 
miles  an  hour. 

The  hull  of  the  vessel  is  constructed 


The  LaSalle  Window  in  the  Gothic  Room  of  the 
New  Steamer  "City  of  Detroit  III" 


architect  is  taking  his  final 
a    pyramid    of     his  own 


fantastic 
rest  in 

design,  and  constructed,  like  its 
Egyptian  counterparts,  of  huge  blocks 
of  stone.  The  inside  is  artistically 
decorated  and  the  walls  bear  quotations 
from  the  squire's  favorite  authors. 
The  coffin  was  placed  on  a  stone  trestle 
and,  the  natives  declare,  the  key  by 
which  the  door  was  locked  was  after- 
ward destroyed. 


The  Beautiful  Gothic  Room,  Which  is  Provided  with 
a  Fine  Pipe  Organ 

of  mild  steel,  with  a  double  bottom  di- 
vided into  11  compartments  by  water- 
tight cross-bulkheads  extending  from 
keel  to  main  deck.  The  bottom  is  di- 
vided at  the  center  line  and  athwart- 
ships  into  15  watertight  tanks,  which 
can  be  used  to  vary  trim  and  draft  by 
means  of  water  ballast. 

The  boat  has  600  staterooms,  25  pri- 
vate parlors  with  bath  and  private 
verandas,  and  50  semiparlors  with  pri- 
vate toilets.  All  staterooms  have  tele- 
phones which  are  connected  with  the 
shore  service  when  the  boat  is  in  port 
at  Detroit  or  Buffalo.  The  decorations 
are  said  to  be  the  finest  on  any  lake 
steamer.  A  Gothic  room,  provided 
with  a  fine  organ,  and  the  palm  room 
with  its  fountain  are  interesting 
features. 


C  Only  two  milligrams  (about  .3 
grain)  of  radium  are  produced  from  a 
ton  of  ore. 
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STRANDED  AUTOMOBILE 
TOWED  BY  AEROPLANE 

An  automobile  used  to  carry  aid  to 
airmen  when  forced  to  land  at  a  con- 
siderable distance  from  the  hangars  of 
the  aviation  field  near  Fresno,  Cal., 
broke  down  recently  when  on  one  of 
these  missions.  It  was  towed  back  to 
the  hangars  by  a  Curtiss  aeroplane, 
which  proved  adequate  for  the  task. 


NATURAL  ROCK  CHAINED 
IN  POSITION 

In  a  bluff  overlooking  Green  Lake, 
Wisconsin,  is  a  natural  rock,  which 
was  gradually  slipping  out  of  place  and 
in  danger  of  falling  at  any  time.  In 
order  to  preserve  it  as  a  natural  feature 


Holding  a  Natural  Rock  Formation  in  Its  Place 
by  Means  of  a  Chain 


of  a  summer  home,  the  owner  had  it 
chained  as  shown  in  the  accompanying 
illustration. 


RAINBOW  COLORS  FOR 
COPPER  SURFACES 

Copper  and  copper  alloys  such  as 
brass  and  bronze  have  been  used  for 
centuries  for  purposes  of  decoration, 
but  it  was  not  until  this  fall  that  a 
''true  blue"  and  other  color  finishes  for- 
this  metal  have  been  discovered. 

Prof.  W.  B.  Bancroft,  of  Cornell  Uni- 
versity, found  that  if  an  object  made  of 
copper,  a  vase,  for  instance,  be  care- 
fully cleaned  and  polished  and  put  into 
a  solution  of  copper  acetate,  com- 
monly known  as  verdigris,  a  pale 
brown  deposit  will  form  on  the  copper 
when  a  current  of  electricity  is  passed 
through  the  solution,  as  in  ordinary 
electroplating.  The  copper  acetate 
may  be  purchased  from  a  druggist,  or 
made  by  dissolving  copper  in  vinegar, 
and  the  electrolytic  solution  is  pre- 
pared by  dissolving  1  oz.  of  the  copper 
acetate  in  100  oz.  of  water  and  adding 
1/3  oz.  of  gelatine.  The  current  of  elec- 
tricity may  be  generated  by  dry  cells 
such  as  are  used  in  many  automobiles." 

If,  thereupon,  the  vase  is  hung  in  a 
stronger  solution  of  the  copper  acetate 
containing  one  part  of  this  substance 
to  20  parts  of  water,  and  an  electric 
current  sent  through  it  as  before,  the 
brown  of  the  vase  rapidly  changes  and 
many  other  very  pretty  colors  are  ob- 
tained, until  at  last  the  whole  vase  be- 
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comes  a  magnificent  peacock  blue.  By 
heating  the  solution  to  a  temperature 
of  122  deg.  F.  when  the  current  is 
passed,  the  vase  is  colored  a  brilliant 
red,  while  if  the  current  is  allowed  to 
pass  for  only  a  few  moments  at  a  tem- 
perature of  135  deg.,  the  deposit  is  of 
the  color  of  gold,  and  iridescent,  show- 
ing all  the  colors  of  the  rainbow.  By 


varying  these  processes  copper  can  be 
given  many  extremely  beautiful  colors, 
which  will  last  for  many  years  if 
covered  with  a  lacquer. 

One  great  advantage  of  this  process 
is  that  it  is  extremely  cheap,  and  cop- 
per thus  finished  will,  no  doubt,  find 
a  wide  use  in  the  interior  decoration  of 
buildings. 


RACING  TRACK  IS  BANKED  TO 
FIFTY  DEGREES 

Los  Angeles  claims  to  have  the 
steepest  motorcycle  racing  track  in  the 
world.  The  track  is  circular,  being 
one-third  of  a  mile  in  circumference 
and  having  the  entire  surface  banked 
at  an  angle  of  50  degrees.  This  angle 
is  so  steep  that  a  terrific  speed  must  be 
attained  before  the  riders  can  mount 
to  the  top  of  the  huge  saucer,  and  a 
long  inclined  runway  is  used  by  the 


racers  to  gain  speed  before  they  strike 
the  track  itself.  A  speed  of  at  least 
50  miles  an  hour  must  be  constantly 
maintained  or  else  the  riders  would  be 
thrown  to  the  bottom  of  the  track, 
and  speeds  of  over  90  miles  an  hour 
are  reached  in  every  race. 


GThe  British  army  has  adopted  a  com- 
plete wireless-telegraph  outfit  that  can 
be  carried  in  the  knapsacks  of  four 
men.  The  knapsack  stations  have  a 
range  of  about  10  miles. 


The  World's  Steepest  Motorcycle  Track,  Showing  the  50-Deg.  Incline 
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OLD  BARREL  ORGAN  IN 
ENGLISH  CHURCH 

In  a  church  at  Brightling,  in  Eng- 
land, is  a  barrel  organ  that  has  been 
steadily  used  since  the  early  part  of  the 


Operating  Ancient  Barrel  Organ  in  English  Church 


eighteenth  century.  It  still  possesses 
an  exceptionally  good  tone,  which 
has  been  declared  equal,  if  not  supe- 
rior, to  that  of  the  average  pipe  organ, 
which  its  tones  so  closely  resemble, 
that  the  congregation  could  scarcely 
tell  the  dif¥erence. 

Considerable  skill  is  required  to  play 
this  organ,  for  it  has  six  stops  which 
have  to  be  manipulated  with  the  left 
hand,  Avhile  the  right  hand  is  turning 
the  handle  and  the  air  is  being  pumped 
in  with  the  left  foot.  Two  rolls  of 
music  are  provided,  each  containing  12 
tunes  comprising  Easter  hymns  and 
selections  suitable  for  ordinary  serv- 
ices. 


ELECTRICITY  FROM  COAL 
BY  NEW  METHOD 

The  possibility  of  producing  electric- 
ity direct  from  coal  without  the  me- 
dium of  the  steam  engine  and  the 
dynamo,  is  a  question  that  has  been 
given  attention  by  scientists  for  some 
time.  Interesting  experiments  which 
seem  to  promise  a  solution  of  the  prob- 
lem have  recently  been  carried  on  by 
J.  A.  Harker  and  G.  W.  C.  Kaye,  in 
the  British  National  Physical  Labora- 
tory. 

In  the  course  of  their  investigations 
they  succeeded  in  producing  an  alter- 
nating current  by  the  use  of  two  prop- 
erly connected  carbon  rods,  one  of 
which  was  constantly  heated  in  a  fur- 
nace, while  the  other  was  alternately 
heated  and  cooled  by  being  moved  into 
or  out  of  the  heated  region.  Similarly, 
a  direct  current  was  generated  when 
the  latter  rod  was  kept  constantly  cold, 
by  water  cooling,  for  instance.  Thus 
there  has  been  discovered  something 
entirely  new  in  electrical  science ;  a 
thermoelectric  couple,  the  elements  of 
which  are  of  the  same  substance,  so 
that  the  difference  in  temperature  alone 
accounts  for  the  generation  of  current. 

If  this  method  can  be  developed  into 
practical  industrial  applicability,  and 
currents  of  sufficient  strength  thus 
generated,  it  is  evident  that  a  revolu- 
tion in  power  production  will  result. 
Besides — it  is  pointed  out — any  part  of 
the  furnace  heat  not  required  for  the 
generation  of  current  could  be  used  for 
other  purposes. 


CASTING  A  HUGE  ENGINE  BED 

A  remarkable  casting  recently  turned 
out  in  this  country  was  an  engine  bed 
weighing  120  tons.  Five  air  fiirnaces 
were  charged  with  metal  of  the  same 
average  analysis,  the  melting  was  so 
regulated  that  all  the  furnaces  were 
ready  for  tapping  at  approximately  the 
same  time,  and  the  molten  metal  was 
tapped  simultaneously  into  six  ladles, 
four  of  which  were  poured  at  the  same 
time.  The  contents  of  the  two  remain- 
ing ladles  followed  immediately  after^ 
ward. 
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mams  to  be  done  here  be- 
ing also  a  cleaning  and  grad- 
ing. 


Two  photographs  showing  completed 
portions  of  excavation  work  in  the  most 
difficult  cuts  of  the  Panama  Canal  are 
here  reproduced.  One  of  them  shows 
a  part  of  Culebra  Cut  which  is  300  ft. 
wide  at  the  base.  All  work  within 
range  of  the  photograph  is  completed 
except  grading  and  cleaning  up.  The 
other  illustration  shows  a  completed 
section  of  Bas  Obispo  Cut,  all  that  re- 


ACID-RESISTING 
ALLOY 

When  it  is  required  of  a 
metal  apparatus  or  machine 
that  it  should  withstand  the 
action  of  acids  or  of  corro- 
sive vapors,  it  is  customary  to  cover 
the  parts  with  platinum.  This  method 
of  protection,   while    practicable  15 
years  ago  when  platinum  could  be 
bought  at  a  comparatively  reasonable 
price,  cannot  now  be  used  so  widely 
with  platinum  selling  at  $47  an  ounce. 

For  this  reason,  the  discovery  made 
by  Prof.  S.  W.  Parr,  of  the  University 
of  Illinois,  of  an  alloy  which  can  be 
made  cheaply,  and  which  is  noncorro- 
sive,  is  a  very  timely  one.  Of  this 
new  alloy  Professor  Parr  constructed 
a  so-called  bomb  calorimeter,  which 
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is  employed  in  tests  of  the  heat  value 
of  coal,  and  therefore  must  be  acid- 
resisting,  and  it  was  found  that,  after 
continued  use,  the  inside  of  the  bomb 
remained  as  bright  as  if  it  had  been 
made  of  platinum  or  gold-lined  steel, 
the  material  formerly  used. 

The  alloy  contains  about  67  parts 
nickel,  18  parts  chromium,  and  smaller 
amounts  of  copper,  tungsten,  alumi- 
num, manganese,  titanium,  boron,  and 
silicon.  It  is  probable  that  this  alloy, 
or  a  slight  modification  of  it,  will  find 
a  very  wide  use  in  many  industries. 


TRAIN  DISPATCHER'S  PLAN 

FOR  HOTEL  MAIDS 

An  electric  apparatus  for  tracing  the 
movements  of  chambermaids  in  hotels, 
somewhat  on  the  lines  of  a  railway-dis- 
patcher's system,  has  been  invented 
and  put  into  use  in  a  Minneapolis 
hotel.  The  apparatus  provides  two 
ways  of  determining  the  presence  of  a 
maid  in  any  of  the  guest  rooms.  The 
door  of  the  room  is  equipped  with  a 
small  electric  light — at  least  the  light  is 


placed  on  the  wall  in  the  corridor  just 
outside  the  door.  When  the  maid 
enters  the  room  she  is  required  to  in- 
sert a  key  in  a  plate,  which  is  also  in 
the  wall,  and  this  causes  the  lamp  to 
light  and  remain  lighted  until  the  key 
— or  plug,  as  it  might  be  called — is  re- 
moved. At  the  same  time  another 
light  flashes  on  a  board  in  the  main  of- 
fice of  the  hotel,  and  tells  the  observer 
that  a  maid  has  entered  a  certain  room. 
The  lamps  can  also  be  lighted  from  the 
office  so  that  if  a  certain  room  is  to  be 
made  ready  on  short  notice,  the  light 
is  turned  on  and  the  maid  having 
charge  of  that  corridor,  seeing  the 
light,  knows  that  the  room  is  in  need 
of  attention.  She  turns  off  the  light 
when  she  has  finished. 


([Irrigation  is  proving  especially  valu- 
able in  parts  of  South  Africa  where  the 
rivers  contain  salts.  In  many  cases 
considerable  deposits  of  the  salts  have 
gradually  gathered  in  depressions  sur- 
rounded by  trees  and  rushes  and  great 
quantities  of  this  salt  are  carried  over 
the  land  by  irrigation,  much  to  its  im- 
provement. 


HEAVY  MORTAR  CAN  TRAVEL  OVER  SOFT  GROUND 


A  new  type  of  field  gun  has  recently  wheels  fitted  with  broad  feet,  as  shown 
been  produced  at  the  Krupp  plant.  It  in  the  accompanying  illustration, 
is  an  11-in.  mortar  mounted  on  a  gun     These  enable  its  transportation  over  a 


Artillery  Piece  of  New  Type  with  Barrel  at  Elevation  of  65  Deg. 
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firing,  the  gun  is  left  on  the  mounting 
carriage  and  the  forward  carriage  de- 
tached. The  new  mortar  has  an  eleva- 
tion of  65  deg.  Horizontally  it  may  be 
moved  a  few  degrees  to  the  right  or 
left.  The  range  of  the  gun  at  maxi- 
mum elevation  is  4%  miles  or  more, 
while  at  421/2  deg.  elevation  the  range 
is  nearly  GVi  miles,  the  same  charge  be- 
ing used  in  both  instances.  The  length 
of  the  gun  is  11  ft.  Transportation  of 
the  piece  is  effected  by  two  motor  cars, 
one  carrying  the  barrel,  while  the  re- 
coil brake  and  air  reservoirs  are  taken 
on  the  other. 


plane,  20  ft.  long,  and,  driven  by  an  en- 
gine of  150  hp.,  she  has  made  43Vs 
miles  an  hour.    It  was  thought  that  1)y 


JRUDDER  AMIDSHIPS  ON 
NEW  HYDROPLANE 

In  building  boats  of  every  descrip- 
tion it  has  always  been  the  custom  to 
place  the  rudder  at  the  stern,  yet  T. 
Coleman  du  Pont,  of  Wilmington,  has 
done  just  the  opposite  and  has  had  his 
new  boat  built  with  the  rudder  for- 
ward of  the  midship  section,  as 
the  accompanying  photograph  shows. 
This  boat,  the  ''Tech,  Jr.,"  is  a  hydro- 


Photo  by  H.  W.  Blair.  Wilmington,  Del. 


Hydroplane  "Tech,  Jr.,"  Equipped  with 
Rudder  Amidships 

placing  the  rudder  forward,  it  would 
not  only  be  out  of  the  way  of  the  pro- 
peller and  give  the  latter  more  free 
water,  but  that  when  the  boat  was  go- 
ing at  full  speed,  only  the  blade  of  the 
rudder  would  be  in  the  water  and  at 
the  same  time,  in  making  turns,  it 
would  keep  the  boat  from  skidding,  as 
boats  of  this  type  are  inclined  to  do. 


ELECTRICALLY  LIGHTED  TENNIS  COURTS 


At  the  Lakewood  Tennis  Club, 
Lakewood,  Ohio,  is  an  electrically  il- 
luminated court  which  is,  apparently, 
perfectly  practical  and  a  tremendous 
success.  The  court  is  thoroughly  il- 
luminated without  the  glare  of  the 


lamps  disadvantageously  affecting  the 
eyes  of  the  players.  Eight  lamps,  es- 
pecially designed  for  tennis-court  illu- 
mination by  a  Cleveland  concern,  are 
suspended  on  each  of  the  two  sides  of 
the  court  in  the  manner  shown. 


A  Game  in  Progress  on  an  Electrically  Lighted  Tennis  Court  in  Lakewood,  Ohio 
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HIGHEST  AERIAL  RAILWAY 
FOR  SIGHT-SEEING 


The  highest  aerial  tramway  in  Switz- 
erland, recently  built  for  no  utility  pur- 


Passenger  Car  on  Switzerlands  Newest  and  Highest 
Aerial  Tramway 


pose,  but  only  to  provide  daring  tour- 
ists with  an  easy  ride  to  the  top  of 
Vigiljoch,  in  Tirol,  and  a  magnificent 
view  over  the  valley  below,  is  shown 
in  the  illustration  herewith.  The  up- 
per station  lies  at  a  height  of  about 
4,800  ft.  and  the  lower  at  1,000  ft.,  the 
whole  length  of  the  span  being  7,200 
ft.,  or  approximately  li/^  miles.  The 
little  car  is  equipped  to  carry  passen- 
gers also  on  the  roof. 


(LA  leather  cigarette  case,  with  a  piece 
of  sole  leather  or  wood  to  keep  the 
plugs  apart,  provides  an  excellent 
holder  for  two  spare  spark  plugs. 


EELS  MEET  DEATH  TRYING  TO 
IMITATE  SALMON 

While  it  may  not  be  right  to  state 
that  the  eel  is  the  monkey  of  the  sea, 
at  the  same  time  the  imitative  faculty 
possessed  by  the  eel  is  responsible  for 
the  death  of  large  numbers  of  them 
in  the  waters  of  the  northwestern  por- 
tion of  the  United  States  where  salmon 
abound.  The  salmon,  as  is  well  known, 
have  the  ability  to  go  upstream  and 
even  to  climb  up  waterfalls.  For  a 
number  of  years  fishermen  in  the  Wil- 
lamette and  Columbia  Rivers  have 
found  large  numbers  of  dead  eels  at 
certain  seasons  of  the  year.  There  was 
no  explanation  of  the  cause  of  this  con- 
dition until  a  short  time  ago  when  one 
of  the  fish  and  game  wardens  undertook 
an  investigation  which  developed  the 
fact  that  the  eels  met  their  fate  in  at- 
tempting to  imitate  the  salmon  in  going 
upstream.  It  appears  that  the  eels 
managed  to  do  fairly  well  as  long  as 
there  was  only  an  even  stream,  but 
when  the  waterfalls  intervened  their 
fate  was  almost  immediate.  They 
would  attempt  to  climb  up  the  face 
of  the  fall,  be  washed  back  and  crushed 
by  the  weight  of  the  water.  During 
the  month  of  July,  1912,  more  than  60 
tons  of  eels  were  gathered  from  the 
river.  They  have  been  used  as  food 
for  the  young  salmon  the  government 
is  breeding  at  one  of  its  large  fish 
hatcheries. 


CAmong  other  benefits  to  mankind 
wireless  appears  to  be  destined  to  rid 
the  notorious  West  River  of  China  of 
the  pirates  that  have  claimed  the  atten- 
tion of  the  navies  of  the  world  to  the 
extent  of  compelling  them  to  maintain 
a  regular  guard  for  commerce.  The 
equipment  of  West  River  commercial 
boats  with  wireless  enables  them  to 
summon  assistance  when  attacked,  as 
was  shown  recently  when  a  gunboat 
received  a  call  and  managed  to  capture 
an  entire  pirate  outfit  just  as  it  had 
swooped  down  on  a  cargo  boat,  the 
latter  having  sighted  the  pirate  and 
sent  out  the  call  by  its  wireless  ap- 
paratus. 
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SPRAYING 
PLANTS  WITH 
ELECTRIFIED 
WATER 


Irrigation  by  Spraying  with  Water  Not  Electrified 
Gave  Fair  Results 

Electrifying  water  for  use  in  irrigat- 
ing plants  has  brought  promising  re- 
sults in  a  crop  test  by  the  inventor  this 
past  summer,  excellent  yields  of  vege- 
tables being  obtained  in  very  poor  soil 
on  Long  Island.  The  discovery  is  an 
evolution  from  efforts  to  kill  locusts  by 
spraying.  The  original  apparatus  was 
erected  in  Argentina,  the  inventor  being 
spurred  to  success  not  only  by  the  re- 
wards offered  by  the  government  but 
by  the  suffering  of  the  people  through 
the  destruction  of  their  crops  5y  huge 
swarms  of  locusts.  When  the  locusts 
had  been  effectually  disposed  of,  there 
was  suggested  the  utilization  of  the 
same  apparatus  for  spraying  the  plants 
with  water,  and  when  success  followed 
this  work,  the  inventor  found  that 
much  greater  crops  could  be  obtained 
by  electrifying  the  water  and  this  he 
proceeded  to  do  with  remarkable  re- 
sults. 

The  system  is  very  simple.  The 
water,  drawn  from  a  river,  stream  or 
artesian  well,  is  raised  to  a  suitable 
height  by  a  motor  or  traction  engine. 
Two  high  towers  may  be  installed, 
from  which  pipes  are  suspended,  sup- 
plying circular,  automatically  revolving 
spray  nozzles,  and  thus  five  to  ten  acres 
of  land  can  readily  be  given  an  evenly 


Irrigation  with  Electrified  Water  Produced  the 
Largest  Crops 

distributed  shower  of  rain,  of  whatever 
amount  required. 

When  it  is  desired  to  use  electrified 
water,  the  water  is  first  pumped  into  a 
reservoir  consisting  of  an  iron  tank 
placed  on  an  insulated  support,  and 
charged  from  a  dynamo.  The  iron  wall 
of  the  tank  serves  as  the  positive  pole, 
while  the  negative  pole  consists  of  a 
copper  wire,  all  insulated  except  the  tip. 
By  the  chemical  reactions  which  take 
place  in  the  water  certain  products 
beneficial  to  the  plants  are  said  to  be 
formed. 

For  the  test  this  summer  on  Long 
Island,  a  strip  of  barren,  sandy  soil  was 
secured.  Vegetables  were  planted  and 
some  of  them  were  irrigated  with  plain 
water,  while  another  section  was  irri- 
gated with  electrified  water.  The  re- 
sults were  conclusive.  The  plants  that 
had  been  given  the  benefit  of  the  elec- 
tric treatment  seemed  to  grow  more 
rapidly  and  to  reach  a  higher  develop- 
ment. The  cost  of  installation  is  esti- 
mated at  from  $50  to  $100  per  acre, 
according  to  local  conditions,  but  the 
inventor  believes  that  the  benefits  to 
be  derived  from  the  system  will  result 
in  vastly  greater  profits  than  the  cost 
of  installation.  The  cost  of  mainte- 
nance is  nominal. 
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WATERING  CART  PUMPS 
ITS  OWN  SUPPLY 


A  good-roads  system  has  been  de- 
veloped in  the  rural  districts  of  Cali- 


Gas-Engine  Pump  on  Watering  Cart  Provides  for 
Supplying  Cart  from  Wells 


fornia  by  means  of  watering  carts 
which  have  a  gas-engine  attachment 
for  pumping  water.  Wells  are  pro- 
vided at  intervals  and  the  engine  pumps 
the  water  directly  into  the  tank  of  the 
cart,  thus  eliminating  the  cost  of  wind- 
mills or  pumping  plants.  On  account 
of  this  decreased  cost  in  wells,  many 
more  are  bored  than  it  would  be  other- 
wise possible  to  afford,  and  the  cart  is 
driven  steadily  ahead,  from  well  to 
well,  not  having  to  make  return  trips 
over  the  same  territory  for  water. 


GAn  electric-railway  company  supply- 
ing electricity  to  the  cities  of  Rensselaer 
and  Hudson,  N.  Y.,  as  well  as  to  a 
large  rural  and  village  territory  be- 
tween these  communities,  operates  a 
special  show  train  of  two  cars, 
equipped  with  a  full  line  of  electrical 
appliances,  such  as  motors,  pumps, 
mills,  suction  cleaners,  washing  ma- 
chines, and  the  like.  The  cars  stop  a 
day  at  each  of  the  stations. 


THE  LARGEST  MONOGRAM  IN  THE  WORLD 


From  railroad  trains  in  the  Salt  Lake 
Valley,  within  a  few  miles  of  Salt  Lake 
City,  one  can  see  on  one  of  the  great 
mountain  slopes  of  the  Wasatch  Range 
in  the  east,  the  big- 
gest monogram 
in  the 


world.  It  is  a  monolithic  concrete  let- 
ter— U — the  initial  of  the  University  of 
Utah.  Six  miles  away,  it  stands  out  in 
gleaming,  white  distinctness  against 
the  somber,  rugged,  sage-covered  peak. 
Another  railroad  gives  nearly  as  dis- 
tinct a  view  as  the  passenger  rounds  the 
point  of  the  Oquirrh  Mountains,  20 
miles  distant. 

The  monogram  is  100  ft.  long  and 
100    ft.    wide,    the    width  of 
the  concrete  is  15  ft. 


students  of  the  University  of  Utah  Giving  the  Largest  Monogram  in  the  World  Its  Annual  Bath 
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and  it  is  8  in.  thick,  and  the  whole  cov- 
ers a  plot  of  ground  equal  in  size  to 
three  ordinary  city  lots.  Nearly  600 
bbl.  of  concrete  were  used  in  forming 
this  gigantic  letter. 

How  the  suggestion  for  such  a  mon- 
ogram in  such  a  place  originated  is  not 
known,  but  in  1905  the  students  of  the 
university  determined  to  carry  the  idea 
into  execution,  and  they  assembled  on 
that  mountain  slope,  dug  out  a  foot- 
deep  trench  to  form  the  letter,  and 
filled  it  with  limestone  found  in  the 
neighborhood.  Its  appearance  at  first 
was  as  emphatic  as  it  is  today;  but 
dust  and  dirt  filled  in  between  the  lime- 
stone rocks  and  soon  turned  the  great 
monogram  to  a  dull  gray. 

Two  years  later,  therefore,  the  stu- 
dents removed  the  limestone  and  re- 
placed it  with  concrete.  When  it  is 
considered  that  the  slope  is  one  of  40 
deg.,  and  that  no  team  can  approach 
within  a  half  mile  of  the  spot,  the  tre- 
mendous difficulty  of  transporting  ma- 
terial and  tools  to  the  place,  and  of  per- 
forming the  work  itself,  is  fully  appar- 
ent. But  the  boys  did  it,  and  they  state 
Avith  pride  that  not  one  nickel  was  paid 
for  outside  help.  It  was  purely  a  col- 
lege achievement. 

Every  spring,  on  an  appointed  day, 
the  entire  college  force  cleans  the  *'U." 
They  go  up  there  with  brooms,  scrap- 
ers, buckets  and  lime,  and  after 
sweeping  and  scraping  the  concrete 
they  give  it  a  spring  dress  of  white- 
wash. The  co-eds  go  along  with  lunch- 
eon baskets  and  feed  the  husky,  vora- 
cious students.  Then  tvith  impressive 
and  solemn  ritual  they  all  circle  round 
the  monogram,  finishing  by  singing  the 
*'Cleaning-up  Hymn,"  which,  it  is  said, 
was  composed  by  a  Uinta  Indian  stu- 
dent, in  his  native  language. 


HOLDUP  ALARM  COMBINES 
GONG  AND  GUN 

That  the  holdup  man  continues  a 
menace,  even  in  the  twentieth  century 
and  in  the  midst  of  civilized  communi- 
ties, is  evidenced  in  the  manufacture  of 
the  device  shown  in  the  accompanying 
illustration.    The  inventor,  a  Chicago 


man,  calls  it  a  ''holdup  alarm."  The 
apparatus  is  designed  to  be  placed  out- 
side of  a  store  or  saloon  where  the 
ringing  of  the  gong  warns  all  passers- 
by  and  the  policeman  on  the  beat  of 


This  Holdup  Alarm  Rings  a  Gong  and  Fires 
an  Electric  Gun 

the  crime  that  is  being  committed. 
Back  of  the  counter  or  bar  and  running 
from  end  to  end,  a  small,  strong  steel 
wire  is  placed  on  the  floor,  making  it 
possible  to  operate  the  alarm  easily 
from  any  point  by  simply  press- 
ing the  foot  on  the  wire,  even  though 
the  victim's  hands,  at  the  command  of 
the  invader,  may  be  up  in  the  air. 
Pressure  on  the  wire  locks  a  lever 
which  sets  the  gong  ringing  and  fires 
an  electric  gun  which  is  connected 
with  the  apparatus  and  which  makes 
a  loud  report. 


CThe  German  people  treat  wood  in  al- 
most the  same  manner  the  Chicago 
packers  are  said  to  use  a  pig — utiliz- 
ing every  scrap  except  the  rasp  of  the 
saw  as  it  cuts  a  log — fiber  or  pulp  be- 
ing used  to  make  artificial  silk,  bristles, 
paper,  carpet,  twine,  yarn,  canvas, 
cloth ;  and  parquet  flooring  is  made 
from  sawdust. 
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ELECTRIC  AUTO  CARS  OF 
PARISIAN  RAILWAYS 

Three  all-steel  auto  cars,  75  ft.  long, 
and  weighing  61  tons,  were  recently 
placed  in  service  on  the  suburban  rail- 
ways of  Paris.    Others  will  be  added 


ment,  besides  a 
cab  for  the  en- 
gineer at  either 
end.   The  power 
installation  con- 
sists of  two  250- 
hp.  gasoline  en- 
g  i  n  e  s,  driving 
dynamos  which 
generate  a  600-volt 
direct    current.  The 
speed  attained  on  level 
track   is   50   miles  an 
hour. 

The  cars  have  seat- 
ing accommodation  for 
64  passengers,  and  ad- 
equate standing  room 
for  46,  or  a  normal 


An  Interior  View, 
Showing  Arrange- 
ment of  the  Seats 
and  the  Racks  for 
Carrying  Light 
Luggage 

to  the  roll- 
ing stock  if 
these  meet 

all   require-  " 
ments.  The 

cars  are  mounted  on  four  4-wheeled 
trucks,  and  contain  one  first-class,  two 
5econd-class  and  one  baggage  compart- 


One  of  the  Self-Contained  Gasoline-Electric 
Cars  of  the  Parisian  Suburban  Railways 

total  of  110,  but  during  rush  hours  the 
cars  are  allowed  to  carry  a  maximum 
of  200  passengers. 


COOPERATIVE  OWNERSHIP 
OF  AN  AUTOMOBILE 

Although  cooperative  ownership  of 
such  things  as  automobiles,  motor  and 
sailing  boats,  motorcycles,  and  the  like, 
has  rarely  proved  successful,  there  is 
one  instance  at  least,  in  Chicago,  in 
which  three  commuters,  all  married, 
own  one  machine  without  any  con- 
flicts resulting. 

The  total  railroad  transportation  of 
these  men  averaged  about  $70  per 
month,  including  their  round  trips  six 
days  a  week,  and  about  eight  trips  a 
month  for  each  of  the  wives.  They  de- 
cided that,  if  they  pooled  their  inter- 
ests, a  car  would  be  just  as  cheap,  and 
so  it  has  proved ;  the  total  monthly 
maintenance,  including  $28  per  month 


for  depreciation,  amounting  to  $60.50. 
The  families  have  a  written  under- 
standing regarding  the  use  of  the  car. 
A  boy  brother  of  one  of  the  men  drives 
them  to  business  and  calls  for  them  at 
the  end  of  the  day,  and,  in  the  mean- 
time, the  wives  boss  the  car  on  alter- 
nate days.  Every  third  Sunday  one  of 
the  families  has  exclusive  use  of  the 
car. 


([Advocates  of  a  pure-food  and  drug 
law  in  Japan  have  brought  to  light  the 
fact  that  large  quantities  of  rice  are 
sold  that  are  adulterated  with  quartz 
and  sand  which  were  originally  used 
for  the  legitimate  pur-pose  of  polishing 
the  grains  and  were  frequently  left  in 
with  grain  sold  in  bulk  by  weight  to 
increase  the  weight. 


FRANCE'S  CHALLENGE  TO 
AMERICA  IN  FAST 
FLYING 


ZAHM,  A.M.,  M.E.,  Ph.D. 


ADRAAIATIC  and  crucial  incident 
in  our  pleasant  relations  with  the 
representatives  of  France  at  the  Ben- 
nett aviation  contest,  on  the  ninth  of 
last  September,  occurred  in  the  even- 
ing, when  the  offtcers  of  the  Aero  Club 
of  Illinois  were  entertaining  the  victori- 
ous Gallic  sportsmen  at  a  dinner  in 
Chicago. 

The  Americans  had  drunk  to  the 
health  of  their  happy  conquerors,  and 
felicitated  them  on 
their  splendid  per- 
formances, particu- 
larly that  of  A^ed- 
rines,  who  had  flown 
124.8  miles  at  a  speed 
of  105.5  miles  an  hour, 
and  in  one  lap  had 
set  a  new  world's  rec- 
ord at  109.4  miles  an 
hour.  Their  vivacious 
guests  responded  with 
characteristic  felicity. 
They  expressed  for 
the  twentieth  time  that  day  their  grate- 
ful appreciation  of  the  spontaneous 
welcome  and  constant  kindly  atten- 
tion they  had  received.  In  conclusion, 
Vedrines,  speaking  for  his  countrymen, 
voiced  the  hope  that  they  might  do  as 
graciously  for  American  representa- 
tives at  the  Bennett  race  in  France 
next  summer-.  One  of  their  hosts,  a 
prominent  clubman,  assured  him,  half 
in  jest  half  in  earnest,  that  an  Amer- 
ican airman  would  of  course  go  abroad 
and  bring  back  the  aviation  cup  to  the 
country  where  it  has  spent  two  of  the 
three  years  of  its  existence.  \'edrines' 


"/  defy  you  to  take  the  cup  from 
France  next  year.  We  would  rather 
see  America  win  it  than  any  other 
people;  but  in  the  name  of  my 
country,  I  defy  American  sportsmen 
to  take  from  us  the  Bennett  aviation 
cup  in  1913 ;  yes,  I  defy  you  to  win 
it  in  three  years  in  an  American- 
made  machine. " 

—  JULES  VEDRINES. 


aspect  changed  in  an  instant.  He  was 
no  longer  the  modest  alien,  politely 
thanking  his  friends  for  hospitality. 
He,  by  ofticial  record  made  that  day, 
and  by  merit  of  most  arduous,  most 
brilliant  flying  all  over  Europe,  was 
now  the  Avorld's  greatest  airman ;  he 
was  the  guest  of  honor,  and,  for 
the  occasion,  chief  representative  of 
France.  With  head  erect,  and  eyes 
flashing  the  true  sportive  fire,  he  waved 
his  hand  to  the  jest- 
ing spokesman  across 
the  table,  and  said  in 
a  ringing  voice :  'T 
defy  you  to  take  the 
cup  from  France  next 
}-ear.  We  w  o  u  1  d 
rather  see  America 
win  it  than  any  other 
people;  but  in  the 
name  of  my  country, 
I  defy  American 
sportsmen  to  take 
from  us  the  Bennett 
aviation  cup  in  1913  ;  yes,  I  defy  you 
to  win  it  in  three  years  in  an  Amer- 
ican-made machine." 

The  challenge  was  applauded  unani- 
mously. It  was  not  received  as  a  boast, 
for  it  had  not  been  so  given.  It  was 
the  impulsive  outburst  of  the  most 
adroit  and  fiery  artist  of  a  nation  known 
to  be  aviation-mad.  At  the  last  two 
annual  contests  for  the  world's  speed 
championship,  France  had  sustained 
glorious  defeats ;  for  on  both  occasions 
the  cup  had  been  won  by  an  alien,  edu- 
cated in  France  and  piloting  a  French 
machine.     Now  she  was  enjoying  a 
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glorious  victory  in  which  no  other 
nation  could  stand  even  second.  Ved- 
rines'  defiance  therefore  was  cordially 
hailed  as  a  challenge  to  all  America  to 
do  something  great  for  a  noble  science 
and  art,  as  a  challenge  to  our  aero- 
nautic investigators,  our  aeroplane  de- 
signers and  constructors,  our  airmen, 
our  wealthy  patriots  and  sportsmen. 
The  challenge  was  issued  by  a  pilot 
who  cares  more  for  the  advancement  of 
aviation  than  for  its  emoluments;  a  pilot 
who,  while  other  airmen  were  flying 
mainly  for  money,  had  applied  his  best 
energies  to  develop  greater  speed  in 
flight,  and  to  that  end  had  exerted  un- 
remitting pressure  upon  the  designers 
and  the  manufacturer  of  the  beautiful 
Deperdussin  monoplane.  Virtually  the 
challenge  comes  from  France  herself, 
the  nation  which,  by  the  cooperation 
of  her  aeronautical  laboratories,  her 
scientific  designers,  her  specialized 
manufactories  of  propellers,  of  engines 
and  of  aeroplane  framing,  by  her 
munificent  private  and  governmental 
patronage,  has,  since  the  advent  of 
public  flying,  manifested  such  admir- 
able leadership  in  aviation. 

America  is  too  magnanimous,  too 
wealthy  and  populous,  to  decline,  with- 
out deep  humiliation,  such  an  honor- 
able challenge.  For  at  present  the 
racing  monoplane  can  not  properly  be 
regarded  as  a  freak  and  useless 
machine.  On  the  contrary,  it  is  a  most 
natural  and  eflicient  type  of  flier.  It 
approximates  a  long  conceived  ideal, 


Vedrines  and  Prevost 
Taking  the  Cup 
Winner  Out  on 
the  Field 


embodying  speed,  economy  and  secur- 
ity against  the  elements.  The  swift 
racer  of  today  may  be  the  normal 
passenger  plane  of  tomorrow. 

And  if  we  accept  the  challenge  we 
can  hope  to  succeed  only  by  strenuous, 
prolonged  and  systematic  preparation. 
A  winning  monoplane  is  not  designed 
in  a  day.  Nor  is  the  art  of  flying  it 
learned  in  a  day.  Vedrines,  with  the 
gentlest  movement  of  his  left  hand, 
guides  his  Deperdussin  thunderbolt 
securely  through  the  sky,  while  waving 
his  right  hand  to  the  crowd ;  the  most 
skillful  American  airman  attempting, 
without  careful  preliminary  practice, 
to  perform  that  feat  would  promptly 
kill  himself.  The  structural  design  and 
development  of  that  famous  racer  was 
a  colossal  task.  The  designing 
engineer  Bechereau,  the  constructor 
Sargeant,  the  intrepid  pilot  Vedrines, 
spent  long  patient  months  testing  and 
modifying  the  type,  increasing  the 
thrust  and  speed  step  by  step,  first 
with  fifty  horsepower,  then  with 
seventy,  then  one  hundred,  then  one 
hundred  and  forty,  till  Deperdussin  had 
spent  no  less  than  $300,000.  And  Ved- 
rines assures  us  that  the  development 
still  continues,  that  within  a  very  few 
weeks  he  will,  by  use  of  a  small  pair  of 
racing  wings,  raise  the  speed  to  200 
kilometers,  or  about  135  miles  per  hour. 

The  development  and  present  struc- 
ture of  the  winning  aeroplane  of  1912 
may  well  serve  as  a  precedent  and 
guide  to  us  in  producing  a  cup  winner 
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for  the  summer  of  1913.  It  represents 
Deperdussin's  best  effort  to  build  a 
compact  flier  of  minimum  resistance 
and  maximum  efficiency,  propelled  by 
the  most  reliable  engine,  of  great 
power  and  little  weight. 

The  monoplane,  in  flight,  resembles 
a  headless  flsh  provided  at  its  fore  part 
with  rigid  wings  and  a  trim  two-wheel 
landing  chassis;  at  its  rear  with  linlike 
horizontal  and  vertical  rudders,  the 
whirring  propeller  before  the  body 
being  invisible,  and  the  pilot  ensconced 
in  the  body  just  back  of  the 
wings.  A  rounded  wind- 
shield projecting  before 
the  propeller  hub 
serves  to  eliminate 
resistance  and  cause 
the  air  to  stream 
all  the  more 
swiftly  and  ; 
effectually 
past  the  14: 
radial  cylinders 
the  Gnome  engine, 
rotating  w  i  t  h  the 
propeller  about  the 
fixed  crankshaft  at 
the  front  of  the 
-aeroplane  body. 
The  landing  wheels 
also  are  shielded 
by  thin  sheets  of 
aluminum  attached 
to  their  sides  and 
hiding  their  spokes. 
The  framing  of  the 
wings  and  body  presents  a  smooth 
exterior,  except  for  the  control  and 
stay  wires  and  their  fixtures.  Thus 
the  whole  machine  is  of  elegant 
streamline  form,  and  shoots  through 
the  air  with  arrowlike  stability,  re- 
sembling a  great  winged  cannon  dart- 
ing blunt  end  forward  in  level  poise. 

Over  all,  the  monoplane  measures 
21  ft.  fore  and  aft  l)y  19  ft.  6  in.  from 
tip  to  tip  of  its  wings,  which  average 
about  5  ft.  in  depth  from  front  to  rear 
edge.  The  wings,  whose  camber  is 
%  in.,  look  flat  underneath,  but  quite 
convex  above,  and  thickest  toward  the 
forward  edc^e.  Each  wing  has  the 
usual  two  fixed  stav  wires  or  cables 


On  the  Side  of  Vedrines'  Aeroplane  He  Carried 
His  Mascot,  a  Print  of  the  Mona  Lisa 


aljove.  and  two  below,  all  attached 
along  the  forward  spar,  and  a  third  stay 
wire  fastened  at  the  outer  forward  part 
of  the  wing  and  extending  obliquely 
inward  and  rearward  to  attachment 
at  the  landing  chassis.  The  cross 
section  of  the  present  streamline  body 
is  circular  in  front,  where  it  meets  the 
rotating  Gnome  engine,  but  more  and 
more  oval  toward  the  stern  where  it 
terminates  in  a  fixed  horizontal  fin  to 
whose  rear  is  hinged  the  movable  hori- 
zontal rudder. 

  The  body  structure  is  a 

notable  a  c  h  i  e  \-  e  m  e  n  t. 
Urioinally  Deperdussin 
e  m  p  1  o  }-  e  d  a 
fuselage  of  rec- 
tangular cross 
section,  framed 
in  the  usual 
way  and  tautly 
covered  with 
fabric.  The 
present  body  is 
framed  of  long, 
thin  poplar 
strips,  5  in.  wide  by 
Ys  in.  thick,  in  alter- 
nate layers,  bent 
spirally  right  and 
left  around  a  solid 
fish-shaped  frame 
and  firmly  glued, 
one  layer  to  the 
other.  AMien  the 
solid  frame  is  re- 
moved from  the 
firm  dry  shell,  the  latter  has  a  hole  cut 
in  its  top  for  a  cockpit.  Within  this  the 
pilot  sits  on  a  sofa  cushion,  his  legs  ex- 
tended along  the  floor,  an  oblique  wind 
deflector  before  him,  and  a  small  cush- 
ion at  the  back  of  his  head  forming  the 
rear  edge  of  the  cockpit.  Before  the 
bow  of  this  shell  is  a  circular  oil  shield, 
3  ft.  in  diameter,  surrounding  the 
engine,  with  a  clearance  of  an  inch  or 
more.  When  A'edrines  in  his  enthu- 
siastic explanation  of  the  machine, 
struck  the  hull  with  his  fist,  it  re- 
sponded with  a  dull,  hollow  sound 
which  gave  the  impression  of  strength 
as  well  as  lightness. 

Seated  within  the  cockpit  in  comfort- 
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able  posture,  the  pilot  finds  his  duty 
so  easy  and  simple  as  hardly  to  seem 
dangerous.  With  his  feet  he  works  a 
horizontal  lever  which  actuates  the 
control  cords  of  the  steering  rudder  in 
the  usual  manner.  The  pilot  wheel, 
when  pushed  fore  and  aft,  actuates  the 
horizontal  rudder,  through  push-rod 
and  wire  mechanism  extending  to  rear- 
ward ;  and  when  rotated  to  right  or  left 
warps  the  wings,  and  thus  controls  the 
lateral  poise.  The  warping  wires 
wound  over  the  steering-wheel  hub 
pass  along  its  supporting  frame,  or 
rocker  arm,  thence  run  vertically  down 
through  the  hull  to  two  bell-crank 
levers  pivoted  below  on  the  chassis 
framing.  Each  bell  crank  has  a  hori- 
zontal arm  extending  inward  of  the 
chassis  brace,  and  actuated  by  the  ver- 
tical wires  coming  down  through  the 
hull;  also  a  shorter  vertical  lever  jut- 
ting downward  and  actuating  the  pair 
of  warping  wires  that  run  obliquely  up 
to  the  corresponding  wing.  These 
wires,  of  course,  continue  over  the  top 
of  the  monoplane  in  the  usual  way 
observed  in  the  Bleriot  and  other 
machines. 

The  steering  and  balancing  of  the 
French  racing  machines, — the  Deper- 
dussin  monoplanes  of  140  and  100  hp., 
respectively,  driven  by  Jules  Vedrines 
and  Maurice  Prevost,  as  also  the  100- 
hp.  Hanriot  monoplane,  driven  by 
Andre  Frey, — seemed  to  be  eminently 
satisfactory  to  the  airmen  and  specta- 
tors alike.  Frey  unfortunately  had 
motor  trouble,  which  eventually  elim- 
inated him  from  the  contest ;  but  the 
other  two  piloted  with  consummate 
skill,  with  marvelous  grace  and  preci- 
sion of  flight.  Round  the  long  rectangu- 
lar course,  with  its  hexagonal  ends,  they 
would  shoot  from  pylon  to  pylon  with 
the  level  rectilinear  directness  of  an 
arrow.  At  each  turning  point  the  ma- 
chine made  a  sudden  tilt,  grazed  around 
the  pylon  like  a  wheeling  bird,  then  as 
suddenly  recovered  its  level  without 
oscillation.  Apparently  the  manipula- 
tion of  aeroplanes  is  practically  perfect 
for  racing,  so  that  any  further  refine- 
ment would  not  add  greatly  to  their 
record  for  average  speed. 


But  the  process  of  launching  and 
landing  such  swift  aeroplanes  is  not  so 
satisfactory.  The  machine  runs  along 
the  earth  at  more  than  railway  speed, 
bounding  upward  at  every  hump,  and 
finally  clears  the  ground  or  settles 
down  to  rest,  as  the  pilot  chooses.  It 
is  a  dangerous  performance  where  the 
ground  is  rough  or  the  wind  gusty  and 
irregular.  Vedrines  afBrms  that  the 
speed  of  landing  on  ordinary,  fair  turf 
has  reached  its  limit.  Much  higher 
speeds  in  air  can  be  readily  attained ; 
but  some  provision  for  floating  the 
aeroplane  at  moderate  velocity  along 
the  ground  is  necessary  to  make  such 
racers  practicable. 

Various  plans  devised  to  alter  the 
trim  and  diminish  the  resistance  of  an 
aeroplane  after  launching  have  been 
tried  or  proposed.  A  device  popular 
with  some  designers  is  to  draw  the 
landing  wheels  up  within  the  stream- 
line body  after  launching.  This  was 
proposed  by  Mattullath  in  1899  and 
favored  by  Gallaudet  in  his  recent  de- 
signs. Another  device,  described  in 
Mattullath's  patent  specifications,  and 
now  strongly  advocated  by  Vedrines,  is 
to  change  the  camber,  or  fore-and-aft 
curvature,  of  the  wings  during  flight. 
With  sufficient  propeller  thrust  the 
machine  could  thus  be  supported  at 
slow  speed  along  the  ground,  without 
lowering  its  tail  too  near  the  surface, 
by  simply  increasing  its  wing  cur- 
vature, and  once  well  afloat,  could  be 
greatly  accelerated  by  flattening  its 
wings  and  diminishing  their  resistance. 

A  practicable  device  for  altering  the 
propeller  pitch  would  also  be  service- 
able, since  in  a  high-speed  aero  the 
pitch  now  employed  is  very  steep.  In 
the  winning  monoplane,  for  example, 
the  screw  used  during  the  race  was 
3.15  meters  (10.33  ft.)  in  pitch  by  2.35 
meters  (7.7  ft.)  in  diameter.  If  at  slow 
flight  along  the  ground  the  pitch  of  the 
screw  could  be  diminished  and  the 
speed  of  rotation  increased,  a  greater 
thrust  could  be  had  for  the  same  engine 
power. 

Assuming  that  the  present  control 
mechanism  is  amply  safe  and  effective 
for  racing;  also  that  launching  and 
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landing  of  fast  aeroplanes  at  moderate 
speed  can  be  achieved  by  methods  now 
in  contemplation,  the  important  task 
remaining  is  to  diminish  the  aggregate 
resistance  of  the  machine  and  to  in- 
crease the  screw  thrust.  Here,  no 
doubt,  very  material  improvement  can 
be  efifected.  The  present  monoplane 
body  has  an  excessively  blunt  prow. 
The  form  of  least  resistance  at  racing 
speeds  has  never  been  determined, 
either  for  a  freely  moving  projectile,  or 
for  a  torpedo-shaped  hull  propelled  by 
a  coaxial  screw\  Nor  is  the  most  effi- 
cient form  of  propeller  for  such  speeds 
known,  either  from  theory  or  experi- 
ment. In  order  to  perfect  these  fea- 
tures in  a  systematic  engineering  way, 
it  seems  desirable  to  measure  in  actual 
flight  the  pressure  distribution  all  over 
the  aeroplane  and  its  propeller.  Such 
measurements  are  of  value  to  the 
entire  art  of  aviation.  Hence  they 
should  be  performed  in  a  national  or 
an  endowed  aerotechnical  institute,  by 
specialists  having  proper  facilities ; 
and  the  results  should  be  made  avail- 
able to  all  persons  interested  in  the  art. 
No  practical  plan  for  radically  in- 


creasmg  the  relative  power  and  light- 
ness of  the  engine  seems  to  be  available 
at  present;  but  if  its  head  resistance 
could  be  properly  reduced,  a  material 
gain  of  speed  would  follow.  It  has 
been  proposed  to  use  a  parabolic  wind- 
shield before  the  propeller  and  engine, 
instead  of  the  spherical  cap  used  on 
Vedrines'  machine,  the  spherical  cap 
being  apparently  too  flat.  An  engine 
of  less  cross  section  for  the  same 
power  has  also  been  proposed.  The 
Gnome  engine  on  \'edrines'  racer  pre- 
sented a  much  larger  front  than  the 
cross  section  of  the  body  neighboring 
the  cockpit.  A  plan  of  long  standing, 
devised  to  remedy  this  defect,  is  to  em- 
ploy an  elongated  water-cooled  engine, 
entirely  inclosed  in  a  hull  of  minimum 
resistance,  just  large  enough  to  ac- 
commodate the  pilot,  and  having  radi- 
ator surfaces  smoothly  arranged  along 
its  sides.  This  plan  was  proposed  by 
the  present  writer  in  1899  for  Mattul- 
lath's  aeroplane,  and  subsequently  was 
used  on  the  Antoinette  monoplane. 

These  manifold  considerations  show 
the  importance  of  live  teamwork  in 
any  community  aspiring  to  interna- 
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tional  excellence  in  aviation.  If  Amer- 
ica is  to  regain  her  leadership,  the  zeal 
and  powers  of  all  her  aviationists  must 
have  systematic  direction  and  effective 
exercise.  There  are  patriotic  sports- 
men, capitalists  and  congressmen  who 
would  gladly  assist  in  securing  suffi- 
cient funds  ;  there  are  capable  designers 
and  constructors  who,  with  adequate 
funds,  could  produce  aeroplanes  supe- 


rior to  any  in  the  world ;  there  are  men 
skilled  in  aerodynamics  and  engineer- 
ing who  could  supply  all  the  physical 
data  and  principles  required  in  such 
advanced  construction.  It  is  time  to 
coordinate  these  competent  and  will- 
ing agencies  in  the  interest  of  a  noble 
science,  sport  and  industry  so  largely 
of  American  origin  and  so  fruitful  in 
American  renown. 


ARTIFICIAL  ROOTS  FOR  FALSE  TEETH 


To  complete  false  teeth,  a  dentist  of 
Wichita,  Kan.,  has  invented  an  arti- 
ficial root,  by  means  of  which  an  en- 
tire new  set  of  sound  teeth  can  be 
placed  in  a  jaw  from  which  all  the  nat- 
ural teeth  and  roots  have  been  re- 
moved. To  prove  that  his  invention 
is  of  practical  value,  he  recently  took 
with  him  to  the  convention  of  the  Na- 
tional Dental  Association  in  Washing- 
ton, a  Wichita  attorney,  who  has  a 
number  of  these  artificial  roots  in  his 
jaws. 

Two  hollow,  cylindrical  instruments, 
one  chisel-edged  and  the  other  with  a 
saw-tooth  edge,  are  used  to  make  a 
hole,  respectively,  in  the  gum  and  in  the 
bony  tissue  in  which  the  roots  grow. 
Into  this  hole  a  cratelike  framework  of 


platinum  is  fitted.  The  tissue  grows 
through  the  interstices  of  the  frame- 
work, and  six  weeks  after  the  opera- 
tion the  metal  root  is  firmly  fastened, 
practically  a  part  of  the  jaw. 

On  top  of  the  latticed  cylinder,  form- 
ing the  root,  is  a  metal  disk  having  a 
slot,  into  which  another  disk  is  fitted ; 
and  upon  this  latter  an  artificial  tooth 
or  bridge  is  built  up  in  the  ordinary 
way.  When  a  whole  jaw  is  to  be  fitted 
with  teeth,  about  six  roots  are  set  and 
the  space  between  them  is  bridged. 

The  platinum  root  is  impervious  to 
acids  and  does  not  injure  the  tissue 
which  grows  about  it.  The  exhibition 
of  the  artificial  root  excited  much  in- 
terest among  dentists  from  all  parts  of 
the  country. 


Above:  Tool  for  Cutting:  Out  Gum 

Below:  Saw  for  Cutting  Cylindrical 
Slot  in  Jaw  Bone 


Cross  Section  of  Jaw  Bone 
Shows  Slot  Cut  for  Root 


Above:  Wire  Root  Ready  for  Placing 

in  Jaw  Bone 
Below;  Artificial  Tooth  Attached  to 

Artificial  Root 
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HOLY-LAND  LIMESTONE  THAT 
BURNS  ITSELF 

A  species  of  combustible  limestone 
has  been  discovered  in  the  Holy  Land 
by  a  recent  traveler,  which  is  said  to 
make  an  excellent  plaster,  after  it  has 
been  burned  and  air-slaked,  and  is  pro- 
duced very  cheaply.  The  stone  is  of 
a  grayish-black  -color  and  is  found  be- 
tween ordinary  limestone  in  a  regular 
stratum.  It  is  easily  quarried,  being 
rather  soft,  and  has  a  peculiarly  strong- 
odor  of  kerosene.  The  peaple  break 
the  stone  into  small  pieces  and  fire  it 
in  a  kiln  of  rough  construction  built 
of  stones  against  a  wall.  Holes  are 
left  in  the  sides  of  the  kiln 
through  which  tufts  of  straw 


are 
are 


stuck, 
lig^hted 


These  tufts 
with  flint 
and  steel  and  the  lime 
ignites  and  burns  itself. 
It  requires  12  hr.  to  burn 
a   kiln   and   then   it  is 
found   that   all    of  the 
rock,  except  that  at  the 
top  and  some  around  the 
sides,    has    been  thor- 
oughly burned.  The  lime 
produced  is  of  a  good 
white   color.     It  burns 
with  a  black  smoke  and 
an  odor  similar  to  that 
of  petroleum.    AVhen  cool,  it  is  air- 
slaked  and  screened.    The  self-burning 
quality  is  accounted  for  by  the  supposi- 
tion that  the  limestone  has  become  im- 
pregnated with  petroleum  in  the  earth. 


TESTING   THE  "IMPERATOR'S" 
WATERTIGHT  BULKHEADS 

The  object  hanging  from  the  crane 
in  the  accompanying  illustration  of  the 
world's  largest  steamship,  the  German 
'Tmperator,"  consists  of  two  fire  en- 


The  Giant  "  Imperator "  after  a  Test   of  Her  Watertight  Bulkheads. 
The  220-Ton  Crane  is  Just  Lifting  Two  Large  Fire  Engines  Ashore 

gines  belonging  to  the  Hamburg  fire 
department.  The  size  of  the  giant  liner 
and  of  the  220-ton  crane  may  be  judged 
by  the  fact  that  these  engines,  which 
appear  so  small  in  comparison,  are  the 
largest  fire  engines  of  their  type  on 
the  European  continent. 

The  fire  engines  were  put  aboard 
the  'Tmperator"  when  she  recently  un- 
derwent a  test  of  the  strength  of  her 
watertight  bulkheads,  in  which  one  of 
the  compartments  was  pumped  entirely 
full  of  water  bv  the  fire  enoines. 


AN   INSIDE-OUTSIDE   BED   IN   ANCHORED   PILOT  HOUSE 


An  interesting  setting  for  the  inside- 
outside  couch-bed  idea  for  bungalows, 
illustrated  some  months  ago  in  this 
magazine,  is  shown  in  the  accompany- 


ing illustrations.  Recently,  I.  H. 
Spiers,  of  North  Edgecomb,  Maine, 
purchased  the  hull  of  an  old  tug  that 
lay  stranded  on  the  bank  of  the  Sheep- 
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out  of  which  the  frame  of  the  revolv- 
ing top  was  mainly  constructed,  and 
a  sheet  of  galvanized  iron  was  used 
for  the  covering.  Heavy  sash  weights, 
swung  so  as  to  counterbalance  the  re- 
volving top,  whether  inside  or  out- 
side, make  the  shifting  easy.  Should 
it  start  to  rain  when  the  bed  is  out- 
doors, all  the  occupant  has  to  do  is 
to  raise  his  hand  and  swing  the  top 
from  the  inside  to  the  outside,  and  he 
is  within  the  room. 

The  illustration,  in  which  the  bed 
is  seen  inside  the  room,  also  shows 
the  way  in  which  the  lamp  is  ex- 
tinguished when  the  occupant  of  the 
bed    has    finished  reading 
- .         and   is   ready   to   go  to 
sleep.    A  rubber  tube, 
is  provided  so  that 
the  light  may  be 
extinguished  from 
the  bed. 

Lower  View 
Shows  the  Re- 
volving Top 
Swung  Down 
on    the  In- 
side, Leaving 
the    Bed  in 
the  Open  Air 


The  Bed  is  within 
theRoom  When  the 
Revolving  Top  is 
Swung  Down  on  the 
Outside 
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General  View 
of  the  Pilot-House 
and  Galley  Bedroom 
with  the  Revolving  Bed 
Top  Down  on  the  Outside 

ley,  trans- 

planted  them  to  his  own  grounds  and 
set  them  up  as  shown.  The  pilot 
house  makes  a  fine  den  or  study,  and 
the  galley  a  cozy  bedroom. 

Then  he  cut  out  a  portion,  6  by  4 
ft.,  of  the  back  wall  of  the  galley,  and 
centered  a  bed,  half  in  and  half  out, 
in  the  opening.  Over  the  bed  he  sus- 
pended a  revolving  top,  in  section  a 
quadrant.  When  this  top  is  revolved 
to  the  outside  position,  the  bed  is 
practically  inside  the  room,  and, 
when  revolved  to  the  inside  position, 
the  bed  is  outdoors.  A  neighboring 
blacksmith  supplied  the  wheel  rim 
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Electioneer- 
ing in 
Airships 


OUR  British  friends  across  the  sea  are  quite  as  active  and  original  in  their 
methods  of  getting  after  the  elusive  voter,  as  any  Yankee  politician.  Not 
so  long  ago  one  of  the  closely  contested  districts  was  visited  by  flood  which 

 turned  the  streets  of  several  small  towns  into  canals.  In 

order  that  the  good  work  should  not  suffer,  the  candidates 
procured  small  boats  and  continued  the  house-to-house 
canvass  in  that  manner.  The  scheme  has  certain  advantages, 
one  of  which  is  that  the  speaker  can  "stand  by" — to  use  the 
nautical  term  —  and  the  marooned  voter,  having  no  easy 
means  of  escape,  must  listen  to  the  campaign  speech  whether 
he  likes  it  or  not. 

The  latest  feat  in  electioneering  is  the  employment  of  an  aeroplane  which 
was  used  to  distribute  campaign  literature  over  the  suburbs  of  Edinburgh,  in 
the  interest  of  Major  Hope,  who  has  no  objection  to  being  re-elected.  A 
generous  advertising  of  the  stunt  created  general  curiosity  to  get  one  of  the 
speeches  from  the  air  and  doubtless  insured  a  careful  reading.  This  method 
literally  deserves  the  title  of  a  "whirlwind  campaign"  such  as  formerly  raged 
in  this  country. 

!=]□[=] 

'T^HE  Chinaman  is  a  poor  soldier  :  Not  that  he  is  lacking  in  courage,  for 
on  occasion  he  cheerfully  sells  himself  as  substitute  and  goes  willingly  to 
the  executioner's  ax  in  order  to  provide  his  parents  with  the  small  sum 
necessary  to  support  them  through  life.  The  strength  of  an 
army  is  in  teamwork,  and  here  is  where  he  fails  on  account 
of  his  aversion  to  being  ordered.  This  is  found  in  his 
domestic  and  industrial  work.  A  general  line  of  policy  or 
desired  results  can  be  laid  down,  and  he  will  faithfully  work 
in  accordance  therewith,  but  he  dislikes  to  be  followed  up 
through  the  details  of  the  work  with  frequent  orders.  He 
will  produce  excellent  results — but  they  must  be  accomplished  in  his 
own  way.  Hence  the  essence  of  good  militarism — prompt  and  unquestioned 
obedience  —  comes  in  direct  conflict  with  his  nature,  and  makes  him  a  poor 
soldier.  However,  this  trait  is  not  entirely  wanting  in  other  nationalities,  as 
every  business  man  knows  to  his  sorrow,  and  the  difficulty  of  getting  employes 
to  do  a  thing  in  the  prescribed  way  is  one  of  the  constant  anxieties. 

(=]□[=] 

A  CHICAGO  manufacturer  had  occasion  to  make  a  large  export  shipment. 

There  were  many  boxes  filled  with  heavy  goods.  The  freight  item  alone 
was  a  large  one.  One  of  the  conditions  was  that  the  boxes  should  be  secured 
with  bands  of  strap  iron  of  a  certain  width.  This  was  the 
first  order  from  a  big  concern,  and  had  been  secured  only  after 
great  effort.  If  satisfactory,  large  future  orders  were  assured. 
Everything  depended  on  getting  started  right.  So,  extra  care 
was  to  be  taken  in  making  and  finishing  the  goods,  and  special 
packing  boxes  of  extra  quality  and  strength  were  ordered. 
The  goods  and  boxes  went  to  the  packing  room  with  careful 
Instructions,  including  the  width  of  the  strap  iron,  which  was  a  quarter  of  an 
inch  wider  than  had  been  ordinarily  used  in  domestic  shipments.  The  packing 
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clerks  did  everything  as  ordered  until  they  came  to  the  very  last  item  — 
putting  on  the  strap  iron.  There  was  none  of  that  size  in  the  house;  the 
ordinary  straps  were  more  than  strong  enough;  then  why  bother  to  send  out 
and  get  the  larger  size?  So  the  entire  shipment  went  on  its  way  bound  with 
the  narrow  strap  iron. 

Three  months  passed  before  the  firm  heard  from  their  shipment,  and 
what  they  heard  caused  dismay.  "Goods  returned — not  shipped  as  instructed." 

In  due  time  the  shipment  landed  back  in  the  shipping  room.  The  boxes 
and  contents  had  endured  the  long  railroad  hauls  and  two  voyages  without  the 
slightest  injury.  Nothing  seemed  to  be  wrong;  apparently  everything  was  in 
perfect  condition.  Months  later  when  letters  had  passed  between  two  conti- 
nents it  appeared  the  shipment  was  rejected  on  account  of  the  narrow  strap 
iron.  Seems  absurd,  does  it  not?  Yet,  the  buyers  reasoned,  if  their  instruc- 
tions had  not  been  followed  in  one  detail,  doubtless  the  same  was  true  all  the 
way  through,  and  they  would  not  even  open  the  boxes. 

Fidelity  in  little  things  makes  great  accomplishments  possible. 

[=!□[=! 

n^HE  recent  maneuvers  of  the  British  army,  conducted  on  a  larger  scale 
than  ever  before  in  times  of  peace,  has  brought  the  bicycle  into  favorable 
notice,  and  the  probability  is  that  vehicle  will  be  given  an  important  standing. 

With  good  roads,  such  as  are  found  throughout  England,  the 
bicycle  has  demonstrated  its  reliability  and  utility.  Some 
3,500  of  these  cyclists  were  attached  to  the  cavalry  and  the 
rapid  movement  of  that  large  body  was  surprising  to  most 
people.  It  is  conceded  that  the  bicycle  would  be  no  substitute 
for  horses  in  a  battle  charge,  though  the  destruction  possible 
with  two  or  three  thousand  motorcycles  at  full  speed  would 
certainly  cause  some  confusion,  especially  if  the  riders  were  protected  with 
steel  shields.  The  direction  of  a  cycle  command  would  require  specially 
trained  officers;  in  fact,  the  French  have  had  the  subject  under  consideration 
for  some  time.  A  combination  of  motorcycles  and  bicycles  will  not  unlikely 
be  the  final  outcome,  for  one  motorcycle  can  tow  four  or  five  mounted  bicycles 
over  ordinarily  good  and  level  roads  at  a  speed  of  15  to  20  miles  an  hour. 
For  distances  of,  say,  up  to  30  miles,  a  motor-bicycle  regiment  could  be  trans- 
ferred to  emergency  points  in  far  less  time  than  by  railway,  even  assuming 
that  the  railway  were  convenient  for  loading  ar.d  unloading. 

[=]□[=] 


T^ITH  our  daily  press  and  magazines  filled  with  recitals  of  shortcomings  of 
'  ^  trusted  individuals,  of  obligations  forgotten  in  the  mad  rush  for  money, 
it  is  positively  refreshing  to  flash  upon  the  curtain  of 
events  even  an  occasional  incident  where  gratitude  stands 
supreme.  Really  the  world  is  not  nearly  so  bad  as  repre- 
sented, for  it  seems  to  be  a  perverse  element  of  human 
nature  to  magnify  the  wrong  and  minimize  the  good.  Here 
is  a  true  story  which  came  to  me  unknown  to  the  principal; 
in  fact,  I  took  no  chances  on  asking  his  permission  to  print  it, 
fearing  he  might  refuse. 

Some  years  ago  a  young  man  with  more  ambition  than  money  went  west 
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in  search  of  fortune.  Through  no  fault  of  his  he  finally  found  himself  far  out 
on  the  plains  without  friends  or  money.  He  was  fighting  his  way  across  the 
Rocky  Mountains,  walking  by  day  and  catching  what  free  rides  he  could  on 
the  night  freight  trains.  At  last  he  found  himself  at  a  water  tank,  miles  from 
any  habitation,  thinly  clad,  penniless,  weak  from  hunger  and  exhaustion.  Life 
seemed  a  failure  and  not  worth  the  battle. 

A  freight  stopped  for  water,  and  the  engineer  seeing  his  pitiable  condition 
told  him  to  climb  into  the  cab.  The  dinner  pail  was  brought  out  and  one  of 
the  two  had  a  hearty  meal.  At  the  end  of  the  run  the  young  man  was 
awakened  and  found  himself  literally  over  the  mountain,  in  a  land  of  sunshine 
and  plenty.  With  tears  of  gratitude  he  told  the  engineer  he  would  never 
forget  him. 

Ten  years  passed  and  both  fame  and  fortune  had  smiled  on  the  chance 
passenger.  He  had  foreseen  the  possibilities  of  a  vast  business,  then  new, 
but  now  found  in  every  city  and  town.  He  had  made  inventions  and  improve- 
ments which  contributed  largely  to  its  development  and  success.  He  was 
worth  his  millions;  his  name  was  known  throughout  the  world  wherever  moving 
pictures  flash.  One  day  in  taking  a  short  cut  through  the  park  he  hurriedly 
passed  a  most  wretched-looking  man,  ragged  and  thin,  who  was  sitting  on  a 
bench  with  bowed  head,  a  picture  of  despair.  Bankers  and  capitalists  were 
even  then  waiting  to  hold  an  important  director's  meeting,  and  time  was 
precious.  But  something  in  the  unfortunate  seemed  to  specially  call  for 
sympathy,  and  retracing  his  steps  he  stood  before  the  bench.  He  spoke  to  the 
man,  who  had  been  a  locomotive  engineer  in  Mexico,  was  doing  well,  ran  over 
a  native,  had  to  flee  the  country;  been  unable  to  secure  a  run  on  reaching  his 
own  land  and  was  now  at  the  end  of  his  resources. 

Yes,  he  proved  to  be  the  same  engineer  and  his  former  passenger  "made 
good."  He  dressed  him  and  gave  him  money;  he  rented  a  place  of  amuse- 
ment and  set  him  up  with  the  finest  moving-picture  establishment  in  the  city, 
where  he  prospered,  and  now  owns  fifteen  "movies"  and  is  worth  a  million 
dollars.    The  story  would  make  a  good  subject  for  a  film. 

Not  every  kind  act  can  turn  out  as  profitably  as  this  did,  yet  every  kind 
act  brings  its  own  reward  in  the  doing. 


H.  H.  WINDSOR 
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ELECTRIC  DEVICES  FOR 
KILLING  INSECTS 

Two  unusually  interesting  devices, 
both  electrical,  for  killing  flies  and 
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screen  or  grid  consisting  of 
a  frame  wired  with  fine,  elec- 
trically charged  wires.  It 
may  be  used  in  windows  or 
doors  in  place  of  the  ordinary 
^  wire  netting,  or  in  a  mod- 
ified form,  for  the  exter- 
mination of  insects  in  or- 
chards and  gardens.  It  is 
claimed  that  all  insects  alight- 
ing upon  the  wires  or  attempt- 
ing to  fly  through,  will  be 
killed  by  a  shock  which  is  too 
slight  to  harm  a  child. 

The  other  device  is  a  wire- 
wound  rod  designed  to  be 
suspended  from  an  or- 
dinary electric-lamp  fix- 
ture. Molasses  may  be 
used  to  draw  the  flies, 
which  are  electrocuted 
when  they  touch  the 
wires,  and  drop  into  a  receptacle. 


SUBMARINE  DOWN  FOR 
24  HOURS 

A  record  of  24  hours  under  water 
has  already  been  made  by  a  submarine 
boat  of  the  Italian  navy,  in  the  course 
of  experiments  to  determine  how  long 
a  submarine  can  stay  down.  The  study 
is  to  be  continued  so  long  as  there 
seems  to  be  any  possibility  with  pres- 
ent devices  or  suggested  improvements 
to  make  the  time  longer.  Some  months 
ago  one  submarine,  the  ''Glauco,"  made 
a  record  of  22  hours.  The  24:-hour 
record  was  made  by  the  "Squalo,"  at 
Venice.  Her  crew  consisted  of  20  men, 
including  the  commander  and  a  doctor 
who  made  notes  of  the  effect  of  the 
submersion  on  the  men.  When  the 
boat  came  to  the  surface,  the  doctor 
reported  all  of  the  crew  to  be  in  normal 
physical  condition. 


CONCRETE  SYSTEM  LIKE 
SHEET  PILING 

A  system  of  interlocking  concrete 
piles  that  is  much  the  same  as  sheet 
piling  but  is  said  to  possess  much 
greater  strength,  has  been  tested  with 
satisfactory  results  in  England.  In 
this  system  reinforced  concrete  slabs 
are  first  placed  between  the  locations 
for  the  circular  piles.  The  slabs  have 
overlapping  or  interlocking  lugs  which 
form  a  tongue-and-groove  connection 
and  are  set  one  above  the  other,  the 
interlocking  joints  having  circular 
holes  for  the  admission  of  the  piles. 
After  the  slabs  have  been  placed,  the 
pile  can  be  passed  through  these  holes 
and  driven  to  a  firm  bearing,  thus  an- 
choring the  slabs.  This  system  is  said 
to  be  particularly  effective  for  break- 
waters and  protective  works  for  canals 
and  rivers. 


CAll  of  the  new  buildings  in  the  course 
of  construction  at  the  Angel  Island, 
California,  military  post,  are  being  con- 
structed of  reinforced  concrete,  and  as 
the  entire  post  is  to  be  rebuilt,  it  will 
mean  that  a  complete  military  settle- 
ment of  concrete  buildings  will  soon  be 
in  existence. 
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THE  WASTE  IN  THE  COAL         gas  during  the  same  period  in  all  the 
INDUSTRY  cities  and  towns  of  the  United  States 

was  also  wasted  by  being  turned  loose 
In  taking  500,000,000  tons  of  coal  out    into  the  atmosphere, 
of  the  mines  in  this  country  during       The  wastes  of  carbon  in  the  modern 
1911,  no   less  than  250,000,000  addi-    economy  of  this  country  are  almost  in- 


Diagram  Showing  the  Coal  Losses  in  the  United  States  Estimated  by  the 
United  States  Bureau  of  Mines 

tional  tons  were  wasted,  being  left  comprehensible.    Very  likely  one-third 

underground  in  such  condition  that  it  the  bituminous  and  one-half  the  an- 

probably  will  not  be  recovered  in  the  thracite  coal  are  left  in  the  mines ;  and 

future.     A   quantity   of   natural   gas  the  loss  by  no  means  ceases  after  the 

larger  than  the  total  output  of  artificial  coal  is  mined,  for  probably  not  more 
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than  11  per  cent  of  the  energy  in  coal 
is  being  effectively  utilized,  the  re- 
mainder being  lost  through  the  inef- 
ficiency of  the  steam  boiler,  the  steam 
engine,  and  the  electric  dynamo.  It  is 
estimated  that  the  boiler  scale  in  loco- 
motives alone  in  this  country  means  a 
loss  of  over  15,000,000  tons  of  coal  an- 


nually. In  making  coke  by  the  old- 
fashioned  process,  the  waste  amounted 
to  $40,000,000  in  the  United  States  last 
year,  and  almost  inestimable  losses  of 
valuable  substances,  such  as  sulphur, 
arsenic  and  bismuth,  are  also  taking 
place  in  the  escape  of  the  flue  gases 
and  in  the  flue  dust. 


SUSPENDED   MONORAIL   SYSTEM  SUGGESTED 

FOR  CHICAGO 


The  success  of  the  overhead  mono- 
rail system  in  the  German  cities  of 
Elberfeld,  Barmen,  Vahwinkel,  and  at 
Loschwitz,  near  Dresden,  Saxony ;  and 
the  fact  that  after  due  study  and  con- 
sideration, Hamburg  is  at  present 
building  just  such  a  rapid  transporta- 
tion system,  has  caused  J.  R.  Rauhut, 
a  Chicago  engineer,  to  propose  this 
system  for  Chicago's  consideration. 

Photographs  of  the  Elberfeld  line, 
plans  and  specifications  of  a  similar 
line  proposed  for  Berlin,  and  other  data 
appertaining  to  the  overhead  monorail 
system  were  placed  before  the  Chicago 
e^ngineers  recently,  at  the  City  Club  of 
Chicago,  where  an  exhibition  and  dis- 
cussion on  Chicago's  transportation 
problem  was  in  progress. 

The  idea  is  to  adapt  the  overhead  or 
suspended  monorail  system  as  a  com- 
bination elevated  and  subway  system 
for  Chicago,  the  system  being  operated 
as  a  subway  in  what  is  known  as  the 
downtown  or  central  district,  compris- 
ing an  area  about  1%  miles  wide  and 
21/2  miles  long.  Outside  of  this  area, 
on  the  north,  west  and  south,  the  sys- 
tem would  be  operated  as  an  elevated 
road,  like  that  proposed  for  Berlin.  As 
there  would  be  no  tracks  on  the  floors 
of  the  subway,  the  space  beneath  the 
trains  could  be  used  for  sewer,  water 
and  gas  pipes,  electric  light,  telephone 
and  telegraph  wires,  etc.,  all  of  which 
would  be  accessible  at  all  times,  for  re- 
pairs or  inspection,  without  any  inter- 
ruption of  the  train  service. 

The  subway  commission  of  the  Chi- 
cago Common  Council  favor  high-level 
tunnels  wide  enough,  in  certain  dis- 


tricts, for  four  tracks,  ventilated  ac- 
cording to  the  latest  New  York  prac- 
tice, and  extending  from  the  center  of 
the  downtown  district  about  5  miles 
west,  10  miles  south,  and  to  a  consid- 
erable distance  north,  totaling  about 
56  miles.  They  believe,  according  to 
latest  reports,  that  all  public  utilities, 
except  transportation,  should  be  ex- 
cluded from  these  tunnels,  and  would 
make  no  provision  for  gas,  water, 
sewers,  electric  power,  or  telephone 
wires.  The  financial  question  involved 
is  the  subject  of  more  difference  of 
opinion  than  any  other.  Approxi- 
mately $130,000,000  would  be  required, 
and  some  members  of  the  committee 
favor  a  less  extensive  system  at  first, 
which  -would  comprise  the  line  of  sub- 
ways in  the  business  area  only,  fed  by 
the  elevated  and  surface  lines,  which 
would  be  stopped  outside  this  area. 

As  compared  with  the  amount  re- 
quired for  the  committee-proposed  sub- 
ways, about  $100,000,000,  Mr.  Rauhut 
states,  would  build  and  equip  12  miles 
of  double-track  suspended  monorail 
subways  in  the  business  area,  and  140 
miles  of  elevated  double-track  mono- 
rail running  in  and  out  of  all  parts  of 
the  outer  area. 

The  monorail  system  in  the  subways 
would,  it  is  claimed,  do  away  almost 
entirely  Avith  the  shaking  of  founda- 
tions and  buildings,  owing  to  the  fact 
that  the  cars  would  run  suspended 
from  only  one  rail.  The  second  rail 
of  the  ordinary  railway  system  is  in 
itself  a  source  of  irregularities  in  the 
motion  of  a  train  through  the  inequal- 
ity of  position  and  inclination. 


POPULAR  MECHANICS 


659 


As  far  as  the 
elevated  -  railway 
portion  of  the  sys- 
tem is  concerned, 
the  supporting 
structure  o  f  t  h  e 
suspended  mono- 
rail can  be  de- 
signed  much 
lighter  than  for 
the  ordinary  ele- 
vated road,  and 
this  lighter  con- 
struction and  its 
higher  position  is 
much  less  obstruc- 
tive to  light  and 
air  than  a  heavy 
track  surface, 
from  22  to  35  ft. 
wide  and  nearer 
the  level  of  the 
street.  This  is  ap- 
parent in  the  il- 
lustration of  the 
German  monorail 
line.  The  much 
narrower  g  a  n  g- 
way  of  the  con- 
struction needs  no 


The  Elberfeld  Line  Running  Through  a  Park 
at  Sonnborn 


foundations  cost 
but  $275,000  per 
mile  to  build. 
Trains  consisting 
of  four  cars  run 
on  this  line. 

The  cars  of  the 
aerial  monorail 
system  are  sus- 
pended f  r  o  m  a 
single  rail  by 
means  of  strong 
hook  -  shaped 
hangers  attached 
to  wheels  which 
run  upon  the  rail. 
The  cars  are  fully 
protected,  under 
,a  1  1  .conditions, 
from  falling  to 
the  ground.  The 
regulation  of  dis- 
t  a  n  c  e  s  between 
trains  is  controlled 
by  an  automatic 
electric  -signal 
system,  a  red 
light,  visible  to 
the  motorman  1)v 


solid  boarding,  but  can  even  be  formed 
of  iron-framed  glass  paving. 

It  is  claimed  that  the  power  con- 


day 


or  n 


blocking  the  line  and  preventmg  a  train 
from  leaving  any  station  until  after 
the  preceding  train  has  left  the  next. 


oo 

OO 

O  O 

o 

o 

o 

Diagram  Showing  Suspended  Monorail  System  Operating 
in  Subway.    Also  Public-Utility  Galleries 

sumption  of  the  suspended  monorail 
system  is  less,  by  20  to  30  per  cent, 
than  that  of  the  ordinary  two-rail  sys- 
tem of  the  same  capacity.  The  Bar- 
men-Elberfeld  line,  with  its  expensive 


Single-Post  Elevated 
Structure  for  Sus- 
pended Monorail 
Trains 
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FRENCH  COINS  TO  HAVE 
HOLE  IN  CENTER 


After 
period  of 


three 


a 

years,  the  French 
government  has 
finally  come  to 
the  conclusion 
that  nickel  is  the 
only  suitable 
metal  for  the 
new  coins,  of 
small  denomi- 
nations, which  it 
is  proposed  to 
issue,  the 
numerous  alum- 
inum bronzes 
first  tried  having 
been  found  too 
hard  and  brittle. 

Courtesy  L'lllnstration  for     the  de- 

sign of  the  coins,  which  will  be  of 
nearly  the  same  size  and  in  three  de- 
nominations, corresponding  to  5,  2  and 
1  cents  in  United  States  money,  several 
are  submitted.  It  is  practically  assured 
that  they  will  have  smooth  edges,  and 
that  the  ancient  Greek  form  with  round 
perforations  in  the  center  will  be 
adopted.  The  issuing  of  the  new  coins, 
which  are  expected  to  be  put  into  cir- 
culation next  year,  will  mean  a  saving 
to  the  government  of  over  $500,000. 


GYROSCOPIC  ACTION  OF 
ROTARY  MOTORS 

Increasing  attention  is  being  given 
by  aviation  engineers  in  America  and 
abroad  to  the  question  of  how  much 
dangerous  gyroscopic  force  is  exerted 
by  rotary  motors  on  aeroplanes.  Two 
years  ago,  the  theory  that  this  force 
was  the  cause  of  accidents  was  being 
urged  by  Thomas  Preston  Brooke,  of 
Chicago,  and  was  considered  in  these 
pages.  The  controversy  now  is  not 
whether  the  gyroscopic  force,  undoubt- 
edly created  by  a  rotary  engine,  really 
afifects  the  flight  of  an  aeroplane,  or 
not,  but  to  what  degree.  A  German 
engineer,  Von  Muffling,  has  recently 
contended  in  British  aviation  papers 
that  the  gyroscopic  force  is  responsible 


for  the  breaking  up  of  aeroplane  wings 
reported  in  a  number  of  accidents.  M. 
Bouchard  Praceig,  of  the  Society  of 
Engineers  of  Paris,  this  last  summer 
made  public  calculations  purposing  to 
prove  that  the  gyroscopic  force  in- 
creased according  to  the  square  of  the 
speed  at  which  a  turn  was  made  by 
an  aeroplane.  The  manufacturers  of 
the  Gnome  rotary  motor  acknowledge 
that  a  gyroscopic  ef¥ect  exists,  but  con- 
tend that  experiments  which  they  have 
conducted  do  not  justify  the  belief  that 
the  force  is  strong  enough  to  inter- 
fere with  the  easy  control  of  an  aero- 
plane by  the  operator.  A  50-hp.  Gnome 
motor,  running  at  1,200  revolutions 
per  minute,  was  mounted  on  a  platform 
and  the  platform  turned.  The  experi- 
ment showed  that  when  the  platform 
made  turns  in  24  and  in  12  sec,  re- 
spectively, the  gyroscopic  force  was 
balanced  by  weights  of  23.3  and  57.6 
lb.  at  a  point  39  in.  from  the  axis  of 
the  motor.  In  answer  to  this  report, 
the  supporters  of  the  theory  that  this 
force  is  dangerous,  contend  that  aero- 
plane turns  are  made  much  quicker 
than  this,  and  that,  consequently,  the 
gyroscopic  force  exerted  is  very  great. 
Mr.  Brooke  believes  that  the  Quimby 
and  the  Peck  accidents,  as  well  as  many 
others,  were  due  to  gyroscopic  force 
preventing  the  airmen  from  making 
the  turns  and  dips  they  attempted,  and 
he  points  out.  in  the  reports  of  these 
accidents,  notice  of  a  turn  to  the  left, 
just  as  the  trouble  began,  as  demon- 
strating gyroscopic  force  in  an  engine 
which  revolves  clockwise.  There  are, 
however,  many  airmen  and  engineers 
who  are  declaring  that  the  force  is  no 
greater  and  no  more  dangerous  than 
the  manufacturers  assert.  On  their 
side  it  is  pointed  out  that  \''edrines, 
making  sharp  turns  at  more  than  100 
miles  an  hour,  had  no  trouble  with  this 
force. 


CA  new  baking  powder  is  being  pre- 
pared from  maple-sugar  "sand,"  a 
waste  product  in  the  production  of 
maple  syrup  hitherto  thrown  away  as 
valueless. 


MOTORBOATING   IN  WINTER 


By  GEORGE  FITCH 

THOSE  mere  onlookers  who  have 
imagined  that  the  semidivine 
sport  of  motorboating  ends  when  the 
snow  piles  up  and  the  water  becomes 
hard  on  top  have  another  guess  coming. 

Fascinating  as  the  game  is  in  sum- 
mer it  is  even  more  absorbing  in  win- 
ter. In  fact  it  is  hard  to  tell  whether 
motorboating  is  primarily  a  summer  or 
a  winter  sport.  It  is  a  better  and  more 
exciting  diversion  in  summer,  but  it  is 
only  after  December  that  the  true 
crank  can  begin  really  to  live  with  his 
boat  and  to  carry  her  with  him  through 
all  his  waking  hours. 

This  adaptability — I  might  say  am- 
phibiousness — of  the  motorboat  is  one 
of  its  greatest  virtues.  An  automobile 
is  a  delight  in  dry  weather  on  land. 
But  in  a  rainstorm  or  a  river  it  is  a 
poor  dead  thing.  An  aeroplane  in  the 
sky  is  an  inspiration,  but  an  aeroplane 
in  a  truck  garden  is  of  interest  only  to 
the  machinist  or  the  coroner.  But  the 
motorboat,  originally  designed  to  in- 
habit the  water,  is  just  as  enjoyable, 
and  even  more  at  home  in  a  backyard 
or  a  barn,  and  can  hold  the  love  of  its 
owner  and  absorb  his  spare  moments 
as  thoroughly  when  it  is  on  wheels  as 
when  it  is  floating  in  a  clear  deep  chan- 
nel with  full  gasoline  tank  and  the  en- 
gine in  the  best  of  humors. 

"Hauling-out  time"  in  the  fall  is  a 
season  of  regret  only  to  the  casual  navi- 
gator who  pays  a  dock  tender  to  keep 
his  boat  in  condition,  and  who  arms 
himself  with  a  basket  of  lunch  instead 
of  a  hip-pocketful  of  tools  when  he  sets 
out  for  a  run.  The  lunch-basket  skip- 
per runs  the  rivers  until  late  in  Sep- 
tember and  then  says  good-bye  to  his 
boat  and  leaves  orders  with  the  dray- 
man to  haul  her  out  and  store  her. 
The  streets  of  a  river  town  are  con- 


gested with  motorboats  in  the  early 
fall.  They  poke  along  painfully,  on 
wheels,  colliding  with  telephone  poles, 
going  aground  on  curbs,  capsizing  on 
crowded  corners,  and  exhibiting  all  of 
their  natural  tendencies  in  a  public  and 
shameless  fashion.  By  November 
most  of  them  are  safely  housed  for  the 
winter,  and  their  owners  have  taken  up 
pool  or  bowling  or  German  in  25  les- 
sons, and  have  forgotten  all  about 
them. 

But  the  real,  all-year-round  boats 
still  remain  in  the  water.  It  is  as  hard 
for  the  chronic  gasoline  inhaler  to  get 
his  boat  out  of  the  river  as  it  is  for  a 
small  boy  to  extract  himself  from  the 
same  river  on  a  July  day  and  dress  for 
dinner.  The  motorboat  slave  takes  a 
last  ride  late  in  November,  and  then 
another  last  ride;  and  then  as  the  De- 
cember wind  whips  down  with  a  flurry 
of  snow,  and  the  chilled  water  grows 
dark  and  forbidding,  he  puts  on  two 
sweaters  and  mittens,  starts  his  engine 
with  a  mighty  effort  and  makes  one 
final,  positively  farewell  appearance — 
after  which  he  chops  his  boat  out  of 
the  thin  ice  the  next  morning,  loads  her 
onto  wheels  and  steers  her  gleefully  up 
the  street  to  his  backyard  to  begin  the 
winter  season. 

The  backyard  tells  the  story  again. 
There  are  boat  owners  who  are  content 
to  store  their  boats  in  regular  ware- 
houses and  to  turn  over  the  job  of 
painting  and  renovating  them  to  a  pro- 
fessional. Others  haul  their  boats  out 
on  the  bank,  cover  them  with  canvas, 
and  buy  new  carburetors,  coils  and 
brass  parts  in  the  spring  when  the  river 
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thieves  have  gotten  through  their  work. 
Still  others  hunt  a  rapid  place  in 
the  river  w^hich  will  not  freeze  and 
leave  their  faithful  servants 
moored  dismally  in  the  open. 
But    the    real    crank  doesn't 
leave  his  boat  at  all  when  win- 
ter comes.    He  takes  her  with 
him.    If  he  has  a  good  barn, 
he   knocks   out   an   end  and 
wedges  the  craft  inside,  even 
if  he  has  to  sell  the  horse  to 
make  room.     If  he  hasn't  a 
barn,   he   builds  up   a  block 
foundation  and  puts  the  boat 
in  the  backyard  where  he  can 
steal  out  of  an  evening  with  a 
lantern  and  commune  with  her 
through  the  medium  of  a  saw, 
a  wrench  and  a  paintbrush.  I 
have  even  known  the  proprie- 
tor of  a  cabin  cruiser  to  run  a 
pipe  from  his  furnace  room  into 
his  boat  and  put  in  a  steam  coil  so 
that  he  could  work  on  her  with  perfect 
comfort  all  winter. 

There  is  no  such  thing  as  a  perfect 
boat  for  the  crank.  He  runs  his  craft 
in  the  summer  only  to  discover  what 
ought  to  be  done  to  her  in  the  winter. 
You  can  detect  the  casual  motorboatist 
in  summer  by  the  content  and  pleas- 
ure with  which  he  runs  an  engine 
which  limps,  stutters,  backfires  and 
swoons  away  on  the  least  provocation. 


Winter 
passes 
happily  for 
the  en- 
thusiast 
Even  more  , 
happily  for  | 
his  wife,  who  ^ 
can  sit  with  him 
as  he  works,  thus 
sharing  him  with  the  boat" 


I  have  lingered  an  hour  to  listen  to  boat  owners  racing  them 
January  around  a  steam  radiator." 


On  the  Other  hand  you 
can  tell  the  crank  by  the 
dissatisfaction  and 
annoyance  with 
which  he  runs 
an  engine  which 
purrs  like  a  sew- 
ing machine,  and 
by  his  habit  of 
stopping  in  mid- 
stream  with 
e  V  e  r  y  t  h  i  n  g  in 
seemingly  perfect 
condition,  and  dis- 
secting the  carbu- 
retor in  an  eflfort 
to  get  four  more 
turns  per  minute 
out  of  his  pro- 
peller. In  lik6 
manner  the  dilet- 
tant  hauls  out  a 
decrepit  and  sul- 
len boat  in  the  fall  and  stores  her  away 
perfectly  satisfied,  while  the  enthusiast 
hauls  his  perfect  craft  home  and  im- 
mediately makes  preparations  to  take 
down  the  engine,  repack  the  bearings, 
rewind  the  coils,  try  four  new  carburet- 
ors, change  the  shaft  angle,  put  ball 
bearings  in  the  thrust  block,  relocate 
the  gasoline  tank,  improve  the  oiling 
system,  put  speed  paint  on  the  bottom, 
experiment  with  the  timing  mechan- 
ism, install  a  patent  bailer,  and  wal- 
low, generally,  in  mechan- 
ical pleasures. 

Thus  the  winter  passes 
happily  for  the  enthusi- 
ast, and  even  more  hap- 
pily for  his  wife  who  can 
steal  out  into  the  barn 
and  sit  with  him  while  he 
works,  thus  sharing  him 
w^ith  the  boat.  Winter  is 
a  great  relief  for  the  mo- 
torboat  widows.  They 
get  acquainted  with  their 
husbands  again,  and  in 
their  gentle  ways  try  to 
^  woo  them  away  from  their 

^  mad  infatuations — though 

when  a  man  is  in  his 
grease  cups  woman  has 
little  influence  over  him. 
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When  the  crank  isn't  busy  rebuild- 
ing his  boat  during  the  winter,  he  is 
racing  it  with  some 
other  crank.  Most  of 
the  racing  is  done  in 
the  winter  as  a  mat- 
ter of  fact.  It  is  the 
ideal  season  for  speed. 
After  December  eight- 
mile-an-hour  boats 
begin  to  develop  tre- 
mendous horsepower 
and  to  run  all  day  at 
twelve  miles  an  hour 
with  only  two  small 
cylinders — while  12- 
mile  boats  become  de- 
monlike in  their  vio- 
lence and  tear  across 
the  map  at  unheard-of 
speeds.  I  would  not 
go  four  feet  in  sum- 
mer to  witness  a  race 
between  two  fat- 
waisted,  snub-nosed 
boats  carrying  eight 
horsepower  apiece — 
spavined  horses  at 
that.  It  is  about  as  exciting  a  sight 
as  a  race  between  an  ice  house  and  a 
whistling  post.  But  many  a  time  I 
have  lingered  for  an  hour  to  listen  to 
the  owners  of  these  same  boats  racing 
them  in  January  around  a  steam  radi- 
ator in  a  downtown  office.  It  is  one  of 
the  most  thrilling  forms  of  sport  and 
at  times  is  positively  dangerous  if 
either  of  the  owners  is  quick-tempered. 

But  I  began  this  article  in  the  inter- 
ests of  the  casual  devotee,  and  I  have 
almost  entirely  ignored  him.  The  wild- 
eyed  fan  needs  no  advice  or  sugges- 
tions. He  is  sufficient  to  himself.  It  is 
the  gentle  skipper  who  loves  but  fears 
his  engine,  and  who  deprives  himself  of 
all  aquatic  bliss  during  the  winter, 
who  has  my  sympathy,  and  for  whom  I 
wish  to  write  a  few  lines  of  advice  re- 
garding the  storing  and  wintering  of 
motorboats. 

In  the  first  place,  do  not  haul  your 
boat  out  when  the  first  cold  day  comes. 
You  will  miss  all  the  glories  of  Octo- 
ber and  the  clear,  crisp  delights  of  a 
perfect  November  day  when  the  woods 


"Run  your  boat  until  the  first  of  October. 
Then  pour  hot  water  on  your  carburetor 
and  run  until  you  break  down." 


on  either  side  of  the  river  are  master- 
pieces in  yellows  and  reds.  Run  your 
boat  until  the  first  of 
October.  Then  put  in 
a  spirit  lamp  and  a 
teakettle,  pour  hot 
water  on  your  carbu- 
retor when  your  en- 
gine declines  to  start, 
and  run  until  you 
break  down.  A  per- 
manently disabled 
boat  is  the  only  kind 
which  should  be 
hauled  out  before  the 
ice  comes.  With  ordi- 
nary amateur  luck 
you  should  be  able  to 
run  until  some  time  in 
November. 

When  your  engine 
has  given  its  final 
croak  and  must  be 
thoroughly  over- 
hauled before  it  will 
run  again,  haul  the 
boat  up  to  the  dock 
and  take  the  thing 
This  is  a  glorious  op- 
portunity for  you.  No  amateur  should 
take  his  engine  apart  during  the  sea- 
son. It  is  a  waste  of  time,  and,  gener- 
ally, a  waste  of 
parts.  But  along  in 
November  when 
you  have  had  your 
fill  for  the  year, 
and  are  not  go- 
ing to  run 
again  until 


apart  yourself. 


In  Novem 
ber   .   .  . 

unscrew 
every- 
thing 
that  will 
unscrew, 
and  when 
you  have 
finished,  your 
neat  and  compact 
little  engine  will 
fill  a  large  drygoods  box 


spring  anyway,  get  a  large  box  and  an 
assortment  of  wrenches,  and  put  in  a 
couple  of  enjoyable  days  reducing  your 
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engine  to  fragments.  Throw  away  cau- 
tion and  abandon  yourself  to  pleasure. 
Unjoint  the  water  connections,  dis- 
sect out  the  crankshaft,  extract  the 
spark  plugs,  amputate  the  flywheel, 
desiccate  the  carburetor,  sever  the 
shaft  at  the  coupling,  disembowel  the 
cylinders,  and  yank  the  crankcase  from 
its  bed.  Unscrew  everything  that 
will  unscrew, 
without  fear  or 
favor,  only  re- 
membering to  put 
all  the  fragments 
you  produce  in 
the  large  box. 
When  you  have 
finished,  your  en- 
gine, which  was 
formerly  a  neat 
and  compact  lit- 
tle affair,  will  fill 
a  large  drygoods 
box,  and  it  would 
take  you  four 
months  and  seven 
days,  at  the  least, 
to  get  the  thing 
together  again. 
But  that  is  the 
least  of  your  wor- 
ries. In  the  winter,  take  the  box  down 
to  an  expert  and  have  him  repair  the 
engine.  He  would  take  it  all  apart 
anyway,  at  80  cents  an  hour,  and  you 
will  have  saved  a  large  sum  of  money 
and  gotten  a  lot  of  amusement  by  do- 
ing it  for  him. 

When  you  have  finished  your  orgy 
with  the  engine,  borrow  a  compass, 
hire  a  competent  drayman,  and  navi- 
gate your  boat  into  your  backyard.  In 
the  spring,  get  a  gallon  of  paint,  an 
acre  of  sandpaper,  and  a  suit  of  over- 
alls and  jumpers,  and  get  to  work.  Go 
over  the  entire  hull,  inch  by  inch,  re- 
moving the  old  paint  with  the  sand- 
paper, and  then  removing  the  sand- 
paper from  your  eyes  as  you  writhe 
around  on  your  back  beneath  the  keel. 
Reduce  the  surface  to  a  smooth  and  pol- 
ished state,  and  then  pairrt.  As  you 
paint,  and  your  neighbors  lean  over  the 
fence  and  ask  the  timid  sort  of  ques- 
tions  which   the   landlubber  usuallv 


asks  of  the  seafaring  gentleman,  you 
will  begin  to  feel  competence  and  ex- 
perience swelling  within  you.  The 
more  you  paint  and  the  more  ques- 
tions you  answer,  the  more  seadoggy 
you  will  become — until  by  the  time 
the  hull  is  ready  for  the  water,  you 
will  be  entirely  mistrustful  of  the  ex- 
pert who  is  enriching  himself  on  your 
engine,  and  you 
/  will  go  down  to 

his  shop  and  work 
with  him,  getting 
in  the  way  of 
three  men  at  once, 
and  stuffing  your- 
self with  engine 
lore  and  mechani- 
cal enthusiasm. 
When  you  have 
launched  your 
boat,  you  will  do 
it  as  its  master, 
and  you  will  jerk 
over  the  flywheel 
with  the  impa- 
tient air  of  a  man 
who  knew  fly- 
wheels when  they 
were  no  bigger 
than  buttons,  and 
who  doesn't  intend  to  take  any  sass 
from  them. 

A  great  many  motorboat  owners  en- 
joy themselves  in  an  unbusinesslike 
fashion,  and  rely  simply  on  memory  to 
preserve  their  experiences  for  them. 
This  is  a  great  waste  of  good  pleasure. 
Every  boat  owner  should  keep  a  log 
in  which  he  should  set  down  the  details 
of  every  trip,  including  speed,  cost,  ac- 
cidents, incidents  and  conversation. 
This  log  can  be  transcribed  in  the  win- 
ter to  a  record  book  well  illustrated 
with  kodak  pictures  and  postal  cards, 
and  the  book  will  be  a  permanent  mem- 
ory of  joys  and  troubles  which  will 
serve  to  make  the  winter  endurable 
even  after  you  have  become  the  most 
unreasonable  crank.  I  have  just  been 
completing  my  book  for  the  year  to 
date,  and  turning  over  the  leaves  at 
random,  I  find  the  following  entries: 
May  28.  Launched  boat,  foot  of  Green 
Street.   Waterline  correct.   This  sticks 


As  you 
paint  and 
your  neigh- 
bors ask 
questions  the 
landlubber 
usually  asks 
a  seafaring 
gentleman, 
.  .  .  the  more 
seadoggy 
you  will 
become." 
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Wright  for  a  dinner.  He  bet  I  would 
have  to  slant  the  river  up  forty  feet  to 
make  my  waterline  consistent.  Started 
engine  in  half  an  hour.  Pump  didn't 
work.  Discovered  fact  by  putting  hand 
on  the  cylinder.  Will  be  able  to  use 
hand  again  in  a  week  or  two.  Dis- 
sected pump.  Men  who  would  invent 
pump  like  ours  should  be  made  to  eat 
it.  Got  to  dock  at  7  p.  m.  Distance 
one  mile.  Time,  2  hr.  30  min.  Seven 
fellows  ofYered  to  tow  us,  but  we  are 
not  running  a  barge. 

June  7.  Mossville  and  return  in 
evening.  Pilot,  Doc.  Wright.  Engineer, 
myself.  Four  passengers.  Warm  and 
rough.  Coils  quit  and  let  us  wallow 
ten  minutes.  Would  like  to  interview 
varlet  who  invented  coils.  Raced  four 
miles  with  Allen's  'Tup"  on  way  home 
and  gained  150  ft.  on  her.  Allen  says 
he  was  running  on  one  cylinder.  Asked 
him  if  he  used  the  other  to  keep  his 
smoking  tobacco  in.  Made  him  mad 
and  he  promised  to  get  us  in  the  Henry 
race.    Small  chance. 

June  11.  Went  without  breakfast 
and  ran  all  the  way  to  the  dock  in  or- 
der to  leave  for  Hennepin  by  8  a.  m. 
Wright  and  Green  were  5  minutes  late. 
Made  remarks  about  it.  Got  away  at 
1  p.  m.,  owing  to  balky  setscrew.  Man 
who  invented  setscrew  is  a  curse  to 
humanity.  Doc.  Wright,  engineer. 
Myself,  pilot.  Green,  cook,  porter, 
electrician,  carpenter  and  deck  hand. 
Weather  hot,  water  smooth,  gasoline 
poor,  engine  peevish.  Stopped  at 
Spring  Bay  and  let  Green  take  it  apart. 
Never  again.  He  wanted  to  take  it  to 
bed  with  him.  Andrews  came  by  with 
the  "Stuttering  Sue"  and  wanted  to 
tow  us.  Told  him  the  "Bess"  couldn't 
tow  a  wake.  Says  he  will  meet  us  in 
the  Henry  race.  Made  Henry  at  8l 
p.  m.,    Hennepin    10:30.     Woke  up 


whole  town  hammering  on  hotel  door. 
Distance  48  miles,  time  9  hr.  30  min. 
Gasoline,  12  gallons ;  oil,  1  quart. 
Sandwiches,  78. 

June  12.  Cold  and  rainy.  Green  and 
Wright  couldn't  start  engine.  Let 
them  try  half  an  hour,  then  slipped 
toothpick  out  from  under  vibrator 
when  they  weren't  looking,  and  she 
went,  first  pop.  Started  up  Hennepin 
Canal  9  a.  m.  At  11  o'clock  overtook 
Bill  Long  in  the  "Gloomy  Gus," 
broken  down.  Took  him  in  tow. 
Proud  moment.  Have  been  laying  for 
Bill  for  two  years.  Batteries  no  good, 
but  Green  got  in  Bill's  boat  and  stole 
his  while  pretending  to  fix  engine. 
Asked  Bill  why  he  didn't  go  to  sea  in 
a  piano  box.  He  got  mad.  Says  he 
will  meet  us  in  Henry  race.  Got  in  at 
midnight.  Fine  little  boat.  Great  trip. 
One  long  round  of  pleasure. 

June  19.  Started  for  Chillicothe  4 
p.  m.  Doc,  pilot.  Myself,  engineer. 
Nine  passengers.  Dark  day.  Water 
rough.  Wheel  dropped  off  two  miles 
above  bridge.  Would  have  drifted 
home  but  passengers  got  agitated. 
Barnes  came  along  and  insisted  on  tow- 
ing us  home.  Was  very  offensive. 
Asked  us  how  it  felt  to  travel  so  fast. 
Told  him  to  wait  until  the  Henry  race, 
if  he  had  nerve  enough  to  go  into  it, 
and  we  would  puff  blue  smoke  in  his 
face  for  35  miles.  He  is  the  limit  for 
conceit. 

These  are  but  a  few  sample  entries, 
and  as  I  read  them  over  along  with  the 
rest,  I  live  again  the  happy  days  of  the 
summer,  and  pine  energetically  for 
spring.  Neglect  everything  else,  ? if 
necessary,  but  don't  neglect  your  log. 
A  dozen  pages  of  a  good  profuse  log 
read  on  a  January  morning  will  make 
you  shovel  snow  for  a  week  with  a 
happy  whistle. 
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AEROPLANE  PHOTOGRAPHED 
BY  ITS  OWN  CAMERA 

An  unusually  interesting  aerial  pho- 
tograph, reproduced  by  courtesy  of 
L'lllustratidn,  Paris,  is  here  shown.  It 


Photograph  ot  an  Aeroplane  in  Full  Flight  Taken  by  a  Camera  Attached 
to  One  of  the  Wings 

is  a  photograph  taken  at  a  height  of 
975  ft.  above  Breteuil,  near  Amiens, 
with  a  camera  attached  at  the  right 
front  corner  of  the  upper  sustaining 
surface  of  a  Zodiac  biplane.  It  is 
claimed  to  be  the  first  photograph  of 
an  aeroplane  in  full  flight  taken  by  a 
camera  so  attached.  and  gasoline 


CThe  high  cost  of  living  does  not  seem 
to  have  included  salt,  as  that  com- 
modity recently  sold  at  the  lowest  price 
it  ever  obtained  in  the  wholesale 
market — 21.7  cents  per  barrel. 


HARBOR  PLANS  INCLUDE 
MOTORBOAT  PIERS 

So  great  has  become  the  importance 
of  the  motorboat  as  an  agency  of  trans- 
portation on  the  Pacific  Coast  that  it  is 
now  proposed  in  one 
city  of  the  northwest 
to  revise  its  harbor 
plans  with  the  idea  of 
providing  motorboat 
landings  and  termi- 
.nals  on  a  large  scale. 

In  Oregon  and 
Washington  as  well 
as  in  San  Francisco, 
boats  propelled  by 
internal  -  combustion 
engines  are  used  ih 
almost  all  classes 
of  harbor  work;  In 
many  of  these  places 
they  are  excluding-  the 
steam-driven  vessels 
from  towboat  and 
other  duties. 

The  authorities  at 
Astoria,  Oregon,  have 
been  among  the  first 
to  recognize  the  ne- 
cessity of  providing 
special  facilities  for 
the  docking  of  these 
vessels.  Astoria  is  the 
home  of  an  immense 
fleet  of  mdtorboats, 
and  when  plans  were 
recently  prepared  for 
a  comprehensive  sys- 
tem of  harbor  devel- 
opment, which  will 
include  the  diking  of  some  12,000 
acres  of  land,  the  improvement  of  this 
plot  with  docks,  etc.,  for  motorboats 
was  included.  One  of  the  features  of 
the  motorboat  terminals  provided  in 
the  Astoria  plan  is  the  construction  of 
a  large  pier  where  supplies  of  fuel,  oil 
and  gasoline  will  be  kept  in  large 
quantities.  This  pier  will  be  so  ar- 
ranged that  it  will  be  a  convenient  dis- 
tance from  all  of  the  various  slips  to 
be  constructed.  It  is  understood  that 
similar  plans  are  being  made  for  other 
cities  in  the  northwest. 
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A  French  Army  Cadet  Jumping  His  Horse 
over  a  Burning  Fence 


During  the  recent  annual  fete  given 
by  the  students  at  the  military  school 
at  St.  Cyr,  France,  many  unusual 
events  w^ere  carried  out,  among  which 
one  of  the  most  interesting  v^as  the 


jumping  of  horses  over  fences  of  fire. 
The  illustration  shows  one  of  the 
mounted  cadets  going  over  one  of  the 
burning  hurdles,  the  horse  fearing  the 
fire  no  more  than  its  rider. 


ELECTRIC  HEAT  IN  FALL  AND  SPRING 


Heating  a  house  by  electricity  is 
economical  only  in  times  of  the  year 
when  but  a  small  amount  of  heat  is 
required  continuously,  or  as  an  aux- 
iliary to  the  regular  heating  apparatus 
when  a  little  extra  heat  is  needed,  ac- 
cording to  experiments  conducted  in 
Connecticut  by  an  electric-light  com- 
pany. 

The  house  in  which  the  experiment 
was  conducted  was  a  13-room  frame 
building  of  modern  construction,  and 
located  on  a  more  or  less  unprotected 
hillside.    The  regular  heating  system 


in  the  house  is  of  the  hot-water  type, 
and  the  electrical  heating  units  were 
installed  in  the  bottom  circulating  pipe 
of  the  radiator.  These  units  were  ar- 
ranged for  two  "heats/'  of  which  the 
high  heat  required  7,300  watts  and  the 
low  heat  1,800  watts.  These  values 
were  equivalent  to  approximately  21 
watts  and  5.2  watts,  respectively,  per 
square  foot  of  radiating  surface. 
Switches  were  provided  at  all  the  radi- 
ators, so  that  the  heat  could  be  turned 
off  and  on  as  needed. 

Throughout  the  test,  the  power  was 
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continuously  applied  during  the  night 
at  the  high  or  low  heat,  according  to 
the  weather,  and  either  operated  on 
the  low  heat,  or  shut  off  entirely  dur- 
ing the  day.  By  operating  the  heat- 
ing system  in  this  way,  the  house  was 
warm  in  the  morning,  and  the  exces- 
sive waste  of  heat  that  usually  accom- 
panies the  starting  up  of  a  coal  furnace 
was  avoided.  The  fire  in  the  furnace 
was  allowed  to  go  out  about  the  mid- 
dle of  April,  and  was  not  relighted. 

The  experiments  showed  that,  with 
an  outside  temperature  of  50  deg.  F., 
or  higher,  this  method  of  heating  by 
electricity  may  be  substituted  for  a 


coal-burning  equipment^  with  a  saving 
in  money  and  care,  and  that  it  is  a 
great  convenience  in  localities  where 
central-station  companies  are  ready  to 
give  the  customers  a  low  rate  for  this 
particular  kind  of  load.  The  method 
has  also  the  decided  advantage  that  it 
is  available  at  all  times,  and  may  be 
put  into  service  without  any  prepara- 
tion, which  is  invaluable  in  localities 
subject  to  sudden  changes  in  tempera- 
ture. It  may  be  used  in  combination 
with  the  ordinary  heating  plant  dur- 
ing severe  weather,  and,  as  a  result, 
the  heating  plant  need  not  be  worked 
above  its  normal  efficiency. 


ELECTRIC   SCREW-JACK  LOCOMOTIVE  HOISTS 


In  the  locomotive  shops  at  Boone, 
Iowa,  is  installed  a  locomotive  hoist 
which  has  many  new  and  inter- 
esting features.  It  consists  of  two 
stationary  and  two  movable  screw 
jacks  located  in  pairs  on  op- 
posite sides  of  the  track 
on  which  the  loco 
motive  is  run  into 
position  for  lift 
ing.  The  sta 


girder  extends  from  each  jack  to  its 
mate  across  the  track,  and  these  are 

place  d  in 
position  un- 
der the  tail 
bar  and  buf- 
fer beams  of 
the  locomo- 
tive. 

An  elec- 
tric motor 
operates  the 
hoisting 
m  e  c  h  a  n- 
ism  applied 


tionary  jacks  are 
bolted  to  the  concrete 
foundations,    and  the 
movable  jacks  are  mounted 
on  four-wheeled  trucks 
operating    on  independent 
tracks,  beneath  the  locomotive 
floor.    A   removable  structural 


shop  to  each  hoist  independently  or  in  any 
steel    combination  desired.     ■■(■>  •.  .Hi:'! 
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Under  many  conditions,  this  new 
type  of  locomotive  hoist  may  displace 
the  expensive  overhead  traveling 
crane  and  greatly  reduce  the  cost  of 
building  construction,  as,  with  its  use, 
it  will  not  be  necessary  to  provide 
strength  for  the  traveling  crane. 


COMPULSORY  INSURANCE  OF 
FOOTBALL  PLAYERS 

Notice  has  been  sent  to  the  chairman 
of  the  Scottish  Football  Association  by 
the  National  Insurance  Commission  of 
the  United  Kingdom  to  the  effect  that 
football  playing^  comes  under  the  cate- 
gory of  manual  labor,  and  that  football 
players  must  be  insured,  whatever  their 
wages  may  be.  It  has  been  legally  de- 
cided in  England  that  a  football  player 
is  a  workman. 


COMBINED  SERVING  TABLE 
AND  CABINET 

A  combination  silver  cabinet  and 
serving  table,  mounted  on  casters  so 
that  it  can  be  moved  about  easily,  has 
been  placed  on  the  market  as  an  aid 
to  perfect  table  service.  The  row  of 
drawers  down  the  center  provide  room 
for    the    various    knives,    forks  and 


LIFE  PRESERVER  BECOMES 
CHAIR  OR  BED 

Lives  may  be  saved  by  the  use  of 
the  chair  shown  in  the  accompanying 
illustration.  The  inventor,  an  Eng- 
lishman, designed  it 
primarily  for  use 
on  boats,  though 
it  is  adaptable  to 
other  purposes 
as  well.  In 
case  of  disas- 
ter a  person 
may  safe- 
ly plunge 


Novel    Chair  Which 
may  be  Used  Variously 
as  Life   Preserver,  Wash- 
btand  or  Mattress 


overboard  with  one  of  these  chairs,  as 
its  buoyancy  is  sufficient  to  keep  him 
afloat  until  help  arrives.  It  is  also  a 
comfortable  chair  for  ordinary  use  in 
the  cabin.  The  inventor  further  points 
out  that  by  turning  the  frame  upside 
down  the  chair  may  be  converted  into 
a  washstand.  By  removing  the  padded 
canvas  from  the  frame  and  laying  it 
on  the  floor,  first  rolling  one  end  for  a 
pillow,  a  fair  substitute  for  a  mattress 
may  be  obtained. 


spoons.  The  glass-covered  portion 
of  the  top  serves  to  protect  the  wood 
from  injury  by  hot  dishes. 


UNUSUAL  CALL  FOR 
FIRE  APPARATUS 

A  locomotive,  drawing  a  freight  train 
in  Lowell,  Mass.,  ran  short  of  water  and 
l)ecame  -stalled.  It  was  impossible  to 
fill  the  boilers  again  before  they  cooled, 
and,  moreover,  they  were  in  danger  of 
being  burnt  out  if  the  fire  were  not 
extinguished.  The  Lowell  fire  depart- 
ment was  appealed  to  by  telephone,  one 
<jf  the  hose  carts  responded  as  if  to  a 
real  fire,  and  the  fire  under  the  boilers 
was  extinguished  in  a  few  minutes. 
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GIANT  SCREWS  FOR 
FISH  PRESS 

Two  unusual  steel  castings,  both  as 
to  size  and  nature,  were  recently 
turned  out  by  a  machine  company  in 
the  east.  The  castings  are  two  screws 
to  be  used  in  a  machine  for  pressing 
oil  from  fish.  They  are  each  19%  ft. 
long,  and  the  thread  upon  them  is  SOVo 

in.  wide  at  the  large  

end  and  20  in.  at  the 
small  end.  Each 
screw  has  a  6-in.  core 
running  through  its 
entire  length. 


WHITE  GUNPOW- 
DER INVENTED 
IN  GERMANY 

A  German  inventor, 
seeking  a  pow^der  of 
higher  explosive  pow- 
er than  the  com- 
mon black  powder, 
has  produced  what, 
because  of  its  color, 
he  calls  "white  pow- 
der." This  powder  is 
claimed  to  be  much 
superior  to  the  black, 
its  higher  efficiency  de- 
pending upon  the  fact 
that  its  ingredients 
are  prepared  by  a 
chemical  -  mechanical 
process  instead  of  be- 
ing ground  in  mills. 
As  a  result,  each  indi- 
vidual particle  is  im- 
measurably smaller 
than  those  of  any 
ground  powder,  and 
the  explosion  takes  place  much  more 
rapidly,  and  is  much  more  complete. 

The  chief  ingredient  of  the  white 
powder  is  the  cheap  sodium  saltpeter 
and  certain  other  organic  chemicals 
containing  sulphur  and  carbon.  These 
are  all  dissolved  together  in  water,  the 
solution  being  rapidly  evaporated  on 
revolving  steam-heated  drums,  on  the 
surface  of  which  the  solids  settle  in  a 
very  thin  and  homogeneous  layer.  This 


layer  is  scraped  off  by  a  knife.  The 
process  is  said  to  be  considerably 
cheaper  than  that  of  mechanical  grind- 
ing, and  without  its  dangers.  The 
only  drawback  admitted  is  that  the 
white  powder  readily  absorbs  moisture, 
and,  therefore,  must  be  kept  in  water- 
proof packages. 

THICKER  SKINS  PROPOSED 
FOR  BIG  SHIPS 


These  Cast-Steel  Screws,  19'X  Ft.  Long  and 
Weighing  7.590  Lb.,  are  Used 
in  a  Fish-Oil  Press 


Increased  tonnage 
and  speed  withoutcor- 
responding  increase 
of  shell  strength  in- 
creases the  vulnerabil- 
ity of  a  ship  in  col- 
lision, is  the  conten- 
tion of  Sir  Bradford 
Leslie,  in  a  letter  to 
the  London  Times. 
This,  he  says,  is  the 
most  important  part 
of  the  lesson  of  the 
"Titanic"  disaster  that 
should  be  known  and 
understood,  conflicting 
as  it  does  with  the 
preconceived  idea  of 
the  unsinkability  of 
large  ships.  It  is  in 
evidence,  writes  Sir 
Bradford,  that  the 
skin  plating  of  the 
"Titanic*'  was  1  in. 
thick.  \MTile  suffi- 
cient to  sustain  maxi- 
mum strains  due  to 
ordinary  causes,  he 
declares  it  is  inade- 
quate to  afford  reason- 
able security  against 
penetration,  rending, 
or  buckling  in  cases  of  collision  of 
40,000  or  50,U00-ton  ships  with  ice- 
bergs, derelicts  or  other  vessels.  As 
compared  with  a  smaller  ship,  the 
writer  declares  the  thickness  of  the 
"Titanic"  plating  should  have  been  4 
in.  instead  of  1  in.,  adding:  "The  dan- 
ger lies  in  the  mass  of  the  ship;  sub- 
division by  bulkheads  Avill  not  prevent 
a  50,000-ton  ship  with  1-in.  plating  from 
being  cut  in  two." 
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ANVIL  BLOCK  USED  BY  McCORMICK 


Orig^inal  Reaper. 
Parts  of  WhiciJ 
were  Made  on 
the  Granite  Anvil 


One    of    the  most 
valued    possessions  of 
the  McCormicks'  is  the 
solid  old  stone  boulder 
shown    in    the  accom- 
panying illustration. 
It  is  the  primitive  an- 
vil used  by  Cyrus  H. 
McCormick,    and  on 
it   he    fashioned  the 
ironwork  of  the  first 
reaper.     It   is   quite   The  Anvii  Block  on 
probable  that  he  also         Fashioned  the 


Which  Cyxus  H.  McCormick 
First  Practical  Reaper 


shaped   upon   it  the 
two    plows  invented 
l)y  him  in  1830.  The 
jirst  practical  reaping 
machine    ever  made 
was  built  by  him  in 
1831.  McCormick 
moved  to  Chicago 
in  1847,  where  he 
built  extensive 
works    and  began 
manufactur- 
ing reapers. 


SCREW -PROPELLED   SWIMMING  APPARATUS 

A     swimming     apparatus     with  _ 
which  the  inventor  has  succeeded  in 
attaining    16    miles    an    hour  has 
created  much  interest  lately  at  one 
of  the  waterways  near  Paris.  It 
consists  of  a  plank, 
about  6  ft.  long,  with 
metal  floats  attached 
at  each   end,  and  a 
screw  propeller  of  the  type  used  on 
motorboats  mounted  at  the  rear  end. 
The  propeller  is  driven  by  means  of 
pedals. 

5 


The  Inventor  and  His  Apparatus 
Ready  to   Enter  the  Water 


Gliding   through  the   Water  at 
Rate  of  Speed 


Fair 
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other,  is  disregarded,  the  air  brakes 
are  automatically  applied  after  a  lapse 
of  10  seconds  and  the  train  thus 
brought  to  a  stop.  On  the  other  hand, 
the  engineer  can,  by  pressing  a  button, 
prevent  the  automatic  setting  of  air 
brakes  and  proceed  at  a  predetermined 
reduced  speed,  governed  by  another 
mechanism,  until  the  train  has  ap- 
proached near  enough  to  ascertain  the 
nature  of  the  danger  or  a  safety  signal 
has  been  received. 

In  the  various  tests  to  v^hich  this 
signaling  system  has  been  subjecte'd, 


WIRELESS    SAFETY  DEVICE 
FOR  TRAINS 

The  engineers  of  the  Canadian  Pa- 
cific Railroad  have  just  tested,  at 
Toronto,  a  w^ireless  device  for  the  pre- 
vention of  railroad  collisions,  for 
which  the  inventor,  Mr.  F.  W.  Pren- 
tice, claims  such  absolute  reliability 
that  an  engineer  could  drop  dead  in 
his  cab,  w^ith  the  throttle  w^ide  open. 


and  the  moment  a  danger  point  v^as 
reached  the  v^ireless  control  w^ould 
stop  the  train  v^ithin  35  car  lengths. 

The  device  is  a  block  system,  the 
blocks  varying  from  1,500  to  16,000  ft. 
in  length.  The  rails  of  each  block  are 
insulated  from  those  of  connecting 
blocks  so  that  each  forms  a  separate 
circuit,  a  current  of  light  voltage  being 
sent  through  them.  Betv^een  the  rails, 
and  insulated  v^ith  v^ood  for  physical 
protection,  is  a  v^ire  connected  w^ith  a 
generator  w^hich  furnishes  a  v^ave  of 
high  efficiency.  This  wave  jumps  14 
in.  above  the  v^ire  for  the  length  of  the 
block,  so  that  an  antenna,  or  aerial, 
suspended  beneath  the  engine  14  in. 
from  the  roadbed,  catches  the  wave, 
and  flashes  a  green  light  in  the  engine 
cab.  If  a  train  is  on  the  block  ahead, 
»  if  there  is  a  broken  rail,  a  landslide  or 
any  other  obstruction,  the  rail  circuit 
is  broken  and  the  generator  ceases  to 
send  out  its  waves,  the  green  light  in 
the  engine  behind  changes  to  red,  thus' 
apprising  the  engineer  of  danger.  If 
this  danger  signal,  for  some  reason  or 


Wire  Laid  Between  the  Rails  along  Which  Electrical 
Impulses  are  Carried  to  and  from  the  Moving  Train 

it  has  been  found  to  work  successfully 
in  the  different  circumstances,  which 
up  to  this  time  it  has  encountered. 


MOTION  PICTURES  FOR 
MEAT  EXAMINATION 

The  food  inspectors  in  the  slaughter- 
ing houses  of  Berlin  have  been  using 
the  motion-picture  camera  for  some 
time  as  an  important  mechanism  for 
meat  inspection.  Motion  pictures  are 
taken  of  the  meat  to  be  examined  and 
are  then  projected  on  a  screen.  If  the 
meat  is  unsanitary,  moving  micro-or- 
ganisms show  on  the  projected  image. 


CA  statistician  has  calculated  th^t  dur- 
ing the  last  12  months  there  were 
22,000,000,000  telephone  calls  i sounded 
in  the  world,  of  which  number  the 
people  of  the  United  States  used 
14,500,000,000. 
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Caught  by  the 
Incoming  Tide  :  A  Unique 
HoTse-Car  Line  in  Germany 

A  HORSE -CAR  LINE  IN  THE  OCEAN 


.  A  horse-car  line  apparently  running 
on  the  water  of  the  North  Sea  is  one 
of  the  unique  sights  of  Langeoog,  Ger- 
many. People  arriving  at  Langeoog 
by  boat  can  land  only  at  ebb  tide,  and 
the  railway  was  built  to  take  them  to 


JAPANESE  PILE  DRIVER 
^  OPERATED  BY  WOMEN 

The  pile  driver  of  old  Japan  is  a 
crude  but  effective  implement  always 
operated  by  women  under  direction  of 
one  man.  Each  woman  pulls  on  a  sep- 
arate rope  attached  to  one  of  the  main 
cables,  of  which  there  are  usually 
four.  As  many  as  15  or  20  women  are 
used  to  work  one  pile  driver.  The  pile 
drivers  are  used  for  tamping  ground 
for  foundations  as  well  as  for  driving 
piles. 


([Scientific  management  has  now  en- 
tered the  kitchen,  a  mathematically 
inclined  housewife  having  discovered 
it  required  three  quarters  of  an  hour 
to  wash  80  dishes,  whereupon  she  cut 
out  unnecessary  motions  and  reduced 
the  time  to  half  an  hour. 


the  real  shore.  Very  often  the  incom- 
ing tide  catches  up  with  and  gets 
ahead  of  the  horse-drawn  cars  before 
the  shore  is  reached,  and  the  sight 
presented  is  then  as  shown  in  the 
accompanying  illustration. 


A  Woman-Operated  Pile  Driver  in  Japan 


674 


POPULAR  MECHANICS 


Musical 
Bells 
on  Auto- 
mobile 
Showing 
Mounting  of 
the  Chest  of 
Bells  in  Rear 
of  Auto:  the  Keyboard; 
the    Arrangement  of 
the  Bells  in  the  Chest,  and,  in 
the  Center,  One  of  the  Bell  Units 


BELL  CHIMES  FOR  MOTOR- 
CAR MUSIC 

The  latest  idea  in  musical  novelties 
is  the  invention  of  a  Chicago  man,  who 
has  recently  perfected  a  contrivance  of 
electrically  operated  musical  bells  that 
can  be  carried  on  an  automobile,  thus 
making  it  possible  to  play  tunes  while 
toi>ring  through  the  country.  The  ma- 
chine consists  of  a  set  of  32  bells,  tuned 
so  as  to  form  two  and  one-half  octaves 
of  the  musical  scale.  The  bells  are 
compactly  arranged  in  a  rectangular 
box,  20  by  30  by  20  in.,  which  is  carried 
on  the  rear  of  the  motor  car,  and,  when 
covered,  has  much  the  appearance  of 
an  ordinary  automobile  trunk.  The  ap- 
paratus is  operated  by  means  of  a  series 
of  brass  contact  keys  arranged  like  the 
keyboard  of  a  piano.  This  contact 
board  may  be  moved  about  the  car  and 
played  from  any  seat.  The  bells  are 
controlled  by  small  electromagnets  and 
three  dry  cells  serve  to  operate  the 
whole  system. 


STAMP-AFFIXING  AND  CANCEL^ 
ING  MACHINE 

An  automatic  stamp-affixing  and 
canceling  machine  which  is  said  to  be 
a  marvel  of  mechanical  accuracy  has 
been  installed  for  some  time  in  the 
post  office  at  Berlin,  Germany.  It 
handles  all  kinds  of  mail  matter,  in- 
cluding letters,  post  cards,  newspapers 
and  other  printed  matter;  stamping, 
canceling  and  counting  each  individual 
piece  of  mail,  thus  furnishing  a  means 
of  checking  the  amount  of  cash  receipts 
with  the  number  of  stamps  of  various 
denominations  placed  in  the  machine. 

The  machine  is  used  for  handling 
the  mass  of  mail  received  from  large 
concerns.  All  the  clerk  has  to  do  is  to 
run  this  mass  of  mail  through  the  ma- 
chine, and  charge  or  collect  the  post- 
age in  accordance  with  the  count  of 
the  machine. 

Such  a  machine  is  also  adapted  to  be 
used  in  the  offices  of  large  mercantile 
houses. 


NEW  TRANSPORT  SHIP  FOR  SUBMARINES 

The  transport  ship  built  in  France  ordered  by  foreign  governments  to  dis- 
for  a  German  submarine-building  con-  tant  ports  has  several  interesting  fea- 
cern  for  use  in  conveying  submarines     tures.    An  opening  in  the  bow  of  the 
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The  Submarine  Transport 
Ship  "Kanguroo"  Showing 
Bow  Opening,  th  r  ou  g  h 
Which  Submarines  may 
Enter  When  the  Vessel  is 
Submerged  to  the  Dark 
Portion  of  Her  Hull.  A 
Submarine  About  to  Enter 


Left-Hand  View  —The 
Submarine  Basin  When 
the  Vessel  is  Unsubmerged 


Right-Hand  View  — Haul- 
ing a  Submarine  into  the 
Basin,Which  is  Filled  with 
Water  by  Partially  Sub- 
merging the  "Kanguroo" 


Coturtesy  of  The  Sphere,  London 

vessel,  which  is  called  the  ''Kanguroo" 
because  it  carries  the  little  under-water 
fighters  somewhat  as  this  animal  car- 
ries its  young,  allows  of  the  ingress  and 
egress  of  a  submarine  when  she  is  sub- 
merged to  the  beginning  of  the  dark- 
colored  portion  of  her  hull.  Three  sets 


of  derricks  are 
bridges  which 


fitted  to 
span  the 


basin  of  the  "Kanguroo, 


the  steel 
submarine 
which 

be  converted  into 

in  a  very  short  space  of  time.  The  bow 
opening,  of  course,  is  closed  when  the 
vessel  is  on  an  ocean  voyage. 


can 

a  floating  drydock 


676 


POPULAR  MECHANICS 


THREE  OLD  DIMINUTIVE 
BROOKLYN  CHURCHES 

Brooklyn,  the  "city  of  churches,"  has 
three  exceptionally  small  houses  of 
worship,  located  within  a  half  mile  of 
each  other,  which  arouse  considerable 
interest  because  of  their  diminutive 


state  from  the  minerals  in  which  it  oc- 
curs. With  the  advent  of  electrical 
reduction  processes,  however,  its  pro- 
duction became  easy  and  it  is  now 
used  for  a  great  variety  of  purposes, 
at  least  in  Germany. 

Because    of    its  I  great  resistance 
against  corrosion  by  other  chemicals, 
and  because  it  can  be  drawn  into  fine 
wires  and  thin  sheets,  tantalum  is  now 
largely  used  for  certain  dental  and 
surgical  instruments.   Writing  pens  of 
exceptional  durability  are  also  made  of 
tantalum.    These  pens  are  as  elastic 
as  steel  pens,  and,  even  if  left  standing 
in  the  ink  for  several  weeks,  show  no 
trace  of  corrosion.    For  this  reason 
tantalum  pens  are  supplanting  the 
more  expensive  gold  pens  for  foun- 
tain pens. 


The  Apostolic  Church  has  a  Seating 
Capacity  of  about  Fifty 

size.    The  Apostolic 
.church,   located  in  Put- 
nam Avenue,  is  but  25  ft. 
square,  and  has  a  seat- 
ing capacity  of  about 
r^O  persons,  while  the 
Primitive  Methodist 
church     in  Glasson 
Avenue  has  a  seating 
capacity   of   80  per- 
sons.    The  third 
church   illustrated  is 
an  African  Methodist 
church  having  a  congregation  of  only 
19  members. 


CE During  the  excavation  work 
for  the  railway  tunnel  under 
Paris  the   subsoil  has  been 
found  to  contain  a  number 
of    unexpected  minerals, 
such  as  silver,  native  sul- 
phur,   etc.     Samples  of 
these  minerals  have  been 
distributed     among  the 
technical    schools  under 


An  African  Methodist 
Church  Having  a 
Congregation  of  Only 
Nineteen  Members 


THE  COMMERCIAL  USES  OF 
TANTALUM 

Outside  of  the  laboratory  the  rare 
nonmetallic  element  known  as  tan- 
talum was  scarcely  known  until  a 
few  years  ago  when  it  first  found  a 
commercial  use  in  incandescent  lamps. 
It  gained  its  name  because  of  the  "tan- 
talizing" difficulties  the  chemists  had 
to  overcome  in  producing  it  in  a  pure 


Primitive   Methodist  Church  Seating  a 
Congregation   of  Eighty 


such  curious  labels  as  ''silver-bearing 
sand  from  Boulevard  Montmartre," 
"sulphur  from  Rue  Richelieu,"  and  the 
like. 


POPULAR  MECHANICS 


LEAD-POISONING  CASES  AT 
BROOKLYN  NAVY  YARD 

A  large  number  of  cases  of  lead 
poisoning,  one  an  aggravated  case  with 
paralysis,  were  reported  recently  at  the 
Brooklyn  navy  yard. 
Investigation  showed 
the  afflicted  men  had 
all  been  employed  in 
''scaling"  lead  paint  in 
the  double  bottoms  of 
battleships.  A  battle- 
ship has  a  space,  from 
21/2  to  31/2  ft.  in  depth, 
between  the  inner  and 
outer  shells  of  the  bot- 
tom. This  space  is  di- 
vided into  small  com- 
partments usually  not 
more  than  5  or  6  ft. 
square,  and  the  paint 
lining  these  compart- 
ments is  sometimes  a 
quarter  of  an  inch  thick. 
The  ''scaler"  crouches 
on  his  knees  and  oper- 
ates a  compressed-air 
chisel  which  strips  off 
the  paint. 

In  all,  20  men  were 
at  this  time  found  to  be 
suffering  from  lead 
poisoning  caused  by 
work  in  the  double  bot- 
toms, but  nearly  half 
of  the  men  employed 
in  this  work  had  been 
affected  at  one  time  or 
another;  many  of  them 
had  lost  much  time  be- 
cause of  sickness,  and 
two  had  died  as  a  result  of  poisoning. 

CTAn  ancient  French  law  forbidding 
the  drawing  of  water  from  the  sea  has 
caused  a  rather  absurd  situation  at 
Nantes.  When  the  supply  of  fresh 
water  gave  out  temporarily,  the  con- 
tractors building  a  dike  at  the  mouth 
of  the  Loire  used  sea  water.  When 
the  work  was  finished  the  contractors 
were  greatly  astonished  to  receive  no- 
tice from  the  revenue  authorities  claim- 
ing payment  for  the  salt  water,  under 
the  old  law. 


MOVABLE  DISTRIBUTING 
TOWER  FOR  CONCRETE 

The  concrete-distributing  tower  used 
in  the  construction  of  the  new  round- 
house of  the  Lake  Shore  &  Michigan 


The  Traveling  Tower  Used  to  Place  the  Concrete  of  a  Railroad  Roundhouse 

in  Chicago 

Southern  Railroad  in  Chicago,  has  sev- 
eral interesting  features.  The  round- 
house being  405  ft.  in  diameter,  the 
concrete  had  to  be  distributed  over  a 
large  area.  The  cost  of  a  series  of 
wooden  towers  for  the  placing  of  the 
concrete  was  found  to  be  prohibitive, 
so  the  contractors  decided  upon  one 
tower  of  portable  nature. 

The  72-ft.  steel  tower  was  erected 
on  heavy  wooden  skids  provided  with 
steel  liners  which  rest  on  railroad  rails. 
After  the  concrete  has  been  placed  in 
one  section,  the  guy  wires  are  loosened. 
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and  the  tower  is  drawn  back  along  the 
rails  to  the  next  position,  a  hoisting 
engine  providing  the  drawing  power. 


TREE  TRUNK  LOOKS  LIKE 
CLIMBING  BEAR 


Among  curious  formations  of  na- 
ture a  noteworthy  one  is  the  ''Climbing- 
Bear  Tree,"  at  Kenoza  Lake,  N.  Y., 


A  Curious  Growth  on  the  Trunk  of  a  Pine  Tree, 
Resembling  a  Climbing  Bear 


shown  by  the  accompanying  picture. 
The  tree  is  a  native  pine  and  the  nat- 
ural growth  is  on  the  main  trunk  about 
4  ft.  from  the  ground.  Thousands  of 
people  view  this  freak  every  year,  and 
the  initials  and  other  markings  made 
by  them  have  left  many  scars  on  the 
trunk.  Mutilation  of  this  curiosity  be- 
came so  extensive  as  to  threaten  it 
with  destruction,  and  the  tree  has  now 
been  inclosed  by  a  high  fence. 


BRICK   COLUMN  WITHSTANDS 
TREMENDOUS  PRESSURE 

A  pressure  of  6,580,000  lb.  was  re- 
quired to  crack  and  partially  break  a 
brick  column,  12  ft.  high  and  3  ft.  11% 
in.  square,  in  a  recent  exhibition  before 
a  party  of  material-testing  experts  in 


Pittsburgh.  The  demonstration  was 
made  both  for  the  purpose  of  showing 
the  work  of  the  new  government  test- 
ing machine  recently  purchased  by  the 
Bureau  of  Standards,  and  to  give  an 
idea  of  the  resisting  power  of  ordinary 
brick  and  cement  to  tremendous  pres- 
sures. The  brick  column  was  erected 
30  days  before  the  test  and  was  thor- 
oughly dried  out.  The  mortar  used 
consisted  of  one  part  Portland  cement 
and  one  part  sand,  and  is  regarded  as 
very  much  superior  to  the  average 
mortar.  Several  days  before  the  final 
test,  pressures  up  to  4,700,000  lb.  were 
applied  to  the  column  Avithout  notice- 
able result,  although  markings  were 
registered  on  an  instrument  placed  on 
the  column  for  the  purpose.  On  the 
day  of  the  test,  the  heavy  pressure  that 
had  previously  been  applied  was  re- 
lieved and,  beginning  with  1,500,000 
lb.,  the  tension  was  gradually  increased 
until  the  column  broke.  After  the  test 
the  column  was  shown  to  have  retained 
its  strength  in  the  center,  the  breaks 
occurring  only  on  the  surface  of  the 
sides.  The  Pittsburgh  testing  station 
of  the  Bureau  of  Standards  is  equipped 
to  apply  tests  up  to  10,000,000  lb. 


SEAWEEDS  PROPOSED 
AS  FOOD 

The  food  value  of  seaweeds  has  been 
studied  by  Mary  D.  S.  Rose,  assistant 
professor  of  nutrition  in  Columbia  Uni- 
versity. From  the  analysis  of  sea- 
weeds it  would  seem  that  they  would 
be  as  good  foods  as  the  ordinary 
vegetable,  since  they  contain  an  av- 
erage of  three  per  cent  of  fat-pro- 
ducing stuff,  and  14  per  cent  of  sub- 
stances convertible  into  sugar.  On  the 
average,  however,  only  about  half  of 
the  latter  seem  to  be  useful  as  a  food. 
Various  kinds  of  seaweed  have  long 
been  used  as  food  and  as  relishes  in 
Japan. 


CAt  exhibitions  with  hydro-aeroplanes 
in  Europe,  some  airmen  have  intro- 
duced the  novelty  of  illuminating  their 
machines  with  colored  electric  lights 
at  night. 
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Ornithopter  in  a  Gliding  Flight 


MOTORLESS  WING-FLAPPING 
AEROPLANE 

The  growing  interest  evinced  in  the 
"aviette,"  which  is  the  name  given 
wing-equipped  bicycles,  and  the  recent 
failures  of  such  machines  to  fly,  has 
drawn  attention  to  the  fairly  success- 
ful trials  of  a  remarkable  English  ma- 
chine of  similar  nature. 

This  machine  is  a  combination  of  a 
glider  and  an  ornithopter  or  wing- 
flapping  type  of  machine.  The  wings, 
which,  in  gliding  flight,  are  held  sta- 
tionary like  those  of  the  ordinary  aero- 
plane, can  be  moved  in  such  a  way  as 
to  give  a  propulsive  effect  when  actu- 
ated with  the  foot  pedals  provided  for 
the  purpose,  but  no  work  is  required 
by  the  airman  to  keep  them  extended 
in  the  proper  plane  for  gliding. 

Up  to  the  present  time,  however,  the 
machine  has  only  been  launched  from 
the  side  of  a  hill  like  the  ordinary 
glider,  no  attempts  having  been  made 


to  raise  it  off  the  ground  by  flapping 
the  wings.  Also,  a  weight  equal  to  that 
of  a  man  has  taken  the  airman's  place 
in  the  number  of  short  successful 
glides  it  has  made. 


A  SOURCE  OF  WHITE 
FALSE  HAIR 

While  fashion  is  decreeing  many 
pinned-on  puffs  and  braids,  the  white- 
haired  woman 
would  fare  scanti- 
ly if  it  were  not 
for  the  long  fleece 
of  the  Angora 
goat.  A  switch 
made  of 
n  a  t  u  r  a  1 
white  hair 
costs  in 
the  neigh- 
borhood of 
$300  and 
is  often 


Two  Angora  Goats  from  Whose  Fleece  $3,000  Worth  of  False  Hair  Was  Made 
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unobtainable.  The  goats  shown  in 
the  illustration  are  the  property  of  a 
Montana  man.  Their  fleece  last  year 
was  about  22  in.  in  length  and  the 
yield  of  both  of  them  was  close  to  42 
lb.    This  fleece  was  sold  to  a  New 


York  manufacturer  of  hair  goods  for 
$6.50  per  pound,  or  a  total  of  $273. 
After  being  made  up  into  switches 
this  fleece  retailed  for  a  little  more 
than  $3,000.  Every  scrap  of  the  fleece 
was  utilized. 


CAN   LIFE   BE   MADE   FROM  CHEMICALS? 


Is  it  possible  that  the  scientist  with 
a  test  tube  and  a  few  simple,  well- 
known  chemicals  before  him  may  ar- 
tificially originate  life?  The  question 
is  just  now  being  asked  all  over  the 
world,  and  variously  answered  in  the 
negative  or  affirmative,  the  present 
lively  discussion  of  the  subject  being 
due  to  a  recent  address  before  the 
British  Association  for  the  Advance- 
ment of  Science  by  its  president,  Ed- 
ward A.  Schafer,  professor  of  physi- 
ology in  Edinburgh  University,  who 
threw  out  suggestions  which  hint  at 
this  startling  possibility. 

He  does  not  say  that  this  has  been 
done,  as  has  been  reported,  nor  does 
he  say  that  he  has  attempted  it,  but  he 
sees  no  reason  to  doubt  that  it  may  be 
done.  He  says  the  problems  of  life 
(as  distinguished  from  soul)  are  es- 
sentially problems  of  matter,  and  must 
be  investigated  by  the  same  methods; 
that  living  beings  are  governed  by 
laws  identical  with  those  which  govern 
inanimate  matter,  and  that,  therefore, 
the  manifestations  of  life  ma}^  be  ex- 
plained without  the  aid  of  any  special 
unknown  form  of  energy.  The  most 
obvious  of  these  manifestations  are 
spontaneous,  or  voluntary  movement, 
whether  in  a  highly  organized  being, 
like  a  human,  a  dog  or  a  bird,  whose 
motions  may  be  most  complicated,  or  in 
the  little  mass  of  slime,  called  the  slug 
amoeba,  which  shows  life  only  by 
throwing  out  projections  of  its  struc- 
tureless substance.  This  so-called  amoe- 
boid movement  is  also  possessed  not 
only  by  individual  cells  of  the  more 
highly  organized  beings,  such  as  the 
white  blood  corpuscles,  connective- 
tissue  cells,  growing  nerve  cells,  and 
young  cells  everywhere,  but  may,  like- 
wise, be  observed  in  inanimate  sub- 


stances and  mixtures,  as,  for  instance, 
oil  drops,  globules  of  mercury,  solu- 
tions of  certain  salts,  etc.,  in  which 
latter,  however,  the  movements  are 
caused  by  purely  chemical  reactions, 
that  produce  changes  in  the  surface 
tension  of  the  fluids  under  examina- 
tion. 

Professor  Schafer  believes  there  can 
be  no  doubt  that  the  complex  actions 
characteristic  of  the  cells  of  higher  or- 
ganisms have  been  developed,  in  the 
course  of  evolution,  from  the  simple 
movements  of  the  slime,  or  protoplasm, 
referred  to.  He  also  believes  that  in 
many  well-known  chemical  and  physi- 
cal phenomena  and  reactions,  other  es- 
sential processes  of  life  are  more  or  less 
exactly  imitated  in  the  inanimate 
world,  the  crystallization  of  salts  be- 
ing one  example. 

The  elements  composing  living  sub- 
stance are  few  in  number,  well-known 
and  either  already  existing  in  nature 
or  easily  producible.  The  combination 
of  these  elements  into  a  compound 
containing  about  TO  per  cent  of  water 
represents  the  chemical  basis  of  life, 
(^protoplasm),  and  when  the  scientist 
succeeds  in  building  up  this  compound 
from  its  simple  elements,  Professor 
Schafer  considers  it  probable  that  it 
will  exhibit  the  phenomena  which  we 
call  life.  He  insists  that  life  originated 
from  the  simple  chemicals  or  elements, 
composing  the  protoplasm,  taking 
countless  ages,  perhaps,  to  arrive  at  the 
elementary  state  of  living  matter  rep- 
resented by  the  slug  amoeba  and  the 
simple  cell  Avith  a  nucleus  or  kernel 
like  the  white  blood  corpuscle  or  the 
connective-tissue  cell,  which  is  the  ulti- 
mate basis  of  all  higher  forms  of  life, 
even  of  man  himself.  This  process  of 
origination  and  evolution  of  life  is  go- 
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ing  on  constantly,  Professor  Schafer 
states,  and  he  sees  no  reason  why  the 
chemist  should  not  eventually  succeed 
in  producing  life  in  its  most  primitive 
form  in  his  laboratory. 

The  success  of  previous  workers 
along  this  line  in  fertilizing  the  eggs  of 
certain  low  forms  of  animal  life  by 
means  of  chemical  substances,  so  that 
they  will  hatch  out  in  the  natural  way, 
may  be  considered  to  confirm  Schafer's 
theory  of  the  chemical  origin  of  life, 
and  his  belief  that  in  its  simplest  form, 
at  least,  it  can  be  produced  artificially. 


C  A  French  court  has  recently  decided 
that  since  all  public  officials  are  re- 
quired to  have  completed  their  com- 
pulsory military  service  before  taking 
office,  and  as  no  military  service  is 
exacted  from  women,  women  are  not 
eligible  for  any  government  positions 
in  France. 


FOLDING  OPERA  GLASSES 

A  novel  folding  opera  glass  has  just 
been  introduced  by  a  firm  of  German 
opticians.  The  lens  tubes  are  collapsi- 
ble like  a  telescope,  and  may  be  shut 


by  a  slight  twist  of  a  finger-and-thumb 
hinge.  The  glasses  collapse  into  an 
exceptionally  small  space. 


SAFE  RETREAT  FOR  BOILER -TEST  OBSERVERS 


Protection  for  observers  of  recent 
low-water  locomotive-boiler  explosion 
tests,  made  at  Coatesville,  Pa.,  was  af- 
forded by  a  bomb-proof  ''fort"  ererted 
directly  back  of  the  boilers  and  about 
250  ft.  away.  As  shown  in  the  accom- 
panying illustration  it 
was  formed  of  an  en- 
gine firebox  laid  upon 
its  side  and  protected 
on  the  exposed  side  by 
a  cribbing  of  ties  with 
a  cinder  filling.  The 
official  observers  stood 
back  of  this  on  a  plat- 
form from  which  they 
could  look  over  the  top 
of  the  fort  toward  the 
boilers.  Telescopes 
were  mounted  on  the 
top  of  the  firebox  by 
means  of  which  the 
steam  gauges  and 
water  glasses  of  the 
boilers  under  test  could  be  read.  At 
the  rear  of  the  platform  were  placed  in- 
dicators which  disclosed  to  the  observ- 


ers the  fall  of  the  water  level  in  the 
boiler  under  test  and  the  boiler  pres- 
sure. In  addition  to  the  "fort,"  a 
grandstand  was  erected  at  a  safe  dis- 
tance, and  from  this  vantage  point 
8,000  persons,  including  railroad  men. 


From  This  'Fort"  Official  Observers  Witnessed  Locomotive-Boiler  Tests 


government  officials,  engineers  and 
scientists  of  America  and  Europe,  wit- 
nessed the  tests. 
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CAMP  BABY  HAS  PRAIRIE- 
SCHOONER  BED 

A  successful  arrangement  by  which 
the  "young  hopeful"  can  share  the 
camp  in  the  wilds  was  contrived  with 


The  Homemade  Prairie  Schooner  That 
Served  as  Both  Carriage  and  Bed 


a  single  pair  of  wheels  from  a  baby 
cart.  A  provision  box  forms  the  body 
of  the  vehicle,  while  willow  sticks  pro- 
vide the  tongue  and  ribs.  A  piece  of 
rubber  tablecloth  keeps  the  showers 
off  in  the  daytime,  and  at  night  a  mos- 
quito bar  is  thrown  over  all  for  the 
benefit  of  the  youthful  complexion. 


GOLD  AND  SILVER  HARDENED 
BY  TITANIUM 

A  method  of  hardening  gold  and  sil- 
ver by  the  use  of  titanium  has  been 
patented  by  a  titanium  company  of 
Niagara  Falls,  N.  Y. 

The  wearing  quali- 
ties of  such  articles  as 
sterling-silver  knives, 
forks  and  spoons,  for 
instance,  will  be  much 
improved  by  this 
method  of  hardening. 

In  adding  titanium 
to  sterling  silver  or 
gold,  an  alloy  of  cop- 
per and  titanium  is 
first  made  up,  contain- 
ing 99  per  cent  copper 
and  1  per  cent  titanium. 
This  alloy  is  then  used 
for  making  sterling  sil- 
ver or  alloyed  gold.  Sterling-silver 
articles  of  such  composition  would  con- 
tain 925  parts  silver,  74.25  parts  cop- 
per, and  0.75  parts  titanium. 


PAPER  FRAMEWORK  FOR 
GAS  MANTLES 

A  novel  way  of  making  gas  mantles 
has  just  been  discovered  by  Professor 
Pierucci  of  the  University  of  Pisa,  in 
Italy.  He  has  recently  invented  a  new 
kind  of  paper  which  conducts  electric- 
ity fairly  well,  and  which,  he  claims, 
can  be  used  in  making  gas  mantles. 
These  mantles  are  said  to  be  stronger 
than  those  now  in  use,  and  it  is  said 
they  will  be  cheaper,  for  they  can  be 
made  from  smaller  quantities  of  the 
rare  thorium  and  cerium  oxides  which 
are  used  in  all  gas  mantles.  The  man- 
tles are  woven  from  fine  strips  of  the 
paper,  and  then  soaked  in  a  solution  of 
the  thorium  and  cerium  salts.  After 
drying,  the  paper  is  burned  out,  leav- 
ing a  mantle  similar  in  composition  to 
the  one  now  used. 


MOLASSES  USED  TO  LAY 
DUST  IN  AFRICA 

The  use  of  molasses  to  lay  the  dust 
in  the  diamond-mine  section  of  South 
Africa  bids  fair  to  turn  that  section  of 
the  world  into  a  huge  sheet  of  flypaper, 
according  to  African  Engineering.  It 
has  been  attended  with  great  success 
Avherever  tried,  and  possesses,  it  is 
stated,  many  advantages  over  water 
and  other  dust  layers.  The  molasses  is 
used  in  a  diluted  state,  and  not  only 
covers  over  dust  in  the  roadways,  but 
absorbs  dust  and  moisture  from  the  at- 
mosphere as  well.  The  only  difiiculty 
in  the  use  of  the  solution  is  the  result- 
ing mud  which  is  very  sticky  and 
makes  the  streets  and  roads  where  it 
has  been  used  most  uncomfortable  for 
ordinary  use.  The  scientists  employed 
in  the  mines  are  now  working  on 
schemes  to  overcome  this  objectionable 
feature.  Immense  quantities  of  molas- 
ses can  be  secured  from  the  Natal  plan- 
tations at  a  very  low  price,  so  that  the 
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use  of  the  sticky  fluid  is  the  most  eco- 
nomical solution  of  the  dust  evil  to  be 
found  in  that  section  of  the  world. 


ROTARY- WING  PROPELLER 
FOR  AUTOMOBILES 

The  aerial-propeller- driven  automo- 
bile of  Bertrand  de  Lesseps,  a  brother 
of  the  well-known  airman,  has  shown 
itself  particularly  efficient,  due,  accord- 
ing to  the  inventor,  to  the  peculiar 
shape  of  the  propeller,  which  is  called  a 
*'rotary-wing."    The  shape  and  curve 


GERMAN  ARTIFICIAL 
RUBBER 

The  process  of  making  artificial  rub- 
ber, the  latest  triumph  of  chemical 
science,  is  not  yet  available  for  indus- 
trial application,  according  to  Dr.  Carl 
Duisberg,  president  of  the  Society  of 
German  Chemists  and  a  leader  in  the 
discovery. 

"You  may  have  received  the  impres- 
sion," said  Doctor  Duisberg,  in  ad- 
dressing the  Eighth  International  Con- 
gress of  Applied  Chemistry  in  New 
York,  "that  the  problem  of  preparing 


Automobile  Driven  by 
"  Rotary- Wing" 
Aerial  Propeller 


of  the  propeller  are  based  on  those  of  a 
bird's  wing. 

The  first  long  trip  of  the  automobile 
was  from  a  suburb  near  Paris,  to 
Lyons,  a  distance  of  some  250  miles, 
during  which  it  maintained  a  fairly 
high  speed  without  trouble  of  any  kind. 
Later,  the  automobile  was  lashed  upon 
a  scow  which  carried  a  load  of  270 
tons,  and  succeeded  in  propelling  it  on 
the  River  Rhone  at  a  speed  of  5  miles 
an  hour  downstream,  and  two  miles 
an  hour  against  the  current.  The 
scow  was  as  manageable  as  if  driven 
by  the  ordinary  marine  propeller,  turn- 
ing, backing,  and  going  forward  again 
under  perfect  control. 


this  rubber — understand  that  it  is  real 
rubber  and  not  a  substitute  for  rubber 
— had  been  solved.  Yet,  if  you  ask  me 
to  answer  you,  honestly  and  truly, 
when  synthetic  rubber  will  bring  the 
millions  which  prophets  see  in  its  ex- 
ploitation, I  must  say  that  I  do  not 
know.  But  the  stone  is  rolling  and  we 
will  see  to  it  that  it  reaches  its  desti- 
nation. Artificial  rubber  may  soon  play 
as  important  a  role  in  the  markets  of 
the  world  as  does  natural  rubber  now." 

Doctor  Duisberg  exhibited  a  variety 
of  articles  made  of  the  German  arti- 
ficial rubber.  Among  them  were  two 
excellent  specimens  of  automobile  tires, 
one  a  heavy  oiA-in.  tire,  the  other  a 
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Receiving  a  Message 

by  Searchlight  Telephony 


4-iii.  tire,  which  he  had  taken  off  his 
automobile  before  starting  for  America. 
Both  tires  had  run  over  4,000  miles, 
and  yet  they  appeared  to  be  just  as 
good  as  new.  The  original  tread  had 
not  yet  worn  off,  the  only  evidence  of 
wear,  in  fact,  being  the  seasoning  of 
the  original  rubber  color  to  a  light 
brown. 

Another  exhibit  was  a  ball  made  of 
artificial  rubber.  He  dropped  the  ball 
to  the  floor  and  it  sounded  like  so  much 
lead.  Then  he  applied  heat  to  the  plas- 
tic ball  for  a  few  seconds,  and  threw  it 
to  the  floor  with  force.  It  bounced  20 
ft.  into  the  air,  landed  on  the  head  of 
one  of  his  assistants  on  the  stage,  and 
rebounded  into  the  auditorium. 


(TThe  University  of  California  has  in- 
stituted a  chair  of  automobile  science, 
this  being  the  first  university  to  recog- 
nize the  motor  car  in  so  distinctive  a 
manner. 


TELEPHONING  WITH  SEARCH- 
LIGHTS 

Transmitting  speech  by  mean*  of 
beams  of  light,  which  is  the  way  the 
earliest  experiments  in  speech  trans- 
mission were  carried  on,  is  to  undergo 
extensive  tests  to  determine  its  useful- 
ness as  a  means  of  communication  be- 
tween ships  in  a  , battle  fleet.  So  far, 
the  gas-searchlight  telephone  has  not 
proved  eft'ective  in  a  range  of  more  than 
three  miles,  even  though  the  search- 
lights employed  were  of  the  most 
powerful  type,  but  progress  is  hoped 
for  through  the  continued  experiments. 

In  the  beam-of-light  method  of 
telephony  a  microphone  drum  is  so 
placed  as  to  put  the  flame  in  a  state  of 
vibration  corresponding  to  the  speech 
waves.  A  large  beam  of  light  so  con- 
trolled can  be  projected  by  means  of  a 
mirror  to  a  considerable  distance  in  the 
form  of  parallel  rays,  and  at  the  receiv- 
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ing-  station  can  be  concentrated  upon  a 
photo-electric  cell  of  crystalline  sele- 
nium, the  resistance  of  which  will  vary 
according-  to  the  illumination  and  so 
affect  a  telephone  receiver. 

One  of  the  most  important  features 
of  searchlight  telephony  is  that  a  mes- 
sage cannot  be  picked  up  except  by 
those  in  line  with  the  Vi^ht  beams. 


HAND-DRIVEN  GENERATOR 
FOR  WIRELESS  OUTFIT 

A  hand-driven  generator  has  been 
developed  by  the  United  States  Signal 
Corps  to  furnish  electricity  for  the 
operation  of  portable  wireless-tele- 
graph outfits.  It  comprises  a  small 
generator  having  a  rotor  turned  by 
hand  cranks  thrcjugh  suitable  gearing. 
Two  cranks  are  provided,  and  one  or 
two  men  may  be  employed  to  turn 
each.  A  low  and  high-speed  release 
disengages  the  driving  gear  when  the 
speed  rises  above  or  falls  below  a  pre- 
determined limit,  so  that  the  rotor  may 
be  kept  at  a  fairly  constant  speed.  The 
generator  is  light  enough  to  be  packed 
on  a  mule,  and  is  capable  of  turning- 
out  about  200  watts,  which  gives  the 
wireless  outfit  a  sending  radius  of  about 
15  miles. 


CONVEYOR  HAS  SAFETY 
STOP  SWITCHES 

The  bucket  conveyor  in  a  Chicago 
power  plant  is  equipped  with  an  in- 
genious safety  control  by  means  of 
which  the  movement  of  the  conveyor 
may  be  stopped,  should  trouble  occur, 
without  the  necessity  of  running  to  the 
main  control  switch,  which  might  be 
some  distance  away,  or  on  another 
level.  In  this  instance,  a  safety  control 
is  effected  by  including  in  the  circuit 
of  the  holding  coil  on  the  automatic 
motor  starter  a  number  of  knife 
switches,  located  at  the  principal  points 
of  the  conveyor  travel.  Such  a  switch 
is  located  at  each  turn  where  buckets 
are  likely  to  become  upset,  and  others 
are  located  at  the  mid-points  of  the 
vertical  and  horizontal  travels. 


CA  Louisville,  Ky.,  lousiness  man,  who 
is  also  something  of  a  statistician,  de- 
clares that  the  growing  use  of  the 
automobile  is  having  a  disastrous 
effect  on  the  millinery  business,  ladies 
declining  to  wear  elaborate  hats  nowa- 
days because  they  will  be  torn  to 
pieces  by  the  rush  of  air  met  in  riding 
in  automobiles. 
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OLD  MOTORCYCLE  ENGINE 
DRIVES  WASHER 

An  interesting  power  plant  for  the 
driving  of  a  washing  machine,  or  other 
domestic  machines  of  similar  nature,  is 


Wash 


here  shown.  The  power  is  derived 
from  an  old  motorcycle  engine.  The 
outfit  has  been  in  use  for  more  than  a 
year. 


SCREEN  PROTECTORS  FOR 
OPEN  MANHOLES 

Every  crew  of  the  Commonwealth- 
Edison  Company,  working  in  the 
downtown  section  of  Chicago,  is  pro- 
vided with  a  screen  cover  of  the  same 
size  as  the  standard  manhole  cover  for 
protection  while  at  work  in  the  con- 
duits. After  the  men  have  gone  below, 
the  screen  is  dropped  into  place  on 
the  sills  of  the  manhole  framing.  This 
screen,  which  consists  of  /i-in.  inter- 
woven steel  wire,  and  is  strong  enough 
to  bear  the  weight  of  a  horse,  protects 
both  workmen  and  passers-by  from 
accident,  and  at  the  same  time  admits 
sufficient  air  to  the  underground 
chamber. 


MAKING  FERTILIZER  BY 
EXPLOSION 

The  newest  method  of  obtaining  ni- 
trogen from  the  atmosphere  for  fertili- 
zers uses  gas  instead  of  electricity.  A 
gas  which  will  burn  is 
mixed  with  air,  and 
when  the  mixture  is 
lighted  an  explosion  re- 
sults, and  this  causes 
the  nitrogen  and  the 
oxygen  of  the  air  to  com- 
bine with  each  other  to 
make  a  compound  which 
can  be  absorbed  in 
water,  mixed  with  lime, 
and  sold  as  a  fertilizer. 
The  substance  produced 
is  known  chemically  as 
calcium  nitrate.  The  best  results  are 
obtained  from  the  explosion  when  the 
gases  are  under  a  pressure  of  75  lb.  to 
the  square  inch,  and  when  oxygen  is 
added  to  the  air,  and  the  mixture  is 
heated  before  the  explosion. 


STRANGE  FOSTER  MOTHER 
FOR  RATS 

Following  the  lead  of  the  Califor- 
nia cat  described  in  these  pages  some 
months  ago,  an  Ohio  cat  has  taken  to 
nature  faking.  It  inhabits  the  plant 
of  a  paper  company  of  Hamilton, 
Ohio,  and  this  fall  was  attracting 
attention  by  mothering  a  family  of 
seven  rats.  Employes  of  the  plant  dis- 
covered the  unusual  combination  one 
day  when  they  went  into  the  cellar. 
They  lifted  cat  and  rats  into  a  basket 
and  have  kept  them  together  ever 
since. 


Cat  Which  Mothered 
Rats  She  Found  in  • 
Factory  Cellar 


THE  WONDERS  OF  LIGHT 


By 

J.  GORDON  OGDEN,  Ph. 


IX  — The  Rise  of  Photography 


FOR  all  practical  purposes,  the  spec- 
trum of  sunlight  consists  of  three 
parts:  that  which  gives  the  visible 
light,  extending  from  the  red  to  the 
violet,  the  portion  below  the  red  known 
as  the  heat  spectrum,  where  the  waves 
are  too  long  to  be  seen,  and  the  portion 
beyond  the  violet,  where  the  waves  are 
too  short  to  be  visible.  It  is  upon  these 
latter  waves  that  the  art  of  photog- 
raphy depends.  They  are  the  chemists 
of  the  ether  kingdom,  and  by  their  in- 
cessant pounding  upon  different  kinds 
of  molecules,  they  produce  such 
changes  as  render  possible  the  wonder- 
ful portrayal  and  delineation  of  the 
natural  world. 

The  curious  property  possessed  by 
certain  compounds  of  silver,  of  darken- 
ing under  the  influence  of  light,  had 
been  observed  for  many  centuries. 
Man,  as  usual,  was  slow  to  perceive  the 
full  meaning  of  this  very  suggestive 
hint  from  nature,  even  as  he  had  been 
slow  to  understand  why  his  skin  turned 
brown  under  the  influence  of  the  sun- 
light. It  was  not  until  the  year  1802 
that  the  first  experiments  were  made 
from  which  the  art  of  photography  took 
its  rise.  In  that  year.  Davy  and  Wedge- 
wood  soaked  some  paper  in  a  solution 
of  silver  nitrate  and,  after  drying  it  in 
the  dark,  placed  upon  it  some  leaves 
and  exposed  the  combination  to  the 
sunlight.  In  a  few  minutes  the  paper 
around  the  leaves  became  dark,  while 
the  portion  under  the  leaves  remained 
white.  This  was  the  first  actual 
photograph  ever  taken  by  man.  In  a 
few  minutes  more,  of  course,  the  paper 
became  dark  all  over,  as  the  experi- 
menters knew  no  way  to  check  the 
further  action  of  the  light  on  that  part 
of  the  paper  before  protected  by  the 
leaves. 

Nevertheless  the  door  had  been 
opened  a  little,  and  the  harnessing  of 
the  sunlight  was,  after  that,  simply  a 


The  First  Actual  Photograph  Taken  by  Man  was  a 
Silhouette  of  a  Leaf 

matter  of  detail  to  Ije  worked  out  by 
patient  investigators.  Wedgewood 
wondered  whether  it  would  be  possible 
to  make  pictures  of  other  things  be- 
sides leaves.  Away  back  in  the  six- 
teenth century,  an  Italian  by  the  name 
of  Porta  had  observed  that  when  light, 
say  from  a  landscape,  is  admitted  into 
a  darkened  chamber  through  a  tiny 
hole  in  the  Avindow  shutter,  a  beautiful 
image  of  the  landscape  appears  upon 
the  opposite  wall  of  the  room. 

Wedgewood  made  a  small,  light- 
tight  box,  the  forerunner  of  the  mod- 
ern camera,  placed  a  piece  of  his  sensi- 
tized silver  paper  in  the  interior  of  the 
box  against  one  side,  and  admitted 
light  through  a  small  opening  in  the 
side  opposite  to  the  sensitized  paper. 
Since  light  travels  in  straight  lines,  an 
image  appeared  upon  the  paper.  The 
paper  exposed  to  the  image,  darkened 
in  proportion  to  the  diflferent  light 
values  of  the  image,  and  the  first  land- 
scape ''study"  had  been  given  to  the 
world.  Unfortunately,  it  was  just  as 
fleeting  as  its  predecessor,  as  neither 
Wedgewood  nor  Davy  could  "fix"  the 
image  copied  onto  the  paper  by  the 
wonderful  fingers  of  the  sunlight.  In 
further  experiments  they  found  that  by 
using  a  small  ''burning  glass,"  or 
double-convex  lens,  instead  of  the  pin- 
hole, they  could  get  much  sharper 
pictures,  and  get  them  much  more 
quickly. 

Then  came  Niepce,  a  Frenchman, 
who  made  the  next  step  in  photog- 
raphy. He  was  familiar  with  the  cu- 
rious fact  that  asphaltum,  the  very  ma- 
terial which  we  use  nowadays  in  the 
making  of  roadways,  was  affected  in 
some  mysterious  way  by  the  action  of 
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light.  He  had  learned  that  this  black 
mineral  pitch,  or  bitumen,  would  read- 
ily dissolve  in  certain  oils,  such  as  tur- 
pentine or  the  oil  of  lavender,  provided 
it  had  not  been  exposed  to  light.  If, 
for  example,  he  coated  a  metal  plate 
w^ith  a  thin  film  of  asphalt,  and  allowed 
light  of  different  degrees  of  intensity 
to  act  upon  this  coating,  and  then 
poured  oil  of  lavender  over  the  whole 
plate,  the  asphalt  had  become  more  or 
less  insoluble;  altogether  so,  where  the 
light  had  acted  with  its  full  intensity, 
but  still  quite  soluble  where  the  light 
had  acted  least.  He  accordingly  pre- 
pared such  a  plate,  placed  it  in  a  box 
similar  to  the  one  used  by  Wedgewood, 
and  allowed  an  image  to  fall  upon  it. 
Now  an  image  is  made  up  of  light  of 
varying  degrees  of  intensity.  The  im- 
age reflected  from  a  person,  for  ex- 
ample, would  have  strong  light  from 
the  collar  and  face,  and  less  light  from 
a  black  suit.  The  hands  and  cuffs 
would  be  white,  while  the  shoes  would 
reflect  very  little  light  into  the  camera, 
as  white  is  an  excellent  reflector,  and 
black  substances  absorb  most  of  the 
light    that  falls 


After  Niepce  had  made  the  exposure 
he  developed  the  plate  by  pouring  over 
it  the  oil  of  lavender.  The  oil  dissolved 
the  bitumen  that  had  not  been  affected 
by  the  light  of  the  image,  and  dissolved 
in  a  like  manner,  in  a  proportionate 
way,  more  or  less  of  the  pitch  that  had 
been  to  some  extent  affected  by  the 
light.  He  therefore  obtained  a  picture 
made  up  of  varying  thicknesses  of  bi- 
tumen, corresponding  exactly  to  the 
lights  and  shades  in  the  image.  This 
method  is  still  used  in  a  modified  form 
in  the  preparation  of  copper-plate 
prints,  and  for  certain  purposes  it  is 
unexcelled. 

About  the  year  182"9,  Niepce  was 
joined  by  another  Frenchman,  Da- 
guerre,  who  entered  with  him  upon  the 
work  of  experimentation  with  great 
zeal,  until  the  death  of  Niepce,  four 
years  later.  Daguerre  went  on  with 
the  problem  of  photography  and  one 
day,  by  a  lucky  chance,  stumbled  upon 
the  one  essential  thing,  the  one  im-> 
portant  link  in  the  chain.  He  had  ex- 
posed a  plate,  sensitized  with  the 
iodide  of  silver.  Upon  looking  at  the 
plate,  which  had  not  been  ex- 
posed long  enough  to  form  a 
^  visible  image,  he  was  discour- 
aged,  and  carelessly  tossed  it  into 
^^^^  an  old  cupboard  filled  with 
chemicals.  The  next  day,  hap- 
pening  to  come  across  the  plate, 
r  he  noticed  to  his  great  surprise 
that  the  discarded  plate  was  quite  bril- 
liant with  a  sharp,  clear-cut  image  in 
black  and  white.  Immediately  he  di- 
vined that  some  one  or  other  of  the 
chemicals  in  the  closet  was  responsi- 
ble for  the  development.  He  then  pro- 
ceeded in  a  methodical  way  to  learn 
which  chemical  had  done  the  work. 
He  exposed  plate  after  plate,  placing 
them  one  by  one  in  the  closet,  each 
time  removing  one  chemical  from  the 
shelves.  Still  the  plates  developed, 
even  after,  as  he  thought,  every  chem- 
ical had  been  removed.  In  great  per- 
plexity he  was  about  to  give  up  the 
idea  that  the  development  was  due  to 
a  chemical,  when  he  happened  to  no- 
tice an  old  shell  containing  a  few  drops 
of  mercury,  lying  on  the  floor  of  the 
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closet.  He  removed  the  mercury,  tried 
another  plate,  and  lo,  it  did  not  de- 
velop. It  was  the  vapor  of  mercury 
that  had  done  the  work, 
and  the  world  had 
learned  something  new, 
namely,  how  to  de- 
velop a  latent  image. 

This  discovery  of 
Daguerre's  spread  rap- 
idly throughout  the 
world,  and  soon  every 
laboratory  av  a  s  the 
theater  of  photograph- 
ical  experiments.  Pes- 
simists deplored  the 
discovery,  as  they  pre- 
dicted the  downfall  of 
portrait  painting;  but 
photography  had  come 
to  stay,  and  in  no  wise 
has  it  injured  the  beau- 
tiful art  of  painting, 
any  more  than  it  has 
that  of  sculpture. 

The  first  photograph 
taken  by  Daguerre's 
process  in  America  was 
by  Samuel  F.  B.  Morse, 
the  inventor  of  the  tel- 
egraph. In  1839,  Professor  Draper 
took  the  first  photograph  of  a  human 
being.  It  is  interesting  in  these  days  of 
rapid  photography  to  review  the  condi- 
tions under  which  this  first  photograph 
was  taken.  The  sitter  for  this  counter- 
feit representation  of  the  human 
countenance,  had  her  face  covered  with 
flour,  her  head  tightly  clamped  between 
iron  rods,  and  sat  in  the  full  glare  of 
the  sunlight  on  the  roof  of  Columbia 
University  for  25  long  minutes,  facing 
a  camera  whose  lens  was  5  in.  ii,  diam- 
eter. The  torture  to  which  the  sitter 
was  subjected  and  the  agonized  look 
revealed  by  the  photograph,  are  mute 
evidences  that  having  one's  picture 
"took,"  70  years  ago,  was  quite  a  seri- 
ous operation. 

Then  came  the  discovery  that  the 
use  of  1)romide  of  silver  would  give 
quicker  results  than  the  iodide.  The 
time  was  then  shortened  to  two  min- 
utes. Imagine  how  long  those  two 
minutes  must  have  appeared  to  a  sitter 


in  those  days,  when  we  of  the  twen- 
tieth century  have  great  difficulty  in 
sitting  still  for  the  same  number  of 


The  First  Photograph  of  a  Person  was  Taken  by  Professor  Draper,  of  a 
Woman  Who  Sat  in  the  Sunshine  on  a  Roof  for  25  Minutes 


seconds!  In  1841,  the  invention  of  the 
Voigtlander  lens  cut  down  the  time  of 
exposure  still  more. 

The  old  Daguerre  process  meant  only 
one  picture  for  each  sitting,  and  it  was 
not  customary  for  people  in  the  pioneer 
days  of  photography  to  coolly  order  a 
dozen  or  two  of  photographs,  as  that 
meant  just  that  many  sittings.  Each 
picture  was  a  "positive,"  and  was  taken 
home.  The  photographer  had  no  "neg- 
ative" from  which  he  could  reproduce 
a  thousand  or  more,  as  he  does  today. 
And  yet  those  old  daguerreotypes  were 
wonderful  pictures,  and  compare  quite 
favorably,  in  detail  and  artistic  merit, 
with  the  best  work  of  today. 

The  next  important  discovery  was 
that  of  Fox-Talbot,  an  Englishman, 
who  showed  the  world  how  to  make 
''negatives,"  from  which  any  number 
of  photographic  copies,  or  "positives" 
might  be  made.  These  negatives  were 
made  on  paper.  In  1851,  Niepce  de  St. 
Victor,  appreciating  the  difficulties  of 
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printing  through  paper,  used  glass 
plates  coated  with  the  bromide  of  sil- 
ver and  albumen.  This  was  the  first 
use  of  glass  plates  in  photography. 
Collodion,  a  solution  of  guncotton,  was 
next  used  as  a  substitute  for  albumen. 

The  great  disadvantage  of  the  vari- 
ous methods  at  this  time  was  the  fact 
that  the  plates  had  to  be  wet,  and  al- 
though the  *'wet-plate"  process  pro- 
duces beautiful  results,  it  was  a  great 
handicap  to  the  availability,  under  all 
conditions,  of  the  photographer's  art, 
and  only  experts  could  produce  good  re- 
sults. Finally,  Doctor  Taupenot  coated 
a  plate  with  albumen,  dipped  it  into  a 
solution  of  silver  nitrate,  and  dried  it. 
The  first  dry  plate,  now  so  commonly 
used,  had  arrived.  It  was  only  one- 
sixth  as  sensitive  as  the  old  wet  plate, 
but  it  was  a  forward  step,  eliminating 
the  disagreeable  features  of  the  older 
process.  In  1871,  Doctor  Maddox  sub- 
stituted gelatine  for  collodion.  The 
dry  plate  now  consisted  of  an  emulsion 
of  bromide  of  silver  and  gelatine.  The 
next  improvement  was  the  use  of  thin 
films  of  celluloid  instead  of  glass  plates, 
making  possible  the  marvelous  ad- 
vances of  the  last  30  years  in  the  field 
of  photographic  application. 

A  few  words  concerning  the  chemis- 
try of  photography  may  possibly  be  of 
interest.  Light  waves  have  the  power 
of  ''reducing"  certain  chemical  salts. 
To  "reduce"  means  to  take  something 
from  something  else.  Bromide  of  sil- 
ver, for  example,  is  made  up  of  silver 
and  bromine.  When  the  image  falls 
upon  the  emulsion  of  silver  bromide, 
the  light  breaks  up  the  combination  be- 
tween the  silver  and  bromine,  and  sets 
the  silver  free  in  its  metallic  form,  in 
exact  proportion  to  the  intensity  of  the 
light  in  the  different  parts  of  the  image. 
If  the  plate  in  which  such  change  has 
taken  place  is  looked  at  by  means  of  a 
ruby-colored  light,  it  does  not  seem  to 
have  been  affected  at  all,  as  the  image 
is  "latent."  The  plate  is  then  placed  in 
a  "developing"  solution,  which  simply 
continues  what  the  light  started,  and 
makes  a  further  reduction,  depositing 
pure  silver  which  is  (in  fine  deposits) 
perfectly  black,  on  the  parts  of  the 


plate  where  the  action  of  the  light  was 
strongest.  It  has  no  effect  on  the  parts 
of  the  plate  where  the  light  had  not 
acted.  The  plate  is  now  a  mixture  of 
pure  silver,  partially  reduced  silver, 
and  silver  bromide.  It  is  then  placed 
in  a  bath  of  hyposulphite  of  sodium, 
commonly  called  "hypo."  This  sub- 
stance has  no  effect  upon  the  reduced 
silver,  but  will  dissolve  silver  bromide. 
A  negative  is  thus  produced  of  varying 
thicknesses  of  silver,  heavier  where  the 
light  action  was  stronger,  thinner 
where  it  was  weaker,  and  absolutely 
none  where  the  light  had  not  acted  at 
all,  as  in  the  densest  shadows  in  the 
image.  This  negative,  after  it  has  been 
thoroughly  washed  and  dried,  is  then 
placed  over  a  bit  of  sensitized  paper  in 
a  suitable  printing  frame,  is  exposed  to 
the  sunlight,  and  a  "positive"  is  thus 
made,  by  the  light  filtering  through  the 
different  thicknesses  of  the  silver  de- 
posit, and  exactly  reversing  the  relative 
proportions  of  black  and  white  in  the 
negative. 

Wonderful  indeed  has  been  the  ad- 
vance of  photography  since  Scheele,  in 
1777,  noticed  the  darkening  effect  of 
sunlight  on  silver  chloride.  Wonderful 
has  been  the  development  of  the  appa- 
ratus used  in  the  art.  The  modern 
lens,  for  example,  is  a  triumph  of  scien- 
tific accuracy,  and,  we  might  add,  of 
complexity.  Practically  all  the  prob- 
lems of  spherical  and  chromatic  aberra- 
tion, and  of  astigmatism,  have  been 
solved  by  the  lens  makers,  and  a  first- 
class  photographic  lens,  made  up  of 
glass  of  different  densities  and  curva- 
tures, may  be  bought  at  any  optician's. 

In  the  earliest  days  of  photography 
it  took  three  hours  to  "take  a  picture.'' 
Nowadays  it  can  be  done  in  less  than 
the  one-thousandth  of  a  second — just 
about  eleven  millions  times  as  fast! 
The  world  has  certainly  moved  on. 

There  is  one  phase  of  photography, 
however,  that  has  not  been  improved 
upon.  The  first  camera  picture  was 
made  with  a  "pinhole"  opening  in  place 
of  a  lens,  and,  after  all,  pinhole  photog- 
raphy, or  "lensless"  photography,  as  it 
should  be  termed,  has  never  been  ex- 
celled, in  certain  respects. 
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Modern  High-Speed 
Photography  Produces 
Many  Striking  Effects, 
Such  as  the  Forward 
Lean  of  the  Wheels 
of  a  Racing  Auto 


2 


The  principle  underlying-  lensless 
photography  is  that  which  underlies  all 
photography,  viz.,  the  fact  that  light 
travels  in  straight  lines.  Each  ray 
carries  a  tiny  picture  of  whatever  re- 
jected it  through  the  pinhole  to  the 
sensitive  emulsion  on  plate  or  film. 
The  smaller  the  opening  the  fewer  will 
be  the  number  of  rays  from  each  point. 

The  apparatus  needed  is  simply  a 
light-tight  box  of  any  description,  a  box 
of  fast  plates,  a  plate  holder  (even  that 
may  be  dispensed  with),  and  a  pinhole 
opening  in  the  side  of  the  box,  directly 
opposite  to  the  sensitive  plate.  With 
this  equipment  the  amateur  may  go 
forth  and  secure  truer,  better-balanced, 
and  more  artistic  pictures  than  he  can 
with  the  best  lens  ever  created  in  labo- 
ratory or  workshop.  Lenses  exagger- 
ate. The  shadows  are  always  blacker 
than  nature  makes  them.  The  per- 
spective is  faulty  as  it  is  more  or  less 
distorted,  and  far  and  near  objects  are 
not  taken  equally.  A  lens  simply 
works  faster  than  a  pinhole,  owing  to 
the  relatively  larger  amount  of  light 
transmitted  through  the  wider  open- 
ing of  a  lens.  A  lens  is  designed  to 
cover  a  certain  size  plate,  such  as  4  by  5, 
5  by  7,  8  by  10  in,,  etc.    It  cannot  be 


used  efficiently  for  a  plate  larger  than 
that  for  which  it  was  intended.  The 
pinhole  will  cover  any  size  plate,  even 
if  it  were  as  large  as  the  wall  of  a  room. 
A  lens  will  not  include  more  than  a 
comparatively  small  angle,  while  a  pin- 
hole will  give  an  angle  of  about  170 
deg.  A  lens  takes  a  hard,  sharp  pic- 
ture. A  pinhole  copies  a  landscape  just 
as  one  sees  it  in  nature,  and  by  no 
other  means  can  such  exquisite  soft- 
ness and  shading  be  produced.  With  a 
pinhole  there  is  no  necessity  for  ''focus- 
ing," as  the  image  is  always  in  focus. 
There  is  also  practically  no  danger  of 
the  spreading  of  light. 

It  is  always  ready,  never  has  to  be 
polished  to  keep  it  free  from  dust  and 
dirt,  and  does  not  cost  anything  to 
make.  Of  course,  one  may  be  particu- 
lar and  secure  the  mathematically 
round  holes  bored  in  thin  sheet  metal, 
to  be  purchased  at  any  photographic- 
supply  house,  l)Ut  for  ordinary  work  a 
bit  of  thin,  opaque  paper,  and  a  fine 
needle,  are  all  that  is  required. 

No  phase  of  photographic  work  is 
more  delightful,  and  no  investment  will 
pay  a  higher  rate  of  interest  than  will 
the  time  and  preparation  required  for 
lensless  photography. 
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HOMEMADE  CONCRETE 
MIXER 

A  mechanically  inclined  young  man 
of  Etna  Green,  Ind.,  being  confronted 
with    a  considerable 
concrete  job,  set  his 
\  wits  to  work  and 


Homemade  Concrete  Mixer  Which  Utilizes  Parts  of  Discarded 
Mowing  Machine 

constructed  the  unique  but  practical 
mixer  shown  in  the  accompanying  il- 
lustration. The  mixer  consists  of  a 
metal  receptacle  mounted  on  the  ''bull 
wheel"  of  a  discarded  mowing  machine. 
This  wheel  was  set  at  an  angle  and  the 
gears  of  the  mowing  machine  were  also 
utilized  as  part  of  the  transmission. 
The  outfit  was  connected  by  belt  with 
a  gasoline  engine,  and  accomplishes 
thoroughly  the  work  of  several  men. 


PAPER  FROM  TASMANIAN 
BLUE-GUM  TREE 

Extensive     experiments,  recently 
made  in  England,  show,  contrary  to 
expectations,  that   the  wood  of  the 
Tasmanian  blue-gum  tree  is  particu- 
larly adapted  to  the  manufacture  of 
the    heavier    and  better 
grades   of  paper,  and  a 
plant,  capitalized  at  more 
than  a  million  dollars,  is  to 
be  erected  in  Tasmania. 

The  Tasmanian  blue 
gum,  which  grows  exten- 
sively in  California  and 
Australia,  as  well  as  in 
Tasmania,  has  the  most 
rapid  growth  of  any  tree 
in  the  world.  It  is  not 
killed  when  cut  down,  but 
grows  up  again,  reaching 
a  height  of  50  ft.,  or  more,  in  four  or  five 
years. 

Until  a  few  years  ago,  this  tree 
was  considered  worthless  in  California, 
except  for  fence  posts  or  for  fuel,  but 
of  late,  owing  to  the  beautiful  finish  it 
takes,  it  has  come  into  use  for  interior 
woodwork  in  fine  buildings  and  resi- 
dences. Its  possibilities  as  a  material 
for  the  manufacture  of  paper  are  most 
important. 


A  HAND-OPERATED  TROLLEY  FERRY 


Crossing  the  Aeron  River  at  Aberae- 
ron,  in  Wales,  is  a  unique  overhead 
ferry.  The  little  four-seated  car,  sus- 
pended from  a  sin  gle  wire,  trav- 
els across  the  nar  ^  row  river  a 
few  feet  above  thef^   water  at  a 

^^.....s.  .  


t 


speed  approximating  20  miles  an  hour, 
the  power  being  provided  by  the  ferry- 
man turning  a  wheel  over  which  the 
hauling  cable  is  wound.  The  wheel, 
which  once  saw  service  on  a  Welsh 
cart,  has  a  grooved  rim. 


A  Unique  Overhead  Trolley  across  a  River  in  Wales.    The  Ferryman  Operates 
•  the  Car  from  the  Shore,  by  Turning  a  Wheel 
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MODELS    TO    PROVE    SOIL -EROSION 

By  L.  WILLIAM  THAVIS 


DANGERS 


Model  to  Illustrate 
Hill  on  the  Left 


Uncle  Sam  has  a  new  natare  study. 
Through  the  use  of  miniature  models 
in  the  office  of  experiment  stations  of 
the  Department  of  Agriculture  he  de- 
termines the  annual  loss 
through  erosion  of  hill- 
sides and  the  vast  de- 
struction of  farms  in  the 
lower  valleys  following 
removal  of  forests.  It  is 
proposed  that  similar 
working  models  be 
placed  in  the  schools  of 
the  country  for  the  use 
of  classes  in  nature 
study,  elementary  agri- 
culture and  physical 
geography. 

The  model  consists  of 
two  hills  sloping  down 
into  two  valleys  through 
which     two  streams 
wind     in      and  out 
through  farm  land  and 
lead  into  two  lakes  at 
the  front  of  the  land-      I  ~  ' 

scape.  Both  hills  are 
made  of  the  same  soil,  that  of  the  re- 
gion in  which  the  model  is  erected,  but 
one  is  covered  thickly  with  twigs, 
young  trees,  or  shrubs  to  simulate  a 
forest,  underneath  which  is  a  heavy 
carpet  of  moss  representing  the  layer 
of  leaves  and  twigs  which  covers  the 
ground  in  the  real  forest,  while  the 
other  hill  is  bare  of  all  vegetation. 

By  means  of  a  suitable  sprinkling 
device  water  is  made  to  fall  like  rain 
with  equal  force  upon  the  two  hills. 
On  the  forested  slope  its  fall  is  broken 
by  the  foliage  and  it  drops  gently  upon 
the  moss-covered  surface  of  the 
ground.  The  moss  and  soil  beneath, 
which  are  kept  soft  and  porous  by  the 
protective  cover,  quickly  absorb  the 
rain  and  allow  it  to  seep  out  as  clear 
water  farther  down  the  slope,  thus 
forming  a  mountain  stream  which 
flows  through  a  green  and  fertile  val- 
ley into  a  clear  lake  at  the  lower  end 
of  the  model. 


On  the  other  slope  the  rain  beating 
down  upon  the  unprotected  and  hard- 
ened surface  washes  deep  gullies  in 
the  hillside,  carries  the  soil  into  the 


the  Erosion  of  Unprotected  Soil  by  Rainfall,  the  Model 
Being  Covered  with  Vegetation  to  Imitate  Forest 


turbid  stream  which  drains  the  valley 
below,  and  thence  into  a  muddy  lake. 
The  erosion  on  the  slope  loosens 
stones,  which  are  carried  down  upon 
the  valley  farms  ;  the  silt  deposited  in 
the  channel  of  the  stream  diverts  the 
water,  which  opens  up  gullies  through 
the  dry  land ;  the  main  stream  is  made 
shallower  and  wider  and  often  over- 
flows into  the  fields;  islands  and  silt 
bars  rise  in  the  stream ;  and  deltas  are 
built  up  in  characteristic  form  at  the 
entrance  to  the  lake. 


CLieutenant  Conneau  of  the  French 
navy,  who  is  known  in  aviation  circles 
as  Andre  Beaumont,  astonished  Paris 
recently  by  making  a  trip  over  the  city, 
following  the  course  of  the  river  Seine 
and  varying  the  monotony  of  ordinary 
travel  by  alternately  ducking  under 
and  flying  over  bridges  with  his  hydro- 
aeroplane. 


694 


POPULAR  MECHANICS 


ELECTRICALLY  OPERATED 
BATTER-MIXER 

An  ingenious  batter  beater,  elec- 
trically operated,  is  shown  in  the 
accompanying  illustration.  The  motor 
operates  a  vertically 
placed  friction  disk 
against  which  a 
wheel  on  the  verti- 
cal shaft  slides,  thus 
giving  the  latter  a 
rotary  motion.  At 
the  lower  end  of  the 
shaft  is  a  horizontal 
disk  provided  with 
several  perforations 
at  varying  distances 
from  its  center,  into 
which  the  handle  of 
the  beater  proper  is 
inserted.  At  a  lower 
point  the  handle  is 
fulcrumed  in  a  uni- 
versal joint,  thus 
giving  the  beater  a 
rotary  shake.  Changes 
of  speed  are  attained 
in  the  same  way  as  in  any  other 
friction  drive. 

If  the  handle  of  the  beater  proper  is 
fixed  in  the  central  hole  of  the  hori- 
zontal disk,  thick  batter  is  obtained. 
If  near  the  periphery,  a  thinner  con- 
sistency is  the  result. 


ends  that  they  obviate  the  rubbing  of 
the  two  ends  of  the  tube  which  were 
overlapped  in  the  former  method  of 
placing  them  in  the  outer  casing. 


NOVEL  MOTORCYCLE 
TUBES 

English  motorcyclists  are  trying  out 
an  innovation  in  inner  tubes.  Instead 
of  the  old  method  of  laying  the  ends 
of  the  tubes  over  each  other  in  the 
outer  casing,  they  are  now  slipping 
one  end  into  the  other,  somewhat  on 
the  principle  of  a  valve.  Dome  ends 
are  supplied  which  can  be  cemented  to 
the  ends  of  any  motorcycle  tube.  One 
of  these  dome  ends,  made  of  a  some- 
what thicker  rubber  than  the  tube  it- 
self, is  closed  and  shaped  like  a  dome. 
It  slides  into  the  other  end  of  the  tube 
and  a  string  is  tied  about  its  neck  just 
below  the  dome.  When  the  tire  is  in- 
flated, the  dome  flattens  and  prevents 
leakage.    It  is  claimed  for  these  dome 


PUMPS  WATER  BY  MEANS  OF 
GEAR  TEETH 

At  the  Iowa  State  College  a  new  and 
simple  rotary  pump  has  recently  been 
put  through  thorough  tests  which 
showed  it  to  be  of  great  efficiency. 

This  pump  has  only  two  moving 
parts;  an  outside  annular  gear  and  an 
inside  spur  gear.  The  main  shaft  ex- 
tends through  the  back  of  the  pump, 
carrying  a  driving  pulley  on  its  outer 
end  and  connecting  with  the  large 
gear.  It  is  the  only  part  that  requires 
packing. 

The  spur  gear  is  mounted  on  a  stud 
opposite  the  large  gear.  There  is  a 
crescent-shaped  projection  dividing 
the  space  between  the  two  gears.  By 
reversing  the  direction  of  rotation  the 
intake  pipe  may  be  used  as  an  outlet. 

When  the  water  enters  the  pump,  it 
is  carried  around  by  the  pockets 
formed  by  the  teeth  in  the  large  gear 
and  the  crescent-shaped  projection. 
As  it  reaches  the  outlet  port  the  two 
gears  come  into  mesh  on  the  upper 
side  and  force  it  out. 

Tests  have  been  made  at  speeds 


Sectional  View  of  Efficient  Rotary  Pump 

varying  from  200  to  450  revolutions 
per  minute  with  heads  of  from  30  to 
150  ft.  The  highest  efficiency  was 
reached  at  400  revolutions  per  min- 
ute and  was  76.3  per  cent.  The  dis- 
charge of  water  per  revolution  was 
about  the  same  at  all  stages  of  effi- 
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ciency.  At  the  highest  it  was  about  %. 
gal.,  after  deducting  leakage.  The 
pump  has  been  successfully  used  in  a 
stone  quarry  drawing  water  which 
was  mixed  with  mud  and  fine  gravel. 


and  carries  the  water  around,  and  the 
second  pipe,  provided  with  a  flared  end, 
collects  the  water  distributed  around 


A  BICYCLE-HANDLE  CONTROL 
FOR  AEROPLANES 

Believing  that  an  airman  who  has 
previously  learned  to  ride  a  bicycle  or 
motorcycle  will  have  nothing  to  un- 
learn and  will  be  better  able  to  main- 
tain lateral  and 
longitudinal  bal- 
ance if  he  has  a 
control  on  his 
aeroplane  that 
corresponds  to 
the  action  of  a 
bicycle  handle- 
bar, a  Boston 
inventor  has  de- 
signed such  a 
control. 

The  handle- 
bar of  this  novel 
control  is  cap- 
able of  three 
kinds  of  move- 
m  e  n  t.  Both 
handles  may  be  pushed  forward  or  aft, 
and  to  left  or  right,  while  the  turning 
of  the  handlebar  one  way  or  the  other 
moves  the  vertical  rudder.  Drawing 
back  the  bar  elevates  the  machine, 
pushing  it  forward  depresses  it,  push- 
ing it  to  the  left  elevates  the  right 
wing,  and  pushing  it  to  the  right  ele- 
vates the  left  wing. 


PLACING  THE  RADIATOR 
IN  THE  FLYWHEEL 

A  Roumanian  engineer  has  devised  a 
radiator  for  automobile  engines  which 
is  located  in  the  flywheel.  The  fly- 
wheel is  cast  hollow  with  a  tapering 
projection  on  the  front.  Pipes  lead- 
ing to  and  from  the  water  jacket  are 
connected  up  to  a  funnel  attachment 
surrounding  the  flywheel.  One  of  these 
pipes  discharges  water  into  the  bottom 
side  of  the  funnel,  the  flywheel  catches 


Automobile-Engine  Radiator  Designed  to  be 
Placed  in  the  Flywheel 

the  hollow  channel  of  the  flywheel  by 
its  motion  and  returns  it  to  the  jacket. 
The  water  trickling  into  the  funnel 
from  the  first  mentioned  pipe  is  said 
to  be  reduced  to  the  proper  temper- 
ature for  return  to  the  jacket  by  the 
cooling  effects  of  the  air  movement 
set  up  by  the  whirling  of  the  flywheel. 


TROLLEY  FEEDING  DISH  FOR 
BIRDS 

A  novel  idea  in  feeding  devices  for 
wild  birds  is  shown  in  the  accompany- 
ing illustration.  A  shallow  bowl,  con- 
taining birdseed, 
bread  crumbs,  or 
the  like,  is  sus- 
pended from  a 
clothesline,  and 
the  birds  perch 
upon  its  rim  and 
sway  in  the  air 
as  they  feed. 
Lighter  lines 
may  be  attached 
to  the  bowl 
swing  for  the 
purpose  of  draw- 
ing it  up  to  the 
end  of  the  line  for  refilling  with  food. 


CThe  first  theft  of  an  aeroplane  was 
reported  recently  from  Munich,  Bava- 
ria, when  Herr  Belat,  an  airman,  dis- 
covered his  hangar  had  been  entered 
and  a  monoplane  belonging  to  him 
had  been  stolen  during  the  early  hours 
of  the  morning. 
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PILE-DRIVER  NUTCRACKER 

A  nutcracker  which  seems  more  of 
a  novelty  than  a  practical  implement 
for  cracking  pur- 
poses is  being 
marketed  abroad. 
It  takes  the  form 
of  a  pile  driver, 
and  may  be  pro- 
cured in  silver 
as  well  as  in  the 
baser  metals. 
Upon  a  keglike 
base  is  mounted 
a  holder  in 
which  the  nut  is 
placed.  Then 
the  "pile  driver" 
hammer  is  raised 
to  the  top  of  the 
frame  by  pulling 
a  string  and  al- 
lowed to  drop, 
the  force  of  the 
blow  being  calculated  to  crack  the 
shell. 


MOTOR  TRUCK  DESIGNED  FOR 
U.  S.  ARMY 

Designs  for  a  gasoline-propelled 
motor  truck  for  military  service  ex- 
clusively have  been  drawn  by  Maj.  H. 
J.  Gallagher,  of  Seattle,  and  are  now 
in  the  office  of  the  Department  of  War 
at  Washington  for  consideration. 
Many  features  are  included  which  rec- 


of  400  miles,  while  a  reserve  gasoline 
tank  can  be  conveniently  carried.  A 
tank  for  drinking  water  for  the  sol- 
diers is  included  in  the  equipment. 
The  locker  spaces  for  ammunition, 
rifles,  clothing,  and  the  like,  are  in- 
dicated in  the  drawing.  The  ration 
cabinet  has  a  capacity  of  three  days* 
rations  for  14  men.  Space  for  the 
carrying  of  shelter  tents  and  other 
equipment  is  also  provided. 


"  HYDRO-AEROPLANE  "  IS  A 
PUZZLING  DESIGNATION 

The  success  of  the  pontoon  or  float- 
equipped  aeroplanes  in  alighting  on, 
rising  from,  and  running  on  the  water, 
is  causing,  according  to  L'Aero,  Paris, 
increasing  protests  against  the  abom- 
inable appellation  "hydro-aeroplane." 
This  journal  proposes  "air-hydroplane" 
instead  of  hydro-aeroplane,  as  not  less 
clumsy,  perhaps,  but  easier  to  pro- 
nounce and  more  logical,  since  the  air 
indisputably  has  a  better  right  than 
the  water  to  the  first  place  in  the 
name. 

Aside  from  the  viewpoint  of  L'Aero, 
it  is  quite  evident  that  the  term  "hy- 
dro-aeroplane" is  more  or  less  confus- 
ing to  the  general  public.  In  the  first 
place,  a  hydroplane  is  a  boat,  in  most 
instances  a  motorboat,  having  its  bot- 
tom constructed  as  a  series  of  two  or 
more  steps,  upon  which  it  planes  when 
driven  at  a  high  speed.    The  hydro- 


FRESH  WATER  TANK  BACK  OF 
/  SEATS      CAP.  I40  GALS.  . 


LEATHER  COVER 


RIFLE  CASE 


A  Military  Automobile  for  Transportation  of  Men,  Guns,  Ammunition,  and  Camp  Equipment 


ommend  it  as  a  means  of  transporting 
troops,  guns  and  ammunition. 

The  gasoline  tank  of  the  military 
car  has  a  capacity  of  80  gal.,  which 
gives  the  machine  a  traveling  radius 


aeroplane  started  out  to  be  a  boat  hav- 
ing aeroplane  wings  and  an  aerial  pro- 
peller attached  above  it  to  lift  it  al- 
most wholly  out  of  the  water  when 
running  at  a  high  rate  of  speed.  One 
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or  two  types,  built  a  year  or  two  ago, 
were  lifted  completely  out  of  the  wa- 
ter by  this  means,  but  were  never  in- 
tended to  rise  any  more  than  two  or 
three  feet  above  the  water's  surface. 
Then  Glenn  Curtiss  began  experiment- 
ing with  regulation  aeroplanes 
equipped  with  pontoons  for  rising 
from  and  alighting  on  the  water,  and 
the  success  of  the  idea  both  in  Amer- 
ica and  abroad  has  resulted  in  this  type 
of  machine  becoming  known  as  a 
"hydro-aeroplane." 


VALVE  GRINDING  IN  PLACES 
DIFFICULT  OF  ACCESS 

Valves  not  easily  accessible  by  ordi- 
nary means  may  be  ground  without 
difficulty  with  the  valve  grinder,  an 
English  invention,  shown  in  the  ac- 
companying illustration.  In  employing 
this  grinder,  removal  of  the  cylinder  is 
unnecessary.  Provision  is  made  by  the 
tapered  thread  of  the  imitation  valve 
cap  to  fit  any  valve-cap  opening.  This 


part  of  the  device  is  recessed  and 
drilled  to  permit  a  small  quantity  of 
the  mixture  used  for  grinding  to  drop 
slowly  on  the  lip  of  the  valve.  A 
flexible  casing  passes-  through  the 
center,  within  which  is  a  shaft,  fitted  at 
the  end  with  a  screwdriver  head.  This 
engages  with  the  head  of  the  valve 
and  is  held  in  place  by  a  spring.  A 
handle  is  provided  at  the  other  end 
which,  by  turning  to  and  fro,  twists 
the  valve  backward  and  forward  and 
thus  grinds  it.  A  light  spring  is  placed 
under  the  valve  head  which  raises  the 
valve  from  its  position  following  a  pull 
on  the  handle  and  permits  further 
moistening  of  the  lip  by  the  grinding 
mixture. 


CABBAGE  PATCH  ON  A  PARIS 
BOULEVARD 

A  street  sweeper  is  credited  with 
having  an  absolutely  unique  truck 
garden  in  Paris.    In  the  tiny  patch  of 


A  Unique  Truck  Garden  in  Paris 

earth  at  the  foot  of  one  of  the  trees 
adorning  the  pavement  which  it  is  his 
duty  to  keep  clean  he  grows  cabbages 
and  lettuce. 


COMBINED  GASOLINE  FILTER 
AND  FUNNEL 

A  combined  filter-funnel  for  gasoline 
has  been  introduced  to  the  English 
trade  by  an  American 
department  store  in  Lon- 
don. The  device,  shown 
in  the  accompanying 
illustration,  combines  a 
funnel  with  a  filter  of 
fine  wire  gauze,  and  by 
its  use  foreign  matter  is 
excluded  from  the  auto- 
mobile tank.  It  is  su- 
perior to  some  other  fun- 
nels in  that  there  is  no 
waste  of  gasoline,  as  the 
supply  can  rests  on  the 
funnel  during  the  opera- 
tion of  filling  the  tank 
and  there  is  therefore  no 
occasion   for   holding  it  in  position. 
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DEMONSTRATING  LATERAL 
STABILITY 


The  non-upsetting  quality  of  a  make 
of  automobile  constructed  on  the  un- 
derslung    system    is    being  demon- 


Demonstrating  That  a  Certain  Make  of  Automobile 
is  Not  Likely  to  Turn  Turtle 


strated  in  the  manner  shown  in  the  ac- 
companying illustration.  The  car  is 
tilted  on  the  rack  at  an  angle  of  55 
deg.,  or,  to  put  it  more  simply,  the  car 
is  tilted  4  ft.,  without  upsetting.  The 
underslung  body  means,  of  course,  a 
very  low  center  of  gravity,  which  tends 
to  keep  the  machine  from  turning 
turtle  if  it  runs  into  a  ditch,  or  in  like 
emergencies. 

HYDROELECTRIC  AND  SEWAGE 
DISPOSAL  COMBINATION 

A  sewage-disposal  tunnel  that  would 
also  provide  water  power  for  a  hydro- 
electric plant,  thus  providing  illumina- 
tion for  the  cities  in  question,  as  well 
as  solving  the  sewage-disposal  prob- 
lem, is  suggested  by  J.  J.  Knapp,  head 
of  the  commission  appointed  by  the 
municipalities  of  Buffalo,  Tonawanda, 
North  Tonawanda,  Lackawanna,  Lock- 
port  and  Niagara  Falls. 

The  sewage  from  all  these  cities  is 
daily  flowing  into  the  Niagara  River 
and  over  the  falls.  It  is  from  this  river 
that  the  inhabitants  of  these  cities, 
with  the  exception  of  Buffalo  and 
Lackawanna,  which  receive  their 
drinking  water  from  Lake  Erie,  draw 


their  water  supply.  The  most  feasible 
solution  of  the  sewage  problem,  ac- 
cording to  J.  J.  Knapp,  is  to  build  a 
sewage  tunnel  from  Buffalo  down  the 
river  and  through  the  Tonawandas  and 
Lockport  to  the  escarpment  at  Lewis- 
ton,  where  a  disposal  plant  could  be 
erected.  This  disposal  station  would 
reduce  the  sewage  to  fertilizer,  after 
which  it  could  be  put  back  on  the  land. 
The  water  would  be  returned  to  Lake 
Ontario,  which  is  below  the  falls,  95 
per  cent  purer  than  before  it  entered 
the  disposal  tank.  Also,  as  there  is  a 
fall  of  250  ft.  between  Buffalo  and 
Lewiston,  the  flow  of  water  in  the 
sewage  tunnel  would  be  very  rapid, 
and  a  hydroelectric  plant  could  be  lo^ 
cated  near  the  disposal  station  to  pro- 
vide power. 


NEW  FARMAN  BIPLANE  CAN 
RUN  HALF  SPEED 

Maurice  Farman,  the  French  airman 
and  aeroplane  builder,  has  brought  out 
a  new  biplane,  the  distinguishing  fea- 
ture of  which  is  that  the  control  is  so 
simplified  and  so  accurate  that  the  ma- 
chine can  glide  at  half  speed  without 
becoming  "unseaworthy.*' 

This  biplane  is  a  passenger  machine 
and  weighs  about  1,700  lb.  when  in 
flight.  Its  ordinary  speed  is  56  miles 
an  hour,  but  by  the  simplified  control- 
ling device  the  pilot  has  a  variation  of 
speed  at  his  command.   In  recent  tests. 


Controls  and  Seating  Accommodations  of  New 
Farman  Biplane 


the  machine  ascended  during  a  high 
wind  when  others  were  forced  to  re- 
main on  the  earth,  and  at  a  height  of 
about  1,000  ft.,  the  pilot  shut  his  throt- 
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tie  down  to  half-speed  and  the  propel- 
ler could  be  seen  to  slacken.  Yet 
the  machine  did  not  drop  at  all  but 
glided  along  in  a  semicircle  for  half  a 
mile,  remaining  perfectly  stable.  The 
rudder  alone  was  used.  It  is  said  of 
this  machine  that  it  answers  its  con- 
trols as  quickly  as  a  monoplane. 

The  aeroplane  has  a  span  of  51  ft,  8 
in.  and  is  49  ft.  9  in.  long.  Without  the 
pilot,  oil  or  gasoline,  it  weighs  1,250  lb. 
A  70-hp.  air-cooled  8-cyl.  engine  placed 
behind  the  passenger's  seat  is  the  mo- 
tive power,  and  is  so  securely  lashed 
that  it  will  not  come  loose  except  in  a 
fatal  fall.  Most  of  the  spars  and  tail 
booms  are  hollow.  There  are  many 
other  smaller  improvements,  such  as  a 
sector  arm  at  the  aileron-control  lever 
to  take  up  slack  in  the  cable,  and  guides 
to  keep  the  aileron-operating  wires  in 
their  pulleys. 


that  do  not  move  against  the  wind. 
The  shaft  of  the  hood,  as  well  as  that 
of  the  propeller,  is  mounted  on  roller 


RUBBER  DOUGH  WATER- 
PROOFS SPARK  PLUG 

A  motorcyclist,  who  was  often  in- 
convenienced by  having  his  motor 
stopped  through  the  effect  of  rain  on 
the  spark  plug, 
has  found  that 
the  danger  o  f 
such  short-cir- 
cuiting can  be 
avoided  by  the 
use  of  rubber 
dough.  In  wet 
weather  he  cov- 
ered the  end  of 
the  wire  and  the 
top  of  the  spark 
plug  with  a  liberal  chunk  of  the  rubber 
dough  used  to  fill  cuts  in  tires.  This 
hardens  with  exposure  to  the  air  and 
forms  a  perfectly  waterproof  cap. 


HORIZONTALI,Y  ARRANGED 
WINDMILL  VANES 

The  feature  of  this  wind  motor  is  in 
the  horizontal  arrangement  of  the 
vanes  in  a  semicylindrical  hood,  which 
is  caused  to  turn  freely  by  the  wind 
pressure  on  its  tail,  thus  exposing  to 
the  force  of  the  wind  only  those  vanes 


Powerful  Type 
of  Wind  Motor 
with  Horizon- 
tally Arranged 
Vanes 


bearings.  The  design  of  the  appara- 
tus permits  of  such  strong  construc- 
tion that  it  may  be  made  of  great  size, 
with  a  proportional  increase  in  power. 


HYDROELECTRIC  PLANT 
WITHIN  POLAR  CIRCLE 

Some  100  miles  north  of  the  Polar 
Circle  the  Swedish  government  is  to 
build  a  powerful  hydroelectric  plant  to 
provide  power  for  the  electrification  of 
a  railroad.  The  plant  is  to  be  located 
on  the  Lule  River  at  Porjus,  in  Lap- 
land. The  total  height  of  the  fall  of 
water  is  about  164  ft.,  and  the  total 
available  power  of  the  fall  at  low^- 
water  level  is  at  least  145,000  hp.  By 
building  the  dam  3,280  ft.  long  and 
about  165  ft.  high  it  is  believed  that 
300,000  hp.  can  ultimately  be  gained. 

The  cost  of  the  plant  and  the  elec- 
trification of  the  railroad  will  be  about 
$9,000,000.  Only  37,500  hp.  of  the 
available  power  of  the  fall  is  to  be  util- 
ized by  the  plant  at  present  projected. 
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LOCOMOTIVE    COALING  STATION 


A  compact  locomotive  coaling  sta- 
tion of  low  cost  is  shown  in  the  ac- 


A  Compact  and 
Comparatively 
Inexpensive 
Coaling  Station 
for  Locomotives 


companying  illustration.  The  struc- 
ture is  of  steel,  6  by  16  ft.  in  size,  and 
stands  between  a  car  siding  and  the 
locomotive  track.  Under  the  coal-car 
siding  is  a  steel  hopper  into  which  the 
coal  is  dropped  from  the  car.  A  re- 
ciprocating feeder  delivers  the  coal  at 
a  uniform  rate  to  an  endless  bucket 
chain,  and  the  buckets  lift 
the  coal  to  a  chute  which 
delivers  it  into  the  locomo- 
tive tender  at  the  rate  of  a 
ton  per  minute. 

The  machine  has  been 
so  constructed  that  it 
can  be  operated  by  an 
electric  motor  taking 
power  from  a  central 
station,  or  by  a  gasoline 
engine. 


SPEED  CONTROLLER  ON  NEW 
THEORY 

Commercial-car  owners  will  be  in- 
terested in  a  new  governor  which  pro- 
hibits the  chauffeur  from  speeding 
and  yet  enables  him  to  get  the  full 
power  out  of  his  engine  on  a  bad  hill. 
This  governor  has  no  effect  on  the 


Motor-Car  Speed  Controller  Operating  from  Wheel  Hub 


motor  so  long  as  it  runs  below  the 
n  maximum  speed  and  does  not  affect 
the  number  of  shaft  revolutions  per 
minute.  The  device,  which  is  driven 
from  the  front  wheels  like  a  speed  in- 
dicator   and    operates    an  auxiliary 


throttle  of  the  butterfly  type,  is 
mounted  between  the  carburetor  and 
the  intake  manifold.  The  motor  can 
be  speeded  up  for  a  hard  pull  as  long 
as  the  car  itself  does  not  exceed  the 
maximum  speed. 


CORK-COATED  FABRIC  FOR 
BALLOONS 

A  German  manufacturer  has  brought 
out  a  new  balloon  fabric  having  a 
layer  of  pulverized  cork  on  its  inner 
side  as  a  means  of  overcoming  the  in- 
convenience and  dangers  incident  upon 
the  heat  of  the  sun's  rays. 

He  claims  that  the  exceptionally 
low  heat  conductivity  of  cork  will  pre- 
vent the  sudden  fluctuations  of  heat 
in  the  surrounding  atmosphere  from 
penetrating  to  the  gas  inclosed  by  an 
envelope  of  such  fabric.  The  cork 
is  firmly  incorporated  with  the  rubber- 
ized balloon  fabric  by  means  of  a  vul- 
canization process. 


CAn  association  has  been  founded  in 
London  for  the  purpose  of  protecting 
and  promoting  the  interests  of  British 
engineers  in  foreign  countries. 
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THE  MYSTERY 

By  DANIEL 

TN  no  branch  of  industrial  chemistry 
are  the  opportunities  so  great  for 
the  investigator  to  achieve  professional 
and  financial  success  as  the  investiga- 
tion of  cellulose,  which  is  the  substance 
forming  the  framework  of  plants.  The 
developments  of  the  past  are  but  an 
iota  compared  with  what  is  promised 
for  the  future,  the  field  being  practically 
inexhaustible. 

This  mysterious  and  least  known 
substance,  as  far  as  the  raw  material 
is  concerned,  is  both  chemically  and 
physically  paradoxical  to  the  extreme ; 
and  with  all  its  prominence  and  use, 
we  know  no  more  about  it  than  we 
ever  did.  Each  question  solved  brings 
up  a  new  one  and  the  deeper  one  pene- 
trates the  more  complex  the  mystery 
becomes. 

In  cellulose  we  have  one  of  the  com- 
monest and  most  abundant  of  organic 
products,  comprising,  when  free  from 
moisture,  one-third  of  all  the  vegetable 
matter  in  the  world.  We  know  it 
grows  under  the  influence  of  sun  and 
air  but  how  it  is  built  up  is  unknown. 
Its  actual  molecule  is  also  unknown 
and  we  only  know  it  is  composed  of 
carbon,  hydrogen,  and  oxygen.  The 
chemist  can  make  thousands  of  other 
organic  compounds,  knows  and  can 
combine  the  atoms  without  vital  en- 
ergy, such  as  camphor  and  indigo,  but 
stops  short  at  the  synthesis  of  cellu- 
lose. 

As  each  small  morsel  of  information 
has  been  gleaned  it  has  been  adapted 
to  industrial  use,  and  millions  have 
been  spent  and  thousands  employed  in 
the  industries  it  has  created. 

The  properties  of  cellulose  which 
make  it  so  adaptable  for  industrial  use 
are  its  inertness,  freedom  from  decay, 
and  resistance  to  the  disintegrating  in- 
fluence of  air  and  moisture.  The  most 
important  industries  dependent  on 
cellulose  are  paper,  cotton,  linen,  rope 
and  twine.  The  paper  mills  depend 
upon  the  forests  for  it  in  the  form  of 
wood  pulp,  which  contains  impurities 


OF  CELLULOSE 
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that  must  be  removed  by  chemical 
agents.  Wood  pulp  may  decay  and  is 
not  so  strong  as  cotton,  but  chemically 
they  are  identical  and  the  chemist  who 
can  discover  how  to  make  it  instead  of 
taking  it  from  plants  or  how  to  make 
the  wood  variety  equal  to  cotton  in 
strength  and  durability,  will  have  his 
fortune  assured. 

The  purification  of  wood  pulp  was' 
one  of  the  most  valuable  chemical  dis- 
coveries of  modern  times  in  industrial 
value.  The  wood  chips  are  digested  in 
bisulphite  of  lime  and  free  sulphurous 
acid,  which  destroys  all  but  the  cellu- 
lose, which  after  bleaching  is  pure  and 
ready  for  use. 

Fifty  per  cent  of  the  wood  goes  to 
waste  and  is  waiting  for  the  chemist 
to  utilize  and  turn  it  into  a  source  of 
revenue.  Other  opportunities  for  the 
chemist  are  improvements  in  the  sizing 
and  ink-resisting  qualities,  the  water- 
proofing of  paper  and  the  practice  of 
loading  with  foreign  materials  to  alter 
the  appearance. 

In  the  cotton  industry,  one  of  the 
great  chemical  achievements  is  the 
mercerizing  of  cotton.  This  was 
known  for  30  years  before  it  was  util- 
ized commercially  and  is  based  on  the 
fact  that  if  a  piece  of  cotton  (pure 
cellulose)  is  placed  in  caustic  soda,  it 
shrinks  20  per  cent  but  becomes  50 
per  cent  stronger  and  takes  dye  better. 
If  fixed  so  it  cannot  shrink,  it  takes 
on  a  silken  luster.  Any  chemical  dis- 
covery connected  with  cotton  is  bound 
to  be  important.  In  dyeing  cotton  the 
question  arises  why  some  dyes  will 
take  and  others  will  not,  thus  requir- 
ing what  is  called  a  mordant,  ^ome 
basic  mineral  salt  with  which  the  cotton 
will  combine.  The  cellulose  holds  to 
the  mordant  and  the  mordant  to  the 
dye.  Eventually  the  chemist  will  pre- 
pare cellulose  to  hold  the  dye  directly 
without  the  injurious  mordant,  or  dis- 
cover a  dye  with  an  aflinity  for  cotton. 

Linen  is  also  pure  cellulose  and  a 
fortune  is  waiting  the  chemist  who  dis- 
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covers  an  improved  way  of  separating 
the  flax  fibers  other  than  by  soaking 
in  water.  In  the  plant  world  there  are 
110,000  flowering  species,  the  stems  all 
differing,  and  yet,  all  told,  the  indus- 
tries of  the  world  use  only  about  25 
varieties.  The  chemist  certainly  has 
an  unlimited  source,  and  infinite  possi- 
bilities to  work  upon. 

Cellulose  dissolves  in  a  solution  of 
zinc  chloride  into  a  sticky  syrupy  fluid 
and  when  formed  into  threads  and  car- 
bonized, makes  filaments  for  incandes- 
cent lamps,  and  paper  soaked  in  this 
solution  is  made  into  fiber  utensils.  It 
also  dissolves  in  ammoniacal  cupric 
oxide  and  fabrics  coated  with  this  be- 
come waterproof  and  very  resistant. 
Under  certain  treatment  with  acetic 
acid  it  forms  excellent  insulation  for 
electric  wires. 

Concentrated  sulphuric  acid  breaks 
cellulose  into  grape  sugar,  a  process 
awaiting  commercializing  by  the  chem- 
ist as  well  as  a  method  to  transform 
the  grape  sugar  formed  into  alcohol, 
both  sure  to  be  exploited  especially  in 
the  way  of  by-products.  Nitric  acid 
and  cellulose  (cotton)  forms  gun  cot- 
ton, which  is  stepped  down  into  cordite 
and  smokeless  powders. 

The  curious  fact  that  the  lower  cellu- 
lose nitrates  are  soluble  in  camphor, 
is  the  basis  of  the  production  of  cellu- 
loid, of  which  the  United  States  makes 
$5,000,000  worth  annually.  These  same 
cellulose  nitrates  dissolved  in  ether  and 
alcohol  instead  of  camphor  produce 
collodion,  so  useful  in  pharmacy,  pho- 
tography and  surgery. 

One  of  the  great  triumphs  of  cellu- 
lose is  artificial  silk.  Collodion  is 
formed  into  fine  threads  and  solidified, 
having  reverted  back  to  cellulose, 
chemically  identical  with  cotton,  but 
with  all  the  appearance  and  luster  of 
silk.  Several  methods  are  used  but 
all  depend  upon  the  final  resolution 
back  to  cellulose.  Europe  produces 
annually  many  times  as  much  artifi- 
cial silk  as  it  does  natural  silk.  A 
tree  in  the  forest  is  worth  $10  a  ton, 
but  spun  into  silk,  $5,500  per  ton.  At 
every  turn  a  mine  of  financial  reward 
awaits  the  chemist  who  can  improve 


on  the  present  methods  as  well  as  dis- 
cover new  processes  and  substances. 
The  outer  edge  of  this  wondrous  and 
mysterious  field  has  only  been  touched. 

Cellulose  has  also  many  unexplained 
properties,  for  example,  it  is  extremely 
sensitive  to  light  within  certain  limits. 
Certain  chemicals  are  but  slowly  af- 
fected by  light  but  when  placed  upon 
cellulose  paper,  the  paper  is  instantly 
decomposed  by  sunlight,  being  analo- 
gous to  positive  printing.  Other  chem- 
icals may  also  have  peculiar  proper- 
ties in  this  connection  and  a  new  pho- 
tographic art  will  no  doubt  be  evolved. 

Under  certain  conditions  cellulose  is 
a  conductor  of  electricity  and  latent 
possibilities  exist  in  this  connection, 
one  of  which  may  perhaps  result  in 
electrical  printing,  direct  from  type  or 
plates  without  the  use  of  press  or  ink, 
as  the  following  experiment  shows.  If 
a  coin  is  attached  to  the  positive  pole 
of  a  battery  and  a  sheet  of  moist  paper 
to  the  negative  pole,  the  paper  shows 
the  image  of  the  coin  after  certain 
treatment.  If  the  poles  are  reversed, 
the  image  is  not  apparent  but  can  be 
produced  after  a  long  period  by  treat- 
ment with  a  silver  salt. 

The  synthesis  of  cellulose  must  surely 
come,  as  certain  enzymes  or  ferments 
are  able  to  react  with  it,  which  it  does 
in  the  digestive  organs  of  animals,  and 
it  is  spontaneously  formed  in  the  sugar- 
beet  juice  by  certain  other  enzymes. 
Here  we  have  the  natural  resolution 
and  synthesis,  and  likewise  certain  mi- 
crobes can  produce  it  from  grape  sugar. 

It  is  to  be  hoped  the  American  chem- 
ist will  be  responsible  for  future  devel- 
opment of  and  discoveries  concerning 
cellulose.  Surely  the  rewards  will  be 
ample  and  mankind  benefited  as  in  the 
past.  Foreign  investigators  have  taken 
the  initiative  heretofore  in  industrial 
chemistry.  We  have  the  talent,  the 
equipment  and  facilities;  but  have  we 
encouragement  or  moral  and  financial 
assistance  from  the  interests  most  di- 
rectly concerned? 

CGeorge  Thompson,  a  Denver  airman, 
was  killed  at  Lemar,  Col.,  when  his 
machine  hit  a  tree. 
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TRANSPARENCY  OF  METALS 
AT  HIGH  TEMPERATURES 

Gold  leaf  of  a  thickness  of  four  mil- 
lionths  of  an  inch  will,  in  a  cold  state, 
allow  the  green  rays  of  light  to  pass 
through,  but  this  is  the  only  example 
of  light  penetrability  among  metals  in 
a  cold  state. 

Recently,  however,  European  scien- 
tists have  turned  their  attention  to  the 
fact,  discovered  by  Faraday,  that  gold 
and  silver  foil  become  transparent  if 
heated.  Thus  it  has  been  found  that 
at  about  1,000  deg.  F.  gold  foil  some- 
what thinner  than  that  mentioned 
above  becomes  completely  transparent 
to  white  light,  while  a  very  thin  film 
of  silver  placed  on  a  glass  plate  be- 
comes transparent  at  about  740  deg. 
F.,  the  combination  of  silver  and  glass 
no  longer  acting  as  a  mirror. 

Several  other  metals  have  been 
found  to  possess  the  same  property 
when  intensely  heated,  but  aluminum, 
despite  its  lightness,  has  so  far  proven 
impenetrable  by  light. 


AN  ADJUSTABLE  ANGLE 
UNION 

An  interesting  union,  the  connecting 
part  in  pipe  lines,  having  a  joint  which 
is  ground  so  per- 
fectly that  it  re- 
quires no  gas- 
ket, and  which 
takes  the  place 
of  the  elbow  as 
well  as  the  ordi- 
nary union  is 
being  manufac- 
tured in  Detroit.  It  is  easily  adjust- 
able at  any  re- 
quired angle,  and, 
on  account  of 
the  liberal  area, 
friction  is  re- 
duced to  a  min- 
imum regardless 
of  the  angle. 
The  illustrations 
show  it  as  a  straight-way  union  and  at 
an  angle  of  90  degrees. 


THE  LAYING  OF  TEMPORARY 
RAILWAYS 

The  work  of  laying  and  removing 
temporary  railways,  such  as  are  used 
in  mines,  is  made  considerably  easier 


^  III  11 

1 

A  System  of  Inside  and  Outside  Clamps  Used  in 
Laying  Temporary  Track 

by  the  new  rail  fasteners  recently  de- 
signed in  Germany. 

Every  other  sleeper  is  provided  with 
inside  clamps,  spaced  the  proper  dis- 
tance apart  and  fastened  down  with 
two  screws.  The  remaining  sleepers 
are  provided  with  outside  clamps,  so 
spaced  as  to  tightly  clutch  the  outside 
flange  of  the  rail.  In  laying  the  track, 
the  sleepers  provided  with  outside 
clamps  are  laid  out  straight  across  the 
roadbed,  while  the  sleepers  provided 
with  inside  clamps  are  placed  at  the 
angle  at  which  one  is  shown  in  the 
illustration.  The  rails  are  then  fitted 
under  the  outside  clamps,  and  the 
sleepers  having  the  inside  clamps,  and 
laid  at  an  angle,  are  driven  parallel 
with  the  other  sleepers.  Thus  the 
knocking  into  or  out  of  a  crosswise 
position  of  the  sleepers  having  the  in- 
side clamps,  quickly  fastens  the  rails 
solidly  in  position,  or  allows  the  track 
to  be  quickly  taken  up.  Under  test  in 
important  German  coal-mining  dis- 
tricts railways  of  this  construction 
were  found  to  be  generally  satisfactory. 
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OLD  OMNIBUSES  AS  HOLIDAY 
HOMES 

An  enterprising  individual  in  London 
recently  purchased  a  number  of  the 
old  horse-drawn  omnibuses,  discarded 


f 

Old  Omnibus  Converted  into  Two-Story  Villa 
for  Holiday  Rental 

when  the  motorbus  became  supreme, 
and  had  them  removed  to  a  piece  of 
land  at  one  of  the  watering  places. 
After  fixing  them  up  as  shown  in  the 
illustration,  he  rents  them  as  holiday 
residences. 


MOTORCYCLE  ENGINE  CUT 
OUT  BY  BRAKE 

A  motorcycle  rider  of  Chicago 
whose  machine  is  fitted  with  a  band 
brake  has  devised  a  magneto  cut-out 
which  stops  the  engine  when  the  brake 
is  put  on  full 
pressure.  A  wire 
is  run  from  the 
magneto  to  the 
brake  and  tapped 
onto  the  moving 
arm  which  pulls 
the  brake  band 
tight  around  the 
drum  when  the 
brake  is  applied.  The  end  of  this  wire, 
from  which  the  insulation  is  stripped, 
is  bent  so  that  when  the  brake  is  fully 
applied,  it  touches  the  outside  shell  of 
the  brake,  thus  short-circuiting  the  cur- 


rent. When  the  brake  is  released,  the 
brake  arm,  in  moving  back,  breaks  the 
connection  and  holds  the  wire  end 
clear,  thus  allowing  the  engine  to  run 
again. 

The  idea  is  considered  excellent  for 
emergencies,  for  the  simple  back  pres- 
sure of  the  pedals  puts  on  the  brake 
and  stops  the  engine  without  lifting 
the  valves,  the  compression  of  the  mo- 
tor thereby  giving  added  braking 
power. 


TRAINING  THE  PUBLIC  TO 
"KILOWATTS" 

So  far  advanced  is  the  campaign  to 
abolish  the  use  of  the  old  familiar  word 
''horsepower"  and  substitute  as  a  meas- 
urement of  power  the  less  widely 
understood  word  ''kilowatt"  that  the 
Bureau  of  Standards  will  now  record 
power  in  kilowatts  and  not  horse- 
power, while  the  American  Institute  of 
Electrical  Engineers  recommends  this 
use  generally. 

There  was,  before  1911,  no  precise 
definition  of  the  horsepower  that  was 
generally  accepted  and  authoritative, 
and  different  equivalents  of  this  unit 
in  watts  are  given  by  various  books. 
The  most  frequently  used  equivalent, 
both  in  the  United  States  and  England, 
has  been  746  watts ;,  and  in  1911  the 
American  Institute  of  Electrical  En- 
gineers adopted  this  as  the  exact  value 
of  the  horsepower. 

It  is  obviously  desirable  that  a  unit 
of  power  should  not  vary  from  place 
to  place,  and  the  horsepower  thus  de- 
fined as  a  fixed  number  of  watts  does 
indeed  represent  the  same  rate  of  work 
at  all  places.  Inasmuch  as  the  "pound" 
weight,  as  an  element  of  the  unit  of 
force,  varies  in  value  as  the  accelera- 
tion of  gravity  varies,  the  number  of 
foot  pounds  per  second  in  a  horse- 
power accordingly  varies  with  the  lati- 
tude and  altitude.  It  is  equal  to  550 
foot  pounds  per  second  at  50  deg.  lati- 
tude and  sea  level,  approximately  the 
location  of  London,  where  the  original 
experiments  were  made  by  James  Watt 
to  determine  the  magnitude  of  the 
horsepower. 
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The  "continental  horsepower,"  which 
is  used  on  the  continent  of  Europe, 
differs  from  the  English  and  American 
horsepower  by  more  than  one  per 
cent,  its  usual  equivalent  in  watts  be- 
ing- 736.  This  difference  is,  histori- 
cally, due  to  the  confusion  existing  in 
weights  and  measures  about  a  hundred 
years  ago. 

Since  a  unit  of  power  should  repre- 
sent the  same  rate  of  work  at  all  places, 
the  "continental  horsepower"  is  best 
defined  as  736  watts.  This  is  equiva- 
lent to  75  kilogram  meters  (542.5  foot 
pounds)  per  second  at  latitude  52  deg. 
30  min.,  or  Berlin. 

These  values,  746  and  736  watts, 
were  adopted  as  early  as  1873  by  a 
committee  of  the  British  Association 
for  the  Advancement  of  Science.  The 
value,  0.746  kilowatt,  will  be  used  in 
future  publications  of  the  United 
States  Bureau  of  Standards  as  the  ex- 
act equivalent  of  the  English  and 
American  horsepower.  It  is  recog- 
nized, however,  that  modern  engineer- 
ing practice  is  tending  away  from  the 
horsepower  and  toward  the  kilowatt. 


STEREOSCOPIC  MICROSCOPE 
WITH  SINGLE  OBJECTIVE 

A  new  microscope  which  gives  a 
stereoscopic  view  of  the  object,  al- 
though only  provided  with  one  objec- 
tive, was  recently  exhibited  before  the 
French  Academy  of  Sciences,  Paris. 
Its  range  of  magnification  is  from  10 
to  400  diameters,  giving  an  excellent 
relief-view.  Previously  constructed 
binocular  microscopes  having  two  ob- 
jectives were  not  satisfactory  for  mag- 
nifications over  80  diameters. 

With  this  new  microscope  the  objec- 
tive can  be  placed  very  close  to  the  ob- 
ject, which  increases  the  magnifying 
power,  and  the  objective  of  any  ordi- 
nary microscope  can  be  used  with  it. 
The  pencil  of  light,  after  passing 
through  the  objective,  is  divided  by 
means  of  two  reflecting  prisms  into  two 
equal  and  symmetrical  parts  which 
pass  to  the  oculars,  the  distance  be- 
tween which  can  be  adjusted  to  suit 
the  pupillary  distance  of  the  observer. 


BELLOWS  AID  IN  PLAYING 
CLARINET 

European  musicians  who  play  wind 
instruments  are  interested  in  the  in- 
vention of  a  German  of  their  profes- 
sion which  not  only 
makes  it  possible  to  sus- 
tain a  long  note  or  series 
of  notes  without  taking-  a 
fresh  breath,  but  relieves 
much  of  the  fatigue  inci- 
dent to  the  forced  breath- 
ing necessary  in  perform- 
ing a  long  or  difficult 
part. 

The  apparatus  is  simply 
and  cheaply  made  and 
is  essentially  a  sort  of 
auxiliary  lung  for  the 
musician  who  handles 
a  horn,  a  clarinet,  an 
oboe,  or  any  other 
wind  instrument  re- 
quiring sustained  and 
forced  breathing.  The 
musicians  who  have 
observed  the  use  of  the  apparatus  say 
that  it  aids  rather  than  injures  the 
tonal  effects  of  a  legato  movement. 

The  "aerophore,"  as  the  apparatus 
is  called,  consists  primarily  of  a  com- 
pressed-air tank.  This  tank  is  attached 
at  the  end  of  the  instrument  farthest 
from  the  player  and  from  it  a  rubber 
tube  runs  down  to  the  floor  and  con- 
nects with  a  bellows  operated  by 
means  of  the  musician's  foot.  The 
upper  end  of  the  tank  has  a  brass  or 
silver  tube  running  alongside  of  the 
instrument  and  terminating  in  a 
mouthpiece  parallel  to  the  ordinary 
mouthpiece  of  the  instrument. 

In  using  the  apparatus,  the  player 
puts  both  mouthpieces  into  his  mouth 
and  when  necessary  works  the  bellows. 
This  fills  his  cheeks  with  air  which  he 
forces  into  his  instrument. 

Some  little  practice  is  required  to 
learn  to  use  the  two  mouthpieces  at 
once,  but  the  trick  of  doing  it  is  said  to 
be  easily  mastered. 


(ETar  oil  is  being  used  as  a  fuel  for  sev- 
eral Diesel  engines  of  600  to  800  hp. 
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AUTOMOBILE  DASHBOARD  AS 
STORAGE  SPACE 

That  the  deep,  inset  dashboards  of 
the  present  type  of  automobile  body 
may  be  used  for  the  storage  of  small 


Showing  the  Possibilities  of  Dashboard  Storage 

articles  has  been  demonstrated  by  an 
English  motorist.  His  dashboard  is 
arranged  as  shown  in  the  drawing, 
there  being  a  tall  cupboard  at  each 
side  and  two  small  shelves.  The  left- 
hand  cupboard  is  divided  up  into  felt- 
lined  partitions  to  carry  a  bottle  of 
whiskey  and  a  siphon  of  soda,  with  di- 
visions at  the  top  for  glasses.  The 
right-hand  cupboard  is  used  for  the 
storage  of  dusters,  oil  cans,  and  the 
like,  and  the  shelves  provide  a  place 
for  gloves,  goggles,  tobacco  and 
matches,  maps,  etc. 


SAFETY  INDICATORS  FOR 
AIR  PILOTS 

Officers  of  the  United  States  army 
and  navy  who  are  interested  in  aero- 
nautics are  just  at  present  engaged  in 
a  discussion  with  certain  French  man- 
ufacturers over  the  relative  merits  of 
"speed  indicators,"  which  are  in  reality 
danger  (or  safety)  signals  for  air  pilots. 

The  apparatus  in  question  is  called 
an  anemometer-vane  indicator  and  is 
designed  to  show  the  airman  the  speed 


at  which  he  is  going,  the  velocity  of 
the  wind,  the  angle  at  which  he  is  at- 
tacking it  and  whether  he  is  rising  or 
falling.  The  essential  principle  of  the 
apparatus  is  that  a  resisting  surface 
measures  the  velocity  of  the  wind. 

United  States  army  officers  claim 
that  this  apparatus  cannot  at  all  times 
be  accurate  as  it  must  be  dependent 
on  a  spring  and  adjusted  on  the  ground 
before  flight.  The  spring  is  at  that 
time  set  at  zero.  It  is  the  view  of  the 
Americans  that  the  essential  thing  is 
not  so  much  accuracy  at  zero,  but  at 
and  near  the  standard  speed  of  the  air 
craft.  This  is  because  the  range  of 
speed  in  an  aeroplane  is  very  restricted. 

One  of  the  most  noted  French  au- 
thorities on  the  subject  of  aeronautics 
asserts  that  none  of  the  indicators  at 
present  on  the  market  goes  far  enough 
in  the  solution  of  the  problem  of  safety 
in  the  air.  So  far,  the  most  satisfac- 
tory of  these  little  devices  does  no 
more  than  tell  the  pilot,  in  shorter  time 
than  he  would  otherwise  know  it,  just 
how  his  craft  is  behaving.  He  has  then 
to  work  his  controls  accordingly.  So 
this  authority  recommends  the  produc- 
tion of  an  indicator  that  will  not  only 
tell  of  the  air  conditions  about  the  aero- 
plane, but  will  at  once  automatically 
operate  the  controls — in  short  he  sug- 
gests an  automatic  stabilizer.  These 
views  coincide  with  those  held  by  emi- 
nent American  authorities. 


QUICK  REPAIR  METHODS 
FOR  RACING  PITS 

The  necessity  for  rapid  repair  work 
in  automobile  racing  has  resulted  in 
many  labor  and  time-saving  devices 


being  designed  by  the 
repair  specialists  who 
inhabit  the  racing  pits 
during  contests.  Among 
the  many  time-savers  the 
clip  for  valve  springs 
and  the  spark-plug  ar- 
rangement here  shown 
are  of  particular  interest. 


To  replace  a  defective  valve  spring 
on  a  hot  engine  in  minimum  time  re- 
quires much  ingenuity,  and  the  way 
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devised  by  one  of  the  ''pit"  repair  men 
is  ingenious.  He  made  a  number  of 
clips  from  sheet  steel,  having  the  re- 
quired length,  and  with  the  ends 
turned  over  at  right  angles  for  about 
a  quarter  of  an  inch,  and  then  com- 
pressed the  spare  springs  and  held 
them  compressed  by  slipping  two  clips 
over  each.  Similar  clips  are  used  in 
removing  old  springs,  a  lifter  being 
employed  to  lift  them.  When  the  new 
valve  spring  is  inserted,  the  clips  are 
quickly  removed,  and 
the  spring  snaps  into 
position. 

When  a  change  of 
spark  plugs  is  required 
it  is  often  found  that 
the  plugs  have  become 
so  tight  that  the  cyl- 
inder caps  screw  out  at 
the  same  time.  A  num- 
ber of  spare  plugs  are 
therefore  prepared 
ready  screwed  into 
cylinder  caps,  and 
with  socket  wrenches 
attached,  to  meet  such  an  emergency, 
which,  dealt  with  in  the  ordinary  way, 
would  consume  much  greater  precious 
time. 


ENGINE  CRANKER  USED  ON 
HYDRO-AEROPLANE 

It  is  obvious  that  the  method  of 
starting  an  aeroplane's  engine  resorted 
to  on  an  aviation  field,  which  consists 
in  grasping  the 
wooden  propeller 
or  propellers  and 
whirling  them 
around,  is  im- 
practicable for 
hydro  -  aero- 
planes. There- 
fore  the  Burgess 
hydro-aeroplanes 
are  provided 
with  a  special 
starting  device, 
which  consists 

of  a  long  handle  inserted  in  a  socket 
fastened  on  a  special  ball  ratchet  on 
one  of  the  sprockets  of  the  chain  drive. 
Pulling  this  handle  up  turns  the  engine 
over  twice,  or  even  three  times,  and 
always  starts  it  without  difficulty.  The 
throttle  is,  of  course,  shut  down,  and 
the  operator  has  an  opportunity  to  re- 
sume his  seat  while  the  hydro-aero- 
plane is  moving  slowly  through  the 
water. 


GERMAN  TRACK  PLANERS        A  SURPRISE  IN  MATHEMATICS 

A  track  planer  of  ingenious  type,  Supposing  an  automobile  and  an 
constructed  in  Germany,  is  shown  in  aeroplane  were  racing  around  the 
the   accompanying   illustration.     The    world,  the  automobile  running  along, 

say,  a  meridian,  a 
distance  of  approxi- 
mately 25,000  miles, 
and  the  aeroplane 
along  the  same  me- 
ridian but  528  ft.  or 
one-tenth  mile  above 
it,  how  m^uch  longer 
would  the  run  of  the 
latter  be?  No  small 
planers,  which  are  mounted  on  a  light  handicap,  one  would  think,  but  surpris- 
four-wheeled  truck,  are  electrically  ingly  insignificant,  as  a  simple  calcu- 
driven.  The  shifting  of  the  weights  on  lation  will  show,  itor  the  difference  in 
the  long  planer  shafts,  extending  out  the  two  paths  will  be  found  to  be  only 
from  one  end  of  the  truck,  regulates  the  about  3,300  ft.  or  a  little  more  than 
pressure  of  the  planers  on  the  track  half  a  mile  in  favor  of  the  automobile, 
surface.  which  is  scarcely  worth  mentioning. 
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ANCHOR  PLATES  REPLACE 
TIRE  TAPE 


Anchor  plates  connected  by  four 
strong  chains  have  recently  been  pat- 
ented as  the  latest  innovation  in  re- 


Chain  and  Anchor  Plate  Tire  Repairer 


pairing  automobile  punctures,  cuts 
and  blov^outs.  Their  purpose  is  pretty 
well  explained  by  saying  that  they  are 
designed  to  replace  the  troublesome 
tape  ordinarily  used  after  a  blowout  to 
prevent  the  inner  tube  from  coming 
out  through  the  hole  in  the  tire.  The 
four  chains  are  permanently  fastened 
to  one  of  the  anchor  plates  and  the  end 
links  slide  into  dumb-bell  slots  on  the 
other  anchor.  This  holds  the  broken 
portions  of  the  casing  closely  together. 


LILLIPUTIAN   FARMS  ON 
FRENCH  ISLANDS 

On  the  numerous  small  islands  in 
the  English  Channel  and  in  the  At- 
lantic along  the  coast  of  Brittany  may 
be  found  some  of  the  smallest  "farms'* 
in  the  world.  Many  of  these  islands 
are  for  the  most  part  laid  out  into 
evaporation  basins,  divided  by  dikes, 
for  the  production  of  salt.  These 
dikes  provide  narrow  strips  of  remark- 
ably fertile  soil,  and  the  vegetable 
patches  upon  them  are  the  most  valued 
possessions  of  the  inhabitants.  By 
continuous  divisions  among  succeed- 
ing generations  of  heirs  the  holding 
of  a  single  family  has,  in  some  in- 
stances, dwindled  down  to  a  mere  10 
square  feet. 

When  the  individual  owner  does 
not  cultivate  his  **farm"  for  his  own 
benefit,  whole  communities  cultivate 
the  strips  jointly,  sharing  the  products 
pro  rata.  The  crops  consist  of  onions, 
potatoes,  cabbage  and  other  vegeta- 
bles, together  with  oats,  corn,  clover, 
timothy,  etc. 


A  NEW  CHAIN -DRIVE  FOR  MOTORCYCLES 


The  generally  adopted  form  of 
power  transmission  from  motor  to 
drivewheel  on  a  motorcycle  is  the 
belt ;  chain  and  gear  drive  having  been 
abandoned  as  impracticable. 

A  happy  combination  of  the  prin- 
ciples of  chain  and  belt 
drive,  however,  has 
been  recently  devised 
by  a  French  engi- 
neer. By  substituting 
sprocket  wheels  for  the 
grooved  driving  and 
tension  pulleys,  most 
of  the  loss  of  power 
caused  by  sliding  of 
the  belt  is  claimed  to 
be  eliminated,  while  on 
the  other  hand,  the 
large  pulley  on  the 
drive  wheel  is  the  same 
as  on  a  regulation  l^elt- 
drive  machine,  except 


that  the  groove  of  this  pulley  is  lined 
with  leather.  Thus,  in  this  part  of  the 
transmission  friction  drive  is  retained, 
just  as  in  the  belt-drive  machine,  while 
the  engine  end  of  the  drive  is  chain 
and  sprocket. 


A  Combination  Chain-and-Sprocket  and  Belt  Drive  for  Motorcycles 
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SPRINKLER  THAT  SPRINKLES  ITS  OWN  PATH 


laying  the  dust 
which  rises  from 
dirt  and  macadam 
roadways  is  always 
of  interest  to  munic- 
ipal engineers.  Al- 
though  treatment 
with  crude-petro- 
leum products  is 
now  in  common  use, 
and  has  proved  very 
successful,  the  high 
cost  of  this  method 
is  often  prohibitive,  while  daily  sprin- 
kling with  plain  water  is  both  effective 
and  inexpensive.  The  motor  sprin- 
kling apparatus  here  shown  is  the  first 
of  its  kind,  and  was  designed  for  the 
street-cleaning  department  of  Indian- 
apolis. The  feature  of  this  sprinkler 
is  that  the  nozzles  are  slightly  in  front 
of  the  body  of  the  truck,  thus  allow- 
ing the  apparatus  to  sprinkle  its  own 
path.  The  riveted  tank,  of  1,400-gal. 
capacity,  is  mounted  on  a  6i/2-ton  truck, 
securely  guyed  to  prevent  the  tank 
from  slipping.  The  water  is  forced 
through  the  nozzles  by  a  double-acting 
force  pump,  which  is  driven  by  the 
automobile  motor. 

The  nozzles  are  adjustable  within 
wide  limits,  so  that  the  quantity  of 
water  thrown  out  and  the  distance  to 


Rear  and  Front   Views   of  Newest  Form 
Water  Wagon,  Which  is  a  Motor-Driven 
Vehicle  That  Sprinkles  a  Wide 
Expanse  of  Pavement 


of 


which  it  is  thrown 
can  be  regulated  by 
the  driver  to  suit 
the  conditions.  Ob- 
viously, with  a  pump 
maintaining  a  con- 
stant pressure,  the 
water  can  be 
sprinkled  over 
a  much  wider  stretch 
of  roadway  than 
would  be  possible 
were  the  water  per- 
mitted to  flow  out 
by  gravity,  and  the  areas  sprinkled 
can  be  maintained  constant  until  the 
last  drop  is  out  of  the  tank,  whereas, 
with  gravity  feed,  the  area  naturally 
diminishes  with  the  loss  of  head  in  the 
tank.  It  is  claimed  that  a  roadway 
from  70  to  80  ft.  wide  can  be  sprinkled 
at  one  operation,  and  at  a  rate  of  well 
over  10  miles  an  hour,  which  naturally 
is  quite  beyond  the  scope  of  the  horse- 
drawn  sprinkler. 


(LA  new  projectile  for  use  against  d*r- 
igibles  and  balloons,  provided  with  a 
device  which  at  the  contact  of  the  pro- 
jectile with  the  envelope  causes  an 
electric  spark  to  be  emitted,  thus  ignit- 
ing the  gases,  has  been  invented  in 
Germany. 
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COMPRESSED-AIR  PUMP  FOR 
GREAT  DEPTHS 

A  compressed-air  pump,  manufac- 
tured in  Germany,  and  particularly 
adapted  for  raising  water  from  deep 
sources,  is  shown  in  the  ac- 
companying drawing.  The 
pump  consists  of  a  water 
pipe,  open  at  the  bottom, 
and  a  smaller  air  pipe  con- 
nected with  it  by  a  specially 
constructed  joint.  The  two 
pipes  are  parallel  and  very 
close  together,  in  order  that 
the  bore  hole  for  the  pump 
casing  may  have  a  small 
diameter. 

When  this  pump  is  used 
to  elevate  water  from  only 
a  small  or  medium  depth  it 
is  necessary  that  the  air  and 
water  pipes  be  sunk  verti- 
cally into  the  water  for  from 
one-half  to  two-thirds  their 
length.  The  compressed  air 
introduced  into  the  water 
pipe  rises  in  this  pipe  along 
with  the  water,  so  that  the 
column  rising  is  alternately 
water  and  air. 


AIR-BUBBLED  RUBBER 
FOR  AUTOMOBILE 
TIRES 

In  the  search  for  a  substi- 
tute for  pneumatic  automo- 
bile tires,  a  French  concern 
is  seeking  to  produce  a  tire 
filling  that  will  provide  a 
degree  of  resilience  ap- 
proaching that  of  com- 
pressed air,  but  which,  ac- 
cording to  the  Motor  World, 
will  be  free  from  the  con- 
stant tendency  to  escape  that 
is  manifested  by  closely  con- 
fined atmosphere. 

The  plan  comprises  the  ^ 
use  of  a  very  considerable 
volume  of  nitrogen,  put  up 
so  that  it  is  divided  into  an  enormous 
number  of  tiny  globules,  each  sur- 
rounded by  a  'cell  of  thin  but  tough 


rubber.  Nitrogen  is  used  because  it  will 
not  seep  through  rubber  as  will  oxy- 
gen. In  making  this  tire  filler,  rubber 
is  so  treated  while  in  a  semiliquid  state 
that  it  assumes  a  frothy  consistency, 
there  being  a  great  deal  of  bubble 
and  very  little  rubber.  While  in  this 
condition  the  rubber  is  vulcanized 
in  iron  molds,  and,  upon  being  taken 
from  the  mold,  expands  consider- 
ably without,  however,  losing  its 
shape. 

This  rubber  **froth,"  when  placed 
in  an  outer  tire,  undergoes  a  con- 
siderable reduction  in  size,  with  a 
corresponding  increase  in  pressure. 
It  is  claimed  that  the  amount  of 
rubber  in  this  filling  is  about 
the  same  as  that  in  the  inner 
tube  of  an  ordinary  tire  of 
the  same  size. 

As  the  small  number  of 
diminutive  cells  pierced 
would  bear  an  almost  infin- 
itesimal ratio  to  the  whole 
number,  a  puncture  in  this 
filling  would  have  no  effect 
whatever. 

The  French  army  is  con- 
ducting tests  of  the  air-bub- 
ble filler  to  ascertain  its 
suitability  for  the  tires  of 
army  trucks. 


ACCIDENT  PREVEN- 
TION IN  MACHINE 
SHOPS 

The  management  of  a  ma- 
chine-tool works  in  Provi- 
dence, R.  L,  has,  during  the 
last  several  years,  kept  a 
careful  record  of  all  accidents 
and  made  a  study  of  them  in 
the  endeavor  to  ascertain 
just  where  danger  is  greatest 
and  what  accidents  can  be 
prevented  by  misans  of  im- 
proved safety  devices.  One 
recently  installed  device, 
particularly  interesting,  is  an 
electrically  operated  control 
by  which  the  power  at  the  engine  room 
can  be  stopped  by  pushing  a  button 
anywhere  in  the  works. 
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On   Wrecking  This  Building,  Erected  in  1823,  It  was   Discovered  to  Have  a  Skeleton  Similar  to  That 
Adopted  in   the  Erection  of  Modern  Buildings,  but,  of  Course,  of  Great  Timbers  Instead  of  Steel 


MODERN  CONSTRUCTION  IN 
OLD  BUILDING 

The  razing  of  an  old  four-story  bank 
building  in  Providence,  R.  L,  erected  in 
1823,  shows  that  the  particular  method 
of  building  construction  now  prac- 
ticed, credited  to  a  Chicago  architect  of 
the  early  eighties,  was  used,  in  one  in- 
stance at  least,  nearly  a  century  ago. 

Steel  construction  was  unknown  in 
1823,  but  John  Holden  Greene,  who 
erected  the  building  in  Providence, 
used  wooden  timbers  instead  of  steel, 
in  exactly  the  way  steel  is  now  used. 
He  erected  the  building's  skeleton  of 
great  logs  of  spruce,  adding  the  brick 
front  with  its  granite  facing,  and 
tying  the  latter  to  the  frame  with  great 
bolts  at  each  Ifloor. 


APPEALS  TO  MOTORISTS 
FOR  QUIET 

"Zone  of  Quiet"  has  become  a  fa- 
miliar sign  in  American  cities  in  the 
vicinity  of  hospitals,  but  a  variation  of 
this  legend  is  coming  into  use  in  the 
streets  of  London.  The  accompanying 
illustration  discloses  it.  An  American 
probably  would  at  first  interpret  it  as 
an  appeal  to  the  "hooligan"  element, 


as  ''hoot,"  in  United  States  parlance, 
means  a  jeer  or  shout  of  contempt. 
The  sign,  however,  is  directed  at  the 
motor-car  driver  who  is  thus  requested 
not  to  sound  his  honking  horn, 
squawker  or  siren  near  the  house 
where  there  is  serious  illness.  Before 
the  day  of  rubber-tired  vehicles  it  was 
the  custom  to  strew  the  street  with 
straw  or  tan  bark,  but  now  the  auto- 


A  London  Street  Sign  Which  Appeals  to  Motor-Car 
Drivers  to  Keep  Their  Horns  Silent 


mobile  horn  has  become  a  greater  an- 
noyance to  sick  people  than  the  clatter 
of  iron-shod  feet  on  the  pavement. 
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Wolf-hunting  by  night  in  Northern  Russia  is  in  strong  contrast  to  practically  all  other  hunting 
sports  in  that  the  animals  chase  the  hunters  instead  of  being  chased  by  them.  The  hunting  party  rides 
in  a  sleigh  drawn  by  three  fast  horses,  and  young  pigs,  carried  in  a  basket,  are  used  to  attract  the 
quarry.  A  pig  is  held  aloft  by  the  tail  and  its  squeals  lure  the  wolves  toward  it,  the  hunters  shooting 
them  down  as  they  follow  the  swiftly  moving  sleigh. 


THE  STUMP  INDUSTRY  IN  MICHIGAN 


Norway-pine  stumps  have  become  a 
by-product  of  cut-over  timber  lands  in 
Michigan  to  such  an  extent  that  one 
factory  is  buying  the,  material  in  a 
territory  within  a  50-mile  radius  of 
the  plant. 

Resin,  turpentine  and  tar  are  taken 
in  paying  quantities  from  the  old 
stump  and  roots.    The  farmers  are 
paid  a  rate  that  reimburses  them 
for  taking  the  stumps  out  of  the 
ground  and  loading  them  on  fiat- 
cars,  and  the  land  thus  cleared 
is,  in  a  great  many 
instances,  being 
planted  with  fruit 
trees. 

When  the  stumps 
reach  the  factory 
they  are  cut  into 
short  blocks  or 
chunks  and  placed  in 
cagelike  steel  cars, 
which  are  run  into  a  retort  heated  to 
the  required  temperature.     About  26 


gal.  of  turpentine,  57  gal.  of  tar,  and 
40  bu.  of  charcoal  are  produced  from 
one  cord  of  the  raw  material. 

The  stump-pulling  apparatus  shown 
in  the  illustration,  and  used  to  a  con- 
siderable extent  in  the  stump  indus- 
try of  Michigan,  is  operated  by  three 
men  and  a  team  of  horses.    The  ap- 
paratus is  set  up  over  the  stump,  a 
good  hold  is  secured  upon  it,  and 
then  it  is  pulled  by  winding  up 
the  big  perpendicular  screw, 
power  being  obtained  by 
driving  one  of  the 
horses  around  the 
apparatus. 


Pulling  Pine 


(Tin  a  new  two- 
piece  spark  plug 
for  gasoline  en- 
gines the  lower 
part  of  the  plug 
stumps  in  Michigan  rcmaius    fixcd  in 

the  cylinder  when  the  upper  part  is 
taken  out  to  be  cleaned. 
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TERRAPIN  HUNTING  IN 
THE  SOUTH 

Terrapin  farming-  is  one  of  the  indus- 
tries peculiar  to  the  lower  coast  of 
Louisiana  and  Mississippi.  At  Grand 
Isle,  on  the  southern  shore  of  Louis- 
iana are  pens  containing  as  many  as 
9,000  terrapins,  and  the  big  turtles  are 
hunted  with  dogs  in  the  surrounding- 
swamp  prairie. 

The  terrapin  is  fed  regularly  with 
meat  and  the  mere  chopping  of  the 
meat  ax  on  the  block  near  the  pen 
will  bring-  them  racing  to  that  end 
of  the  pen  like  chickens  to  a  feed 
of  corn. 


A  TORPEDO   THAT  CARRIES 
A  GUN 

The  gun-torpedo,  devised  by 
Commander  Cleland  Davis,  of  the 
United  States  Navy,  and  recently 
tested  in  the  waters  of  the  Chesa- 
peake, carries  an  8-in.  gun  capable 
of  expelling  a  projectile  with  a 
muzzle  velocity  of  about  1,000  ft. 
per  second.  With  the  gun-projected 
projectile  replacing  the  guncotton 
warhead  of  the  Whitehead  torpedo, 
little  of  the  force  is  dissipated  in 
disturbing  the  surrounding  water, 
practically  all  the  force  being  cen- 
tered in  driving  the  projectile  out 
of  the  gun. 

When  the  gun-torpedo  is 
launched,  the  little  propeller  at  the 
upper  side  of  the  torpedo's  nose  re- 
volves, and  this  releases  a  tripping 
rod,  thus  enabling  the  gun  to  be 
discharge'd  when  the  torpedo  strikes 
the  enemy's  hull.  When  this 
tripping  rod  hits  the  hull  or 
other  obstruction  it  is  driven 
backward  and  engages  a  trig- 
ger which  first  compresses  a 
spring  and  then  releases  it, 
so  that  the  pin  can  strike  the 
primer  head  and  set  off  the 
explosive  which  drives  the 
projectile  out  of  the  gun.  The  projec- 
tile, thus  driven  through  the  hull  of  the 
enemy,  is  exploded  a  predetermined 
time  very  shortly  after  the  impact. 


MOTHER  PLEADS  FOR  DEAD 
AIRMAN'S  IDEALS 

On  the  eve  of  her  son's  funeral, 
Lady  Loraine,  the  mother  of  Captain 
E.  B.  Loraine,  of  the  Royal  Flying 
Corps  of  England,  who  was  killed  in 
the  performance  of  his  duty,  wrote  the 
following  letter  to  a  London  news- 
paper pleading  for  a  greater  develop- 
ment of  the  military  aerial  service: 
''On  the  eve  of  my  son's  funeral  I 
ask  you  of  your 
courtesy  to  pub- 
lish this  letter, 
trusting  you  will 
deem  it  timely 
and  likely  to  have 
the  result  which, 
in  loyalty  to  my 
son's  ideals,  I  am 
ambitious  to  see 
fulfilled. 

"The  unanimity 
with  which  deep 
regret  has  been 
expressed  at  the 
loss  of  Captain 
Loraine's  services 
to  his  country, 
and  the  recogni- 
tion by  those  in 
highest  authority 
that  his  services 
were  of  a  charac- 
ter of  which  the 
Empire  stands 
most  in  need  in 
the  matter  of  land 
defense,  embold- 
ens me  to  plead 
with  my  country- 
men, and  country- 
women, that  they 
should  raise  with- 
in the  next  few 
weeks  not  only  a 
National,  but  an 
Empire  Fund,  to 
be  presented  to 
the  Crown ;  in  or- 
der that  the  Royal  Flying  Corps  (an 
essentially  vital  arm  of  the  Naval  and 
Military  Services)  be  put  at  once  upon 
such  a  sound  financial  basis  that  no 


A  Terrapin  Pen  on  the  Southern 
Coast  of  Louisiana 
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alternation  of  government,  no  loss  of 
individual  life  in  pioneer  work,  may 
cause  the  slightest  check  to  the  ad- 
vance movement." 


POWER  FERRYBOAT  USED  BY 
MOTORISTS 

The  motorists  touring  England  will 
no  longer  be  subjected  to  the  incon- 
veniences of  the  old-style  hand-pro- 


ago  an  old-school  oarsman  would  have 
sneered  at  the  idea  of  a  motor  ferry, 
but  so  rapidly  is  it  finding  its  way  into 
inland  water  service,  that  it  is  safe  to 
say  that  in  a  few  years  the  hand-pro- 
pelled ferry  will  be  obsolete. 

The  very  interesting  boat  recently 
put  into  service  at  the  above-men- 
tioned ferry,  is  equipped  with  a  turn- 
table platform  for  carrying  automo- 
biles. It  is  30  ft.  long  and  has  a  beam 
of  14  ft.,  the  excessive  beam  being  nec- 
essary for  the  stability  of  the  craft 
when  loaded.  When  the  boat  comes 
alongside  the  jetty,  the  turntable  is 
turned  at  right  angles  to  its  keel  and 
the  motor  car  is  driven  upon  the  boat 
by  its  own  power.  Then  the  turn- 
table is  straightened  up,  and,  after  the 
trip  is  made,  the  car  is  again  turned 
and  may  be  driven  off  the  boat  and  up 
the  bank.  This  ingenious  device  does 
away  with  all  the  vexing  delays  of 
loading  and  unloading. 


Stability  Test  for  Power-Driven  Ferryboat 


pelled  ferryboat,  if  more  watermen 
will  adopt  a  small  power-driven  boat 
such  as  is  now  in  use  at  the  Loch 
Leven  ferry  in  Scotland.    A  few  years 


HUGE  STONE  SLAB  QUARRIED 
BY  THE  ANCIENTS 

At  Baalbec,  Syria,  is  a  great  stone 
slab,  69  ft.  long,  14  ft.  broad,  and  17  ft. 
in  depth,  and  weighing  1,500  tons, 
quarried  by  the  Ancients  with  the  in- 
tent of  using  it  to  adorn  the  ''Temple 


Photo  by  American  Colony,  Jerusalem 
A  l^OO-Ton  Stone  Slab  Quarried  in  Syria  by  the  Ancients 
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of  the  Sun,"  located  near  by,  and  now, 
of  course,  in  ruins.  The  huge  mono- 
lith is  said  to  be  one  of  the  largest 
ever  quarried,  but  in  the  temple  wall 
which  still  stands  are  many  others  of 


almost  as  great  a  size. 


RADIATOR  WITH  INDIRECT 
RADIATING  SURFACES 


A  remarkably  effective  radiator  has 
been  devised  by  a  professor  of  a  tech- 
nical high  school  in  Prussia.  The 
fundamental  principle  of  the  apparatus 
is  the  use  of  a  great  number  of  indi- 
rect radiation  surfaces  made  of  a  ma- 
terial that  has  a  high  conductivity  of 
heat.    For  this  purpose  very  thin  zinc- 


The  New  German  Radiator  Which  is  Said  to  Give 
an  Extraordinary  Amount  of  Heat 

covered  copper  bands  are  disposed 
radially  in  the  circular  body  of  the 
radiator  between  the  concentrically  ar- 
ranged hot-water  or  steam-heating 
coils,  which  are  flat.  By  properly  cal- 
culating the  surfaces,  cross  sections 
and  other  dimensions,  an  extraordinary 
heating  efficiency  is  obtained  with  a 
minimum  of  material. 

This  efficiency  is  said  to  be  so  great 
that  a  radiator  28  in.  in  diameter  and 
14  in.  high  can  raise  the  temperature 
of  nearly  400,000  cu.  ft.  of  air  over  100 
deg„  F.  per  hour. 


CLieut.-Col.  C.  B.  Winder,  of  the  Ohio 
National  Guard,  is  the  first  militia  of- 
ficer granted  an  air  pilot's  license  by 
the  War  Department. 


end 

and 

with 


GLASS-INCLOSED  LABEL 
FOR  PLANTS 

An  ingenious  plant  label  recently 
placed  on  the  market  consists  of  a 
small  flat  glass 
tube  open  at  one 
end.  The  other 
is  closed 
finished 
a  glass 
ring,  by  means 
of  which  the 
label  can  be  af- 
fi  X  e  d  to  the 
plant.  The  name 
of  the  plant  is 
written  on  a 
piece  of  oiled 
paper  provided 
for  the  purpose, 
and  -  this  is 
slipped  into  the 
tube  and  held  in 
position  by  a 
small  rubber  cap, 
open  end. 
proof. 


A  Glass-Enclosed  Label 
Marking  a  Bride  Rose 

which  fits  over  the 
This  label  is  dirt  and  water- 


GARAGE  CONSTRUCTED  IN 
RETAINING  WALL 

A  Los  Angeles  development  com- 
pany found  it  necessary  to  cut  several 
miles  of  winding  roadway  into  the 
sloping  hillsides  of  the  Montecito 
Hills,  which  are  being  laid  out  for 
home    builders.       This    made  long 


One  of  the  Garages  Built  into  a  Concrete  Retaining  Wall 
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stretches  of  concrete  retaining  walls 
necessary  on  the  uphill  side  of  the 
roads.  Ordinarily,  such  walls  are  used 
only  as  retainers,  but  in  this  instance 
they  are  also  utilized  as  garage  space. 
The  walls  are  about  9  ft.  in  height,  and 
small  concrete  garages  are  constructed 
into  them  at  certain  intervals.  The 
top  of  the  retaining  walls  is  the  side- 
walk of  the  uphill  side  of  the  roads, 
and  at  each  garage  there  is  a  flight  of 
steps  leading  up  to  it. 


THE  MOST  POWER  FOR  THE 
LEAST  FUEL 

A  new  French  modification  of  the 
famous  Diesel  engine  has  just  set  a 
new  mark  for  low  fuel  consumption 
per  horsepower  of  energy  output.  As 
is  generally  known,  the  Diesel  motor 
has  long  held  the  effiiciency  record, 
with  a  fuel  consumption  of  .43  lb.  of 
petroleum  per  horsepower  hour,  equal 
to  a  conversion  of  over  40  per  cent  of 


A  Cannon-Like  Coal-Mining 
Machine  Constructed  for 
Convenient  Use  in 
Narrow  Quarters 


COMPRESSED-AIR  GUN  FOR 
COAL  MINING 

This  machine,  which  resembles  a 
cannon,  is  a  compressed-air  gun  for  the 
mining  of  coal.  It  weighs  900  lb.,  and 
exerts  a  pressure  of  2,000  lb.  against 
the  piston  which  is  shown  projecting 
from  its  mouth.  The  piston,  directed 
against  the  coal,  strikes  100  blows  per 
minute. 

It  is  a  portable  machine,  resting  on 
two  wheels,  and  pushed  about  by 
means  of  the  large  handle  provided  at 
the  rear  end. 


CThe  effort  to  save  the  time  of  trans- 
atlantic travelers  has  taken  the  form 
of  a  project  to  build  a  railroad  across 
Ireland,  a  company  with  a  capital  of 
$6,500,000  having  been  formed  for  the 
purpose. 


the  theoretical  heat  units  in  the  fuel 
into  mechanical  energy,  but  the  new 
engine  has  brought  the  figure  down  to 
.392  lb.  per  horsepower  hour — and  this 
with  a  500-hp.  marine  power  plant 
burning  the  cheapest  grade  of  crude 
residue  oil. 

Something  of  what  this  may  mean 
to  the  future  of  the  marine  power 
problem  will  be  appreciated  by  a  peru- 
sal of  the  test  figures  given  out  on  this 
motor.  According  to  these,  in  a  test 
run  at  the  normal  speed  of  400  revolu- 
tions per  minute,  the  fuel  consumed 
in  an  hour  was  183  lb.  9  oz.,  which  at 
3  cents  a  gallon  would  cost  73  cents. 
An  ordinary  500-hp.  gasoline  marine 
engine  in  the  same  time  consumes  314 
lb.  of  fuel,  which  at  12  cents  a  gallon 
equals  about  $5.16  an  hour,  just  about 
seven  times  as  much.  Moreover,  on  a 
given  tank  capacity,  the  greater  weight 
of  fuel  consumed  by  the  gasoline  mo- 
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tor  will  give  a  vessel  equipped  with  it 
a  much  less  radius  without  refilling 
tanks.  The  comparative  safety  of 
crude  oil  as  compared  with  gasoline  is 
also  an  important  consideration.  In 
another  test,  of  a  -iO-hp.  motor,  in  four 
hours  the  consumption  of  heavy  Rus- 
sian residue  oil  was  1%  gal.  against 
the  4  gal.  which  would  be  excellent 
economy  for  a  gasoline  motor  of  the 
same  power  working  under  full  load. 
These  motors  are  built  in  sizes  all  the 
way  from  a  2-cyl.,  10-hp.  to  an  8-cyl., 
6,000-hp.,  and  they  have,  so  far,  been 
built  exclusively  for  the  French  gov- 
ernment, which  has  adopted  it  for  the 
navy.  The  extreme  economy  of  this 
motor  is  due  to  a  curious  scheme  of 
double  injection  during  each  working 
stroke.  The  engines  are  four-cycle, 
and  as  in  all  Diesel  motors,  the  fuel  is 
injected  into  air  compressed  to  about 
500  lb.  per  square  inch,  which  renders 
it  so  hot  that  ignition  occurs  spontane- 
ously upon  injection.  But  in  the  new 
design,  there  is  the  dual  injection,  the 
first  sprayed  in  by  an  air  blast  at  a 
pressure  of  800  lb.  per  square  inch, 
and  burned  at  constant  pressure,  and 
the  second  a  rapidly  following  addi- 
tional charge,  burning  at  constant 
volume. 


BIRDS  AND  POLAR  BEARS 
AS  TRAINED  FISHERS 

Birds  are  trained,  in  China,  to  catch 
fish  according  to  the  Fishing  Gazette. 
At  a  given  sigjial  they  dive  into  the 
water  and  bring  up  large  fish  grasped  in 
their  bills.  It  is  said  that  polar  bears 
were  at  one  time  taught  by  the  Ice- 
landers to  jump  into  the  sea  and  catch 
seals,  and  there  are  other  instances  in 
which  animals  have  been  trained  to 
capture  water  creatures. 


SUSPENDERS  FOR  WOMEN 

The  latest  dress  idea  borrowed  from 
men  by  woman  is  the  suspender.  Sev- 
eral large  London  department  stores 
have  been  exhibiting  suspenders  in 
their  windows  as  the  latest  approved 
method  of  holding  skirts  in  position. 


New  Skirt  Supporter  Resembles     Galluses"  and 
Relieves  Pressure  around  the  Waist 


The  suspenders  for  women  are  made 
of  a  web  material,  and  can  be  pur- 
chased in  almost  any  color. 


CThe  death  rate  in  Australia  is  10.5 
per  1,000.  Only  one  country  in  the 
world  can  show  a  better  rate.  New 
Zealand,  where  it  is  9.75. 
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PHOTOGRAPHING  THE  "CURVATURE  OF  THE  EARTH" 

By  C.  H.  CLAUDY 


I 


You  would  say  it  could  not  be  done, 
and,  in  fact,  it  cannot,  for  the  photo- 
graph herewith,  while  taken  from  a 
balloon  at  a  height  of  a  mile  and  ap- 
parently showing  the  curvature  of  the 
earth,  represents  one  of  the  numerous 
cases  where  a  camera  tells  a  most  as- 
tounding lie. 

The  curvature  is  an  effect  of  the 
kind  of  camera  used  and  the  angle  at 
which  it  was  pointed.  The  instru- 
ment was  what  is  known  as  a  pano- 
rama kodak,  the  objective  tube  of  which 
can  be  swung  through  an  arc.  The 
film  is  held  in  a  curved  position,  the 
radius  of  the  curve  being  equal  to  the 
focal  length  of  the  lens.  In  making 
an  exposure,  the  lens  tube  is  held  to 
one  side  of  the  camera,  and,  when  re- 
leased, describes  an  arc  of  a  circle 
through  the  air.  The  image  formed 
at  the  focus  of  the  lens  is  thus  im- 
printed on  the  photographic  film  hi 
successive  overlapping  stages. 

In  any  picture  of  this  kind,  distor- 


tions are  present,  less  pronounced  in 
the  case  of  landscapes  than  in  pictures 
of  buildings,  but  this  defect  may  be 
corrected  by  bending  the  print  in  a 
semicircle  and  looking  at  it  in 
that  position.    This  particular 
picture,   however,    was  made 
with  the  camera  pointed 
downward  at  an  angle,  and 
therefore     the  resulting 
distortion  cannot  be  cured 
by     any     form  in 
which  the  print  may 
be  twisted. 

It  need  hardly 
be  said  that  no 
curvature  could 
be  seen  as 
shown  in  this 
photograph,  no 
matter  at  what 
height  the  bal- 
loon may  have 
been,  for  the 
visual  efifect 


Photo  by  Olaudy,  Washington 

Panoramic  Photograph  of  Earth's  Surface  from  a  Balloon  Gives  the  Deceptive  Appearance 
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In  the  contract  for  the  construction 
of  one  of  the  shafts,  the  stipulation 
was  made  that  the  shaft  lining  should 
be  of  concrete,  followed  by  a  lining  of 
porous  building  tile,  on  which  was  to 
be  placed  a  layer  of  waterproof  felt 
with  a  final  covering  of  concrete.  The 
contractor  found  great  difficulty  in 
keeping  the  waterproof  felt  in  place 
until  the  concrete  could  be  applied.  It 
did  not  adhere  well  to  the  tiling  and  it 
was  found  impracticable  to  attach  it  by 
the  usual  methods.  One  bright  engi- 
neer on  the  works,  however,  found 
that  the  felt  could  be  held  to  the  tile 
if  it  were  heated, — but  the  difficulty 
was  in  heating  it  fast  enough.  An 
electric  flatiron  was  procured  and 
found  to  do  the  work  in  fine  shape. 
The  felt  would  be  moistened  with  a 
damp  sponge,  placed  against  the  tile, 
and  the  iron  passed  over  the  other 
face.  It  was  found  that  an  expert 
workman  could  do  the  work  rapidly. 
Two  8-lb.  irons  were  used  in  the  lin- 
ing of  486  ft.  of  shafting.  So  great 
was  the  success,  that  the  contractors 
have  adopted  this  method  of  lining- 
shafts. 


of  Curvature  of  the  Earth,  While  to  the  Eye  in  a  Balloon  the  Appearance  is  That  of  a  Bowl 


from  a  bal- 
loon is  that 
the  earth  ap- 
pears con- 
cave,  like  a 
great  bowl, 
and  the  high- 
er one  is  the 
greater  this 
effect,  the  reason 
being  that  the 
horizon,  always 
on  a  level  with  the 
eye,  becomes  more  dis- 
.    .  •       tant    the    higher  one 
rises,  while  the  earth  is  obviously  far 
below. 


FLATIRON  AN  AID  IN 
ENGINEERING 

Waterproofing  a  shaft  lining  with 
an  electric  flatiron  appears  to  be  a 
novel  adaptation  of  a  domestic  utensil 
for  engineering  purposes,  but  such  a 
thing  was  done  in  connection  with  the 
construction  of  the  enormous  Catskill 
aqueduct  which  will  convey  water  to 
the  people  of  the  city  of  New  York. 
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ELECTRIC     BRANDING  IRON 
FOR  COMMERCIAL  USES 


The  electric  branding  iron  is  steadily 
growing  in  popularity  for  commercial 
purposes.    One  of  the  large  automo- 


bile-tire companies  uses  them  for 
branding  tires,  and  they  are  also  ex- 
tensively used  for  branding  packing 
boxes,  and  the  like.  The  ordinary  iron 
soon  cools  and  has  to  be  reheated, 
while  the  electric  iron  is  always  ready 
after  the  few  minutes  of  preliminary 
heating. 

PERFUME  PUT  UP  IN 
PENCIL  FORM 

The  perfume  pencil  is  a  novelty 
likely  to  meet  with  popular  favor.  It 
is  made  in  the  form  of  a  cone  or  car- 
tridge, similar  to  headache  pencils.  The 
softer  type  of  perfume  pencil  is  made 
of  cocoa  butter  as  the  basic  material, 
but  for  moderately  hard  pencils  arti- 
ficial musk  is  used  for  the  foundation. 

The  pencils,  which  are  being  made 
in  almost  all  the  popular  odors,  are 
coated  in  metal  molds.  The  finished 
pencils  are  inclosed  in  metal  retainers 
for  marketing. 


INGENIOUS  GENERATOR  FOR 
WIRELESS 

A  small  and  inexpensive  high-fre- 
quency generator  that  should  appeal 
to  amateur '  wireless  operators  and  to 
the  numerous  wireless  schools  was  de- 
vised recently  for  a  wireless  school  in 
Philadelphia,  which  had  experienced 
considerable  trouble  in  getting  a  suit- 
able spark  or  current  to  operate  the 
head  telephones  used  in  the  class 
room. 

The  generator,  which  gives  a  so- 
called  singing  arc  with  a  frequency  of 
1,200  pulsations  per  second,  has  now 
been  running  for  eight  months  with- 
out trouble.  In  devising  the  outfit,  a 
cast-iron  rotor,  having  40  teeth,  was 
fastened  to  the  shaft  of  a  1/40-hp.  in- 
duction motor,  and  the  permanent 
field  magnet  placed  as  close  to  the 
rotor  as  possible.  With  this  appara- 
tus the  current  is  generated  as  fol- 
lows :  When  there  is  only  an  air  space 
between  the  north  and  south  poles  of 
the  permanent  magnet  there  is  great 
resistance  to  the  lines  of  magnetic 
force,  hence  comparatively  few  of 
these  lines  traverse  this  space.  But 


Small  and  Inexpensive  High-Frequency  Motor  for 
Wireless  Outfits,  Devised  by  Attaching  a  40-Toothed 
Rotor  to  a  1/40-Hp.  Induction  Motor 

when  one  of  the  teeth  of  the  rotor 
passes  this  air  space,  the  resistance,  by 
the  introduction  of  the  iron  tooth,  is 
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reduced  considerably,  a  great  flow  of 
magnetism  takes  place  from  the  north 
to  the  south  pole  of  the  permanent 
magnet,  and  the  resultant  disturbance 
of  the  magnetic  lines  sets  up  a  current 
in  the  magnet  coils  each  time.  The 
induction  motor  runs  at  a  speed  of 
1,800  revolutions  per  minute,  or  30 


per  second,  and,  as  the  rotor  attached 
to  and  revolving  with  it  has  40  teeth, 
the  magnetic  fluctuations  are  at  the 
rate  of  1,200  per  second,  thus  generat- 
ing a  current  of  that  frequency. 

The  permanent  magnet  is  used  to 
overcome  the  necessity  of  having  di- 
rect current  to  magnetize  the  field. 


HOW  THE  MODERN  JOVE  JUGGLES   HIS  LIGHTNING 


It  would  take  an  epic  by  Kipling  to 
do  justice  to  the  romance  and  the 
might  of  the  **Load  Dispatcher,"  the 
man  who  sits  at  a  desk  in  a  big  city 
electric-power  station  and  scatters 
horsepower  by  the  tens  of  thousands 
around  the  community,  who  takes 
away  here  and  concentrates  there,  as 
the  momentary  need  requires,  such 
vast  forces  of  electricity  that  the  only 
comparison  to  him  is  the  old  pagan 
god  Jupiter,  hurling  his  thunderbolts. 

A  great  fire  rages  in  one  part  of  a 
city,  and  disrupts  the  entire  electrical 
service,  a  darkening  combination  of 
soot  and  rainclouds  in  broad  day  sud- 
denly makes  hundreds  of  stores  and 


factories  seek  electric  light,  a  whole 
power  station  goes  out  of  commission 
from  some  accident,  a  snowfall  brings 
traction  lines  seeking  immediately  for 
some  power  help,  and  the  load  dis- 
patcher sits  at  his  desk,  shifting  to  the 
required  points  the  thousands  of  kilo- 
watts at  his  disposal. 

In  a  general  way,  a  large  electrical 
generating,  transmission  and  distribu- 
tion system,  such  as  that  operated  in 
Chicago  by  the  Commonwealth  Edi- 
son Company,  is  controlled  much  as  a 
large  railway  system.  The 
one   load   dispatcher,  , ---^'"""^ 

whose   oflice    is  ^^^'^ 
located  as    ggff^  --^ " 


Huge  Chart  in  Load  Dispatcher's  Office  of  Electric 
Power  Plant,  Showing  Distribution  of  Current 
and  Enabling  Its  Rapid  Redistribution 
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near  the  center  of  the  system  as  pos- 
sible, is  at  all  times  in  direct  charge  of 
the  generation  as  well  as  of  transmis- 
sion and  distribution  by  means  of  a 
sort  of  private  exchange  with  direct 
wires  to  all  the  different  stations  and 
substations  and  for  this  purpose  has 
telephone  connection  with  every  part 
of  the  system.  In  times  of  trouble,  as 
many  as  four  aids  may  be  pressed  into 
service  to  handle  the  numerous  calls 
which  then  reach  the  load  dispatcher's 
office. 

A  large  paneled  board  contains  dia- 
grams of  the  entire  generating,  trans- 
mission, and  substation  high-tension 
connections.  The  switches  in  stations 
and  substations  are  indicated  by  small 
black  circles  around  a  small  hole,  in 
which  a  plug  is  inserted  when  the 
switch  is  closed.  If  any  particular  line 


is  in  operation,  a  red  tag  at  the  switch 
is  used  to  indicate  that  condition. 

No  generator,  line,  or  sv/itch  is 
closed  or  opened  without  a  direct  or- 
der from  the  load  dispatcher,  except 
in  emergencies,  nor  is  any  work  al- 
lowed on  any  part  of  the  system  with- 
out a  permit  from  him. 

Distribution  feeders  are  shown  on 
separate  maps,  a  great  number  of 
which,  covering  practically  every  por- 
tion of  the  city,  are  on  file  for  ready 
reference.  A  glance  at  these  will  tell 
the  load  dispatcher  the  probable  ex- 
tent to  which  any  trouble  may  grow, 
and  enable  him  to  take  immediately 
such  protective  measures  as  are  neces- 
sary. Other  conditions  of  all  the 
branches  of  the  system  are  similarly 
indicated  by  means  of  various  record- 
ers and  meters. 


GIANT  CHAIN  FOR  TOWING  DRYDOCK  ACROSS  OCEAN 


A  giant  chain,  formed  of  some  of  the 
largest  links  ever  made,  was  recently 
constructed  in  England  for  use  in  tow- 
ing the  huge  floating  drydock  ''The 
Duke  of  Connaught"  across  the  At- 


lantic to  Canada.  This  floating  dock 
is  the  second  largest  in  the  world,  and 
is  capable  of  taking  the  largest  battle- 
ship being  built  or  projected.  It  is  600 
ft.  in  length,  105  ft.  wide,  and  60  ft. 


Section  of  a  Giant  Chain 


be 


Used  in  Towing  a  Floating  Drydock  across  the  Atlantic 
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deep.  The  trip  across  the  Atlantic  will 
probably  take  six  weeks  to  two 
months. 


THE  LIMIT  OF  AEROPLANE 
DIMENSIONS 

Comparison  of  aeroplane  sizes  with 
the  dimensions  of  the  great  dirigible 
balloons  of  Germany  and  other  coun- 
tries has  recently  pro- 
voked considerable  dis- 
cussion in  European 
engineering  circles,  as 
to  the  possible  maxi- 
m  u  m  of  aeroplane 
sizes.  And,  among 
other  things,  it  has 
been  held  that  the  rela- 
tively small  size  of  the 
aeroplane  must,  when 
the  expected  -  era  of 
commercial  application 
dawns,  place  it  at  a  se- 
rious disadvantage  in 
comparison  with  the 
giant  gasbags,  with 
present  capacities 
ranging  up  to  25  pas- 
sengers. Against  this, 
however,  it  is  argued 
that  the  vehicle  of 
moderate  capacity  has 
a  distinct  field  of  its 
own,  which,  because  of 
the  involved  emancipa- 
tion of  its  passengers  from  other  per- 
sons' routes,  stops,  and  schedules,  is 
one  of  the  highest  importance.  And, 
in  this  connection,  the  automobile  is 
cited  as  an  example  of  high  utility  that 
may  attach  to  the  small-unit  vehicle. 
Much  speculation,  nevertheless,  has 
been  aroused,  with  the  result  that  the 
present  consensus  of  European  engi- 
neering opinion  seems  to  be  to  the  ef- 
fect that,  with  present  structural  mate- 
rials, it  will  be  possible,  as  soon  as  it 
is  considered  desirable,  to  construct 
aeroplanes  of  a  wing  spread  of  100  ft., 
a  weight  of  5  or  6  tons,  and  of  a  capac- 
ity to  carry  in  comfort  from  10  to  20 
passengers.  So  far  the  aeroplane  size 
record  is  held  by  the  60-ft.  Cody  bi- 
plane which  weighs  3,000  pounds. 


ELECTRIC    CONVEYOR  TAKES 
BOATS  OVER  LOCKS 

At  Boulter's  Lock,  on  the  River 
Thames,  England,  which  is  particu- 
larly congested  with  punts  and  other 
types  of  small  boats  during  regatta 
weeks  and  week-ends,  has  been  in- 
stalled an  electric  conveyor  which  car- 
ries these  small  craft,  occupants  and  all, 


Small  Boats  Carried  Over  an  English  Lock  by  Electric  Conveyors 

from  one  level  to  the  other.  There  are 
two  conveyors,  moving  in  opposite  di- 
rections, and  it  only  takes  a  minute  to 
pass  from  one  level  to  the  other.  The 
conveyors  run  on  the  same  principle  as 
moving  stairways. 


SCIENTIFIC  RAT  KILLING  IN 
BOSTON  HARBOR 

The  steamship  ''Bratton,"  of  the 
United  States  Marine  Hospital  Service, 
equipped  with  the  rat-killing  apparatus 
invented  by  an  Australian  chemist,  is 
being  used  in  the  rat-killing  campaign 
in  Boston  Harbor.  The  "Bratton"  ties 
up  alongside  the  sugar  and  banana 
boats  from  South  America  and  the 
West  Indies  and  pours  into  them  the 
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gases  which  exterminate  every  rat  in 
their  holds. 

The  method  invented  by  the  Austra- 
lian, and  originally  intended  for  fight- 


The  Rat-Exterminating  Apparatus  of  the  U.  S.  Marine 
Hospital  Service  Ship  "  Bratton  " 


ing  fires  in  the  holds  of  vessels,  con- 
sists of  drawing  out  the  gases  which 
ascend  through  the  funnels  of  a  steam- 
ship from  the  fires,  modifying  them 
slightly  and  pouring  them  into  the 
hold  of  the  vessel  under  treatment. 
These  gases  contain  no  oxygen  and 
gradually  drive  all  the  air  out  of  the 
vessel's  hold.    The  rats  die  for  lack 


Russia,  China,  India,  and  the  islands 
of  the  Pacific  where  bubonic  plague 
has  been  found  at  one  time  or  another. 


ACETYLENE  HEADLIGHT 
WITH  THREE  BURNERS 

A  manufacturer  of  acetylene  head- 
lights for  automobiles  has  designed  a 
burner  which  provides  three  individual 
flames,  all  of  which  are  spaced  the 
same  distance  from  the  reflector,  and 
also  at  the  same  height.  The  purpose 
of  the  triple  burner  is  to  utilize  the 
whole  surface  of  the  headlight  reflector. 
Valves  are  provided  to  open  or  shut 
off  the  flow  of  gas  to  each  of  the  side 
burners,  a  feature  which  permits  the 
regulating  of  the  amount  of  acetylene 
used  according  to  the  operating  condi- 
tions. 


COLUMN-CARRYING  TRAIN 
LIKE  HUGE  CATERPILLAR 

When  a  train  composed  of  25  flat- 
cars,  each  of  which  carried  a  lime- 
stone column,  40  ft.  in  length  and  5  ft. 
in  diameter,  pulled  into  one  of  the 
freight  stations  in  Washington  re- 
cently, it  closely  resembled  a  huge 
caterpillar  or  sea  serpent  winding  its 
way  along  the  roadbed.  There  was 
but  a  short  space  between  the  ends  of 
the  columns  and  when  the  train 
moved  swiftly  it  looked  like  one  con- 
tinuous piece  of  stone  1,000  ft.  long. 

The  columns  are  to  be  used  on  a 
colonnade  which  is  to  adorn  the  mag- 
nificent Scottish  Rite  Temple  now  in 


Long  Train  of  25 
Flatcars  Each  Carrying  a 
Stone  Column    Had  the 
Appearance  of  a  Giant  Caterpillar 

of  oxygen,  and,  in  case  of  fire,  the  lat- 
ter is  extinguished  for  the  same  reason. 

Under  a  recent  government  order 
rats  must  be  killed  on  ships  arriving 
not  only  from  the  West  Indies  and 
South  American  ports,  but  from  Africa, 


course  of  construction.  Thirty-three 
columns  are  to  be  used,  the  number 
being  symbolical  of  the  33  degrees  of 
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masonry.  Each  column  weighs  about 
30  tons.  They  are  of  Indiana  lime- 
stone and  came  from  the  quarries  of 
Bedford,  Ind. 


TO  SIMPLIFY  SYSTEM  OF 
PAPER  MONEY 

If  the  Secretary  of  the  Treasury 
carries  to  completion  his  present 
plans,  paper  money  will  be  so  sys- 
tematized that  the  denomination  of  a 
note  can  easily  be  determined  at  a 
glance.  The  idea  is  to  make  each  bill 
with  a  distinctive  design. 

It  was  at  first  thought  that  making 
the  different  bills  of  different  colors 
would  suffice,  but  it  was  afterward 
determined  that  no   scale   of  colors 


could  be  devised  that  would  withstand 
the  manipulations  of  a  clever  chemist. 
Therefore  the  idea  of  different  designs 
was  born.  Secretary  MacVeagh  be- 
lieves that  the  present  currency  con- 
tains too  many  designs.  He  would 
simplify  the  system  and  reduce  the 
number.  The  new  currency  will  have 
very  plain  figures  so  placed  within  a 
white  space,  and  so  arranged  that  the 
one-dollar  bill,  the  ten-dollar,  the 
twenty-dollar,  or  one-hundred-dollar 
bills  will  readily  be  recognized. 

The  experimental  plates  for  the 
new  currency  are  to  be  made  one-third 
smaller  than  the  present  issue.  It  is 
the  opinion  of  treasury  officials  that 
such  bills  will  save  the  government 
about  one  million  dollars  a  year. 


.  TESTING  COLOR  SCHEMES 
FOR  SIGN  POSTS 

On  a  hill  at  the  edge  of  Wimbledon 
Common,  London,  is  a  row  of  five  sign 
posts,  each  of  which 
has  a  different  color 
scheme,  two  of  them 
being  in  red  and 
white,  two  in  black 
and  white,  and  one  all 
red.  The  posts  were 
placed  there  by  the 
London  Roads  Im- 
provement Associa- 
tion, and  will  remain 
in  position  for  some 
time  to  test  their  rela- 
tive visibility  by  day 
and  night.  Motor- 
ists and  other  road 
users  are  requested 
to  let  the  association 
know  which  of  these 
color  schemes  seems 
to  them  the  most  ade- 
quate. 


CThe  rain  and  snow-- 
fall  in  the  United 
States  in  one  year 
would  weigh  six  tril- 
lion tons  declares  a 
government  scientist. 


Sign  Posts  Set  Up  in  a  Row,  to  Test 
the  Relative  Visibility  of  Their 
Different  Color  Schemes 


THE  INCUBATOR  OF  THE 
BRUSH  TURKEY 

The  brush  turkey  antedated  man  by 
many  thousands  of  years  as  an  inven- 
tor of  the  incubator 
method  of  hatching 
eggs.  This  bird, 
which  belongs  to  the 
mound  builders,  is  a 
native  of  Australia.  A 
flock  of  these  birds 
construct  a  common 
nest  about  6  ft.  high 
and  from  10  to  12  yd. 
in  diameter,  composed 
of  a  heap  of  soil 
mixed  with  decaying 
leaves  and  twigs.  A 
hole  is  then  scraped 
to  the  center  of  the 
mound  and  the  hens 
of  the  flock  deposit 
eggs  to  the  extent  of 
a  half  bushel  or  more. 
Then  the  hole  is  cov- 
ered up,  in  course  of 
time  the  heat  gener- 
ated by  the  decaying 
vegetation  hatches 
the  eggs,  and  the  tur- 
key chicks  wriggle 
out  of  the  mound  into 
the  sunlight. 


726- 


POPULAR  MECHANICS 


AVIATION  SICKNESS 

By  JOHN  B.  HUBER,  A.  M.,  M.  D. 


There  is  a  new  disease — aviation 
sickness.  Seasickness  is  a  terror  to 
most  of  those  who  venture  upon  the 
ocean ;  should  aviation  gain  many  vo- 
taries, air  sickness  is  likely  to  be  an 
even  more  miserable  and  a  much  more 
fatal  illness.  Almost  everyone  who 
has  dared  stand  on  the  edge  of  a 
precipice  and  look  into  the  yawning 
depths  below  has  realized  Poe's  mean- 
ing in  his  story  "The  Imp  of  the  Per- 
verse" :  as  if  a  dreadful  impulse  were 
prompting  a  leap  to  death  down  into 
the  chasm.  Those  who  have  felt  this 
way  will  have  an  idea  of  the  nature  of 
aviation  sickness. 

People  speak  glibly  of  the  probabil- 
ity of  general  air  traffic  in  the  near  fu- 
ture;  but  they  do  not  take  into  ac- 
count aviation  sickness,  which  has 
probably  been  the  reason  for  many  of 
the  fearfully  numerous  deaths  among 
•  airmen. 

To  be  stricken  in  this  way  is  to  lose 
control  of  the  machine.  There  is  nau- 
sea, with  a  swimming  sensation  and 
giddiness;  frontal  headache;  the 
dread  of  falling;  a  desire  to  go  to 
sleep ;  perhaps  a  lapse  into  uncon- 
sciousness: and  after  that,  of  course, 
all  is  over. 

The  turning  of  sharp  circles  while 
descending  is  likely  to  bring  on  dizzi- 
ness, with  palpitation  of  the  heart  and 
rapid  pulse.  Blood  pressure  is  very 
greatly  increased  by  any  swift  flight 
in  the  air;  such  was  found  to  be  the 
case  even  among  airmen  who  were  ath- 
letes in  full  training.  The  heightened 
blood  pressure  is  also  due  to  the  sud- 
den descent  to  earth,  which  is  often 
made  in  one-fourth  to  one-fifth  the  time 
required  in  ascending.  Such  swift  de- 
scent induces  functional  insufficiency 
of  the  heart ;  the  circulation  does  not 
have  time  to  become  adapted  to  the 
change  of  pressure."  There  is  also  the 
dangerous  fatigue  of  the  circulatory 
apparatus  caused  by  high  flying,  in 
rarefied  atmosphere,  which  provokes 
irregular  heart  action,  with  vertigo. 


Thus,  a  sound  heart  and  supple  ar- 
teries are  absolutely  essential  in  the 
airman  who  would  not  court  disaster 
and  untimely  death.  Safety  often  lies 
in  height,  because  the  airman,  in  case 
of  accident,  gets  time  to  control  his. 
machine.  Yet  a  sudden  plunge  from 
a  height  of  several  thousand  feet  is 
likely  to  strike  the  aviator  unconscious, 
and  thus  to  seal  his  doom.  For  ex- 
ample, the  body  of  Maloney  in  Califor- 
nia, in  1905,  showed  no  broken  bones 
or  bruises  sufficient  to  have  caused 
death;  evidently  he  was  stricken  with 
heart  failure,  and  died  during  his  de- 
scent. 

Other  manifestations  of  air  sickness 
are:  a  sensation  of  intense  cold;  loss 
of  control  of  the  body  reflexes;  irreg- 
ularity in  the  movements  of  the  volun- 
tary muscles;  and  aberrations  which 
are  probably  the  expression  of  the 
combined  effects  of  cold,  accelerated 
heart  beat,  nervous  tension,  fatigue, 
and  the  brave  man's  fear;  which  latter 
is  a  deplorable  phenomenon. 

Airmen,  on  landing,  have  spoken  of 
an  intense  sense  of  warmth  over  the 
whole  surface  of  the  body:  the  face  is 
flushed;  the  eyes  "sting."  There  is  al- 
most invincible  desire  to  sleep.  Some 
of  the  symptoms  noted  in  caisson 
workers  find  a  counterpart  in  those 
reported  by  airmen. 

Obviously,  then,  only  fit  men  should 
take  to  the  air;  and  even  for  such  there 
is  great  risk.  Nor  is  aviation  for  the 
foolhardy.  Flights  call  for  continuous 
effort,  both  physical  and  psychic,  under 
conditions  altogether  unfamiliar  to 
humankind  before  our  generation — 
conditions  to  which  the  human  organ- 
ism is  not  as  yet  well  adjusted.  By 
way  of  prevention  of  all-too-frequent 
deaths,  some  system  of  automatic  sta- 
bility should,  if  possible,  be  invented,  so 
that  an  aeroplane  will  not  dive  to  earth 
should  the  airman  be  stricken  with  ill- 
ness during  his  flight.  A  parachute, 
or  a  parachute  garment  should  be  part 
of  every  airman's  equipment. 
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WATERTIGHT  DECKS  TO  RENDER  SHIPS  UNSINKABLE 


The  unsinkable  ship 
continues  an  unsolved 
problem  though  many 
inventors  are  search- 
ing for  its  solution. 
The  accompanying 
illustrations,  repro- 
duced from  the 
Sphere,  show  h  a  t 
might  be  accom- 
plished by  w^atertight 
decks,  a  method  for 
rendering  boats  un- 
sinkable now  being 
considered  by  the 
Bulkheads  Committee 
of  the  British  Board 
of  Trade.  Watertight 
compartments  having 
failed  in  the  notable 
case  of  the  "Titanic," 
the  watertight  deck  is 
proposed  as  a  means 
of  providing  a  new 
bottom  for  a  vessel 
which  has  suffered  a 
puncture  below  the 
waterline.  It  is  not 
the  purpose,  of  course, 
to  make  the  upper 
decks  watertight  but 
only  those  lower  decks 
which  carry  cargoes 
of  freight.  As  at  pres- 
ent constructed  the 
great  liners  have  a 
double  bottom 
and  in  the  case 
of  a  collision 
which  would 
cause  a  breach 


Side  View  of  Ship  Equipped 
with  Watertight  Decks;  A, 
Watertight  Hatches  in  Water- 
tight Decks;  B,  Compartments 
Flooded;  C,  Compartments  Pro- 
tected by  Watertight  Decks; 
D,  Hatch  Shaft 

in  a  vessel  of  the  type 
shown  in  the  illustra- 
tion,dependence  could 
be  placed  not  only  on 
the  existing  double 
bottom  but  also  upon 
the  three  watertight 
decks  above.  The  sta- 
bility of  the 
boat  would 
be  further  in- 
sured  b  y 


Side  View  of  Vessel  Showing  That  with  Lower  Decks  Flooded,  New  Bottom  is  Provided 
at  Water  Line  by  Watertight  Deck 
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the  employment  of  submersible  elec-  compressed  air  into  the  flooded  portion 
trie  pumps,  operated  by  engines  on  of  the  ship  and  add  buoyancy  to  the 
the  upper  deck,  which  would  force     boat  until  relief  was  obtained. 


ROTARY  DRILL  TO  BORE 
ARTESIAN  WELLS 

For  sinking  oil  and  artesian  wells 
through  hard  rock  a  new  rotary  drill 
bit,  the  invention  of  a  Texas  oil  pro- 


ducer, isip)ming  into  very  general  use. 
Instead  oEscraping  its  passage  through 
rock  as  di^  the  old  one-piece  bits,  this 
new  instrument  crushes  its  way  down- 
ward at  a  rate  many  times  that  of  the 
old  bits. 

The  illustration  suggests  at  once 
how  the  bit  accomplishes  its  work. 
When  rock  is  encountered  the  dirt  bit 
is  replaced  by  the  rock  bit  which 
'screws  onto  the  pipe  by  means  of  the 
large  collan  The  pipe  revolves  with 
its  total  weight  resting  on  the  rollers. 
These  are  thus  made  to  turn  by  fric- 
tion, and  their  hard  steel  teeth  powder 
the  rock  beneath  rapidly.  The  flow 
of  water  downward  through  the  pipe 
and  up  on  the  outside  washes  away  the 
powderea  rock  as  fast  as  it  is  pro- 
duced. A  .small  pipe  inside  of  the 
collar  contams.^lubricating  oil  and  a 
metal  float  which  forces  the  oil  through 


canals  to  the  cones.  The  hardest  al- 
loy steel  is  used  in  manufacturing  the 
bit.  The  cones  are  easily  removed  and 
replaced  with  new  ones  when  they 
have  become  worn. 


SPANISH  TOREADOR 
BECOMES  AIRMAN 

That  aeroplane  exhibitions  are  be- 
coming more  and  more  popular  in 
Spain  might  be  deduced  from  the  fact 
that  one  of  the  foremost  toreadors  in 
that  country,  Mazzantini  by  name,  has 
abandoned  the  arena  for  the  air.  He 
recently  started  training  for  a  license 
as  an  air  pilot,  this  profession  offering, 
in  his  estimation,  far  greater  difficulties 
and  dangers  than  his  former  occupa- 
tion. Also,  he  apparently  believes  that 
the  new  sport  offers  more  chance  for 
monetary  gain  than  the  old. 


FORGING  LINKS  OF  GIANT 
ANCHOR  CHAIN 

The  giant  anchor  chains  for  ocean 
liners  are  forged  link  by  link,  the 
slowly  growing  lengths  of  chain  being 
handled  as  shown  in  the  accompanying 
illustration. 


Forging  the  Links  of  a  Giant  Chain 
for  Ocean  Liners 
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A  chain-making  gang  consists  of  a 
foreman  and  four  assistants,  the  latter 
operating  the  furnace,  hammering  the 
links  into  form,  and  operating  the  hoist 
which  shifts  the  chain  as  link  after 
link  is  added.  The  foreman  is  shown 
holding  the  link  in  place. 


NIGHT  SHELTER  PROVIDED 
FOR  MOTOR  TRUCKS 

The  notable  increase  in  the  use  of 
motor  trucks  and  other  commercial  ve- 
hicles propelled  by  steam  and  gasoline, 
on  long  trips  in  England  has  led  to  a 
concerted  movement  for  the  accom- 
modation of  the  vehicles,  with  their 
drivers  and  helpers,  at  night.  It  is  now 
announced  that,  through  the  coopera- 
tion of  municipal  and  county  officials, 
cattle  markets  and  other  public  places 
in  many  towns  will  be  utilized  as  night 
stands. 


MINE  OPERATED  WHOLLY 
BY  ELECTRICITY 

Mule  power  is  to  be  entirely  elimi- 
nated in  a  coal  mine  at  Christopher, 
111.,  when  its  new  plant  has  been  in- 
stalled. Electric  power  will  be  used 
exclusively  and  about  half  the  capac- 
ity of  the  plant  will  be  required  for  the 
electric  hoist,  which  will  be  the  largest 
in  use  in  the  country.  The  hoist  will 
carry  a  load  of  9,000  lb.  in  a  car  and 
cage,  the  combined  weight  of  which  is 
11,000  lb.  The  equipment  will  provide 
for  1,000  trips  from  a  600-ft.  depth  in 
seven  hours.  As  the  mine  company 
intends  to  discontinue  the  use  of  mules 
in  its  largest  colliery,  it  has  ordered, 
to  replace  the  animals,  32  six-ton  elec- 
tric mine  locomotives.  A  number  of 
the  locomotives  are  ar- 
ranged for  tandem  oper- 
ation so  that,  in  case  of 
breakdowns,  substitu- 
tions can  be  made.  The 
ventilating  fan  will  be 
driven  by  a  250-hp.  mo- 
tor ;  and  for  operating  the  conveyors, 
shaker  screens,  picking  tables,  pumps, 
etc.,  several  small  motors  ranging  from 
10  to  50  hp.  will  be  installed. 


THE  EIFFEL  TOWER  FROM 
AN  AEROPLANE 

An  excellent  *'air-eye"  view  of  the 
famous  Eiffel  tower,  Paris,  taken  from 


Copyright 
rights  reserved 
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The  Eiffel  Tower  "Snap-Shotted"  Downward 
from  an  Aeroplane 

an  aeroplane  flying  above  it,  is  shown 
in  the  accompanying  illustration.  The 
summit  of  the  tower  as  well  as  the 
huge  base  supports  and  the  gardens 
surrounding  it,  are  quite  clearly  visible. 


CHICKEN  DRAWS  A  CART 

That  chickens  may,  with  a  great 
deal  of  persistent  effort,  be  developed 
into  entertaining  pets  for  small  boys  is 
shown  by  the  accompanying  illustra- 


A  Chicken  That  Draws 
Its  Young  Master's 
Cart  about  the  Yard 


tion.  This  cock,  probably  no  more  in- 
telligent than  any  other  of  its  species, 
was  trained  by  a  certain  small  boy  to 
draw  a  miniature  cart  about  the  vard. 
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poisons  the  costly  platinum,  unfitting 
it  for  further  use  in  the  process.  The 
more  expensive  native  sulphur,  on  the 
other  hand,  contains  no  arsenic,  the 
platinum  therefore  lasts  practically  in- 
definitely, and  the  cost  of  sulphuric- 
acid  manufacture  is  greatly  reduced. 


TOYS  WITH  A  MEANING 

"The  tange,"  or  fifth  day  of  May,  is 
the  annual  boys'  festival  of  Japan. 
Each  household  which  has  been  fa- 
vored by  the  birth  of  a  male  child  dur- 
ing the  past  year  flies  a  large  paper 
carp  at  a  stafif,  and  indulges  in  a  dis- 
play of  toys  representing  every  real 
and  legendary  trade,  craft  and  calling 
with  exacting  fidelity,  so  far  as  the 
financial  situation  of  the  family  per- 
mits. The  carp  denotes  courage,  perse- 
verance and  will  power,  which  the  male 
child  is  supposed  to  possess,  and  the 
toys  are  supposed  to  indicate  his  in- 
terest in  the  activities  of  life.  The  iris 
and  the  sweet  flag  are  the  flowers  of 


Display  of  Toys  for  Boy  in  Wealthy  Japanese  Home  on  Annual  Boys'-Festival  Day 


U.  S.  GOVERNMENT  SAVES  ON 
SULPHURIC  ACID 

The  government,  in  its  Maryland 
plant  for  the  manufacture  of  smokeless 
powder,  has  found  recently  that  it 
saves  money  in  the  manufacture  of  sul- 
phuric acid  by  paying  more  for  the 
raw  materials.  Cheap  iron  pyrites 
from  New  York  and  Virginia  were  for- 
merly used  for  the  purpose,  but  now 
Louisiana  sulphur  has  taken  its  place. 

When  iron  or  sulphur  pyrites  burn 
in  air  they  form  the  same  offensive  and 
poisonous  gas  that  is  produced  by  the 
burning  of  an  ordinary  match,  and 
known  as  sulphur  dioxide  or  sulphur- 
ous acid.  By  heating  this  gas,  and  then 
passing  it  over  hot,  finely  divided  plati- 
num, so-called  platinum  sponge,  in  the 
presence  of  air,  a  substance  is  produced 
which,  when  dissolved  in  water,  gives 
the  ordinary  commercial  sulphuric  acid. 

The  objection  to  the  cheap  sulphur, 
in  the  form  of  pyrites,  is  that  the  arse- 
nic, which  is  also  present  in  the  pyrites. 
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the  month  and  these  are  included  in 
the  toy  display  of  each  household.  At 
this  time  older  members  of  the  house- 
hold drink  sake  seasoned  with  iris 
petals. 


FABRIC  RESEMBLING  CLOTH 
MADE  FROM  PAPER 

Paper  yarn  and  woven  paper  fabrics 
have  long  been  manufactured  in  China 
and  Japan,  but  their  production  is 
now  becoming  quite  an  industry  also 
in  Germany,  where  special  spinning 
machines  with  as  many  as  100  spindles 
— a  slightly  modified  type  of  the  or- 
dinary cotton-spinning  machine — are 
made  for  the  purpose.  The  paper  is 
fed  to  the  machine  in  ribbons  of  vari- 
ous widths  and  strengths  and,  before 
reaching  the  spindle,  it  passes  through 
a  device  in  which  it  is  moistened  to  a 
different  degree  for  different  purposes. 
Dye  stuffs  can,  of  course,  be  added  to 
the  water  in  order  to  color  the  paper 
at  the  same  time. 

The  uses  of  the  paper  yarn  are 
many,  especially  for  such  woven  fab- 
rics as  are  not  exposed  to  moisture, 
although  it  is  possible  to  waterproof 
the  yarn  by  treatment  with  gelatine. 
Woven  wall  paper,  bags  for  purposes 
where  odorless  packing  is  required, 
table  covers,  draperies  and  mats  are 
some  of  the  articles  produced.  It  is 
said  that  these  paper  fabrics  retain 
dust  much  less  than  woolens,  besides, 
of  course,  being  much  cheaper.  As 
paper  retains  dye  very  well,  colored 
articles  will  not  fade  as  quickly  as 
woolen  or  cotton  articles.  When  cal- 
endered, woven  paper-yarn  fabrics  can 
scarcely  be  recognized  as  such  at  a 
cursory  examination. 


A  BUTTERFLY  FARM 

One  of  the  most  curious  farms  in 
England  is  devoted  entirely  to  the 
raising  of  butterflies.  This  farm,  cov- 
ering three  acres  of  land  on  the  out- 
skirts of  Bexley,  Kent,  England,  and 
providing  its  owner  with  a  profit  of 
about  $2,500  a  year,  presents  a  some- 
what peculiar  appearance.  All  the 
land  is  covered  with  bushes,  under- 


growth and  saplings,  with  a  few  big 
trees,  and  nearly  every  young  tree  and 
bush  is  enveloped  in  huge  bags  of 


Gauze  Nets  around  Trees  on  Butterfly  Farm  Keep 
the  Caterpillars  from  Escaping 

gauze,  or  hanging  zinc  cages,  while 
many  clumps  of  trees  are  entirely  sur- 
rounded by  wire  netting  as  a  protec- 
tion from  birds. 

On  this  jungle  farm  are  raised  every 
sort  of  British  butterfly  and  moth. 
The  owner  sells  upward  of  30,000 
preserved  insects  a  year  at  prices  vary- 
ing from  a  few  cents  to  $50.  School- 
boys and  well-known  collectors  form 
the  bulk  of  the  patronage. 


DOPING  THE  SOIL  TO  MAKE 
FLOWERS  THRIVE 

Potassium  permanganate,  a  chemi- 
cal that  is  commonly  used  as  an  anti- 
septic or  disinfectant,  and  may  be  pur- 
chased at  any  drug  store,  is  found 
beneficial  under  certain  conditions  in 
flower  culture.  If,  for  instance,  the 
sweet  peas  do  not  thrive,  the  soil  will 
often  be  benefited  by  spraying  or 
sprinkling  with  a  solution  consisting 
of  one  ounce  of  this  chemical  to  six 
ounces  of  water.  The  potassium  per- 
manganate kills  some  of  the  injurious 
organisms  in  the  soil,  and  is  also  es- 
pecially effective  in  killing  the  green 
fly  which  infests  rose  bushes. 

Care  should  be  taken,  however,  not 
to  make  the  solution  stronger  than 
the  proportions  mentioned. 
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Courtesy  the  Sphere,  London 

Tit-for-Tat:  Lines  of  Native  Prisoners  in  British  India  Massaging  Each  Other's  Backs 


COOPERATIVE  MASSAGING 
IN  INDIAN  JAIL 

Probably  the  most  amusing'  sight 
connected  with  the  native  jail  at  Agra, 
British  India,  has  to  do  with  the 
cleanliness  of  the  prisoners.  Fettered 
at  the  ankle  and  carrying  little  brass 
implements,  they  march  to  a  long 
water  trough  or  channel,  face  about, 
wash  their  loin  clothes  and  them- 
selves, and  then  squat  in  rows  as 
shown.  Each  one  then  proceeds  vig- 
orously to  massage  the  back  of  the 
man  in  front  of  him,  then  a  swift 
right-about  turn  takes  place,  and  the 
massaging  is  continued.  The  man  at 
the  head  and  the  man  at  the  tail  of  the 
line  get  only  one  rubbing  instead  of 
two,  but  this  is  compensated  for  by  the 
fact  that  these  men  only  have  to  rub 
once. 


SEEKING   A    PRACTICAL  NON- 
"PHOSSY-JAW"  MATCH 

The  horrible  disease,  ''phossy  jaw," 
which  commonly  afflicts  workers  em- 
ployed in  making  the  ordinary  phos- 
phorus match,  is  of  so  serious  a 
nature  that  legislation  in  many  of  the 
European  countries  prohibits  the  man- 
ufacture of  this  match. 

The  type  of  match  commonly  known 
as  the  "safety"  match,  which  must  be 


scratched  on  the  side  of  the  box  to  be 
ignited,  is,  so  far,  the  only  match  that 
is  noninjurious  to  the  workers  and  at 
the  same  time  may  be  considered  at  all 
practical.  In  these  matches,  the 
poisonous  yellow  phosphorus  is  re- 
placed with  the  harmless  red  phos- 
phorus. This  red  phosphorus,  however, 
is  on  the  cover  of  the  box,  and  the 
safety  match  cannot  be  ignited  with- 
out the  box.  It  is  only  within  a  very 
short  time  that  the  red  phosphorus 
has  been  used  in  matches  that  "strike 
anywhere,"  but  so  far  this  type  of 
match  has  not  proved  practical.  They 
produce  more  smoke,  and  are  harder 
to  strike  than  the  ordinary  match.  I 

Other  safe  forms  of  phosphorus  are 
scarlet  phosphorus,  and  compounds  of 
phosphorus  with  sulphur.  The  latest 
compound,  invented  last  year,  is  made 
by  heating  together,  at  150  deg.  F.,  red 
phosphorus,  sulphur  chloride,  and  the 
sulphide  of  some  metal. 

The  ideal  nonpoisonous  match  has 
yet  to  be  invented,  but  it  will  probably 
be  realized  in  the  next  few  years. 
Such  a  match  should  light  easily,  but 
not  so  easily  as  to  start  fires  of  itself; 
it  should  give  off  no  injurious  vapors  in 
its  manufacture ;  must  not  be  affected 
by  dampness,  and  should  be  as  sensi- 
tive to  friction  as  the  poisonous  double- 
tipped  match. 
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LOCOMOTIVE  FIREMEN  GIVEN 
INDIVIDUAL  SHOVELS 

The  locomotive  firemen  employed  on 
the  Iowa  division  of  the  Chicago  & 
Northwestern  Railroad,  are  provided 
with  individual  shovels,  which,  when 
not  in  use,  are  kept  locked  in  a  special 
storage  rack  at  the  roundhouse.  The 
idea  of  such  an  arrangement  may  seem 
to  the  average  person  to  have  no  rea- 
son, but  it  is  a  psychologically  well 
founded  feature  of  a  fuel-economizing 
scheme.  A  baseball  player  can  bat  bet- 
ter with  a  bat  familiar  to  his  hand 
than  with  a  strange  one.  Similarly, 
many  mechanics  have  a  preference  for 
some  accustomed  tool,  and  it  is  just  the 
same  with  the  fireman  and  his  shovel. 


"FORT"  FOR  INFORMATION 
BUREAU 

"Fort  Curtin''  is  the  name  given  the 
castellated  structure  shown  in  the  ac- 
companying photograph.  It  was 
erected  at  Altoona,  Pa.,  for  use  as  an 
information  bureau  during  the  semi- 
centennial celebration  of  the  "loyal 
war  governors'  conference"  held  in 
that  city,  September  24  to  26.  The 
miniature  fort  was  named  in  honor  of 
Andrew   Gregg   Curtin,   governor  of 


Pennsylvania  in  1862,  who  called  a 
conference  on  September  24  of  that 
year,  at  Altoona,  of  14  loyal  governors 


This  Miniature  Fort,  Erected  at  Altoona,  Pa.,  Served 
as  an  Information  Bureau 

who  there  pledged  support  to  the  na- 
tional government  in  the  civil  conflict. 


CThe  great  Krupp  works,  the  largest 
steel  plant  on  the  European  continent, 
were  founded  in  1810  as  a  small  forge 
worked  by  water  power  at  Essen. 


ELECTRICITY   DIRECT   FROM  ARTIFICIAL  HEAT 


It  has  been  known  for  several  dec- 
ades that  electricity  can  be  generated 


An  Apparatus  Which 
Produces  Electricity  Direct  from  Gas  Heat 


by  the  heating  of  certain  metals  in 
contact  with  each  other,  forming  the 


thermoelectric  couple  or  thermopile. 
V arious  forms  of  thermoelectric  gen- 
erators have  been  de- 
vised for  the  genera- 
tion of  electricity  from 
gas  heat,  but  the 
amount  of  current  so 
obtained  has  been  ex- 
ceedingly small. 

In  the  accompany- 
ing illustration,  how- 
ever, is  shown  a 
unique  thermogenera- 
tor  which  is  said  to  be 
practical  in  form.  It 
comprises  two  generator  plates  with 
two  rows  of  hollow  copper  tubes  placed 


734 


POPULAR  MECHANICS 


vertically  between  them,  and  generates 
an  electric  current  from  heat  supplied 
by  a  gas  burner  or  an  alcohol  lamp.  A 
storage  battery  of  2  to  4  volts  is 
charged  by  it,  and  it  is  used  to  provide 
a  steady  current  for  light  cautery  work 
and  for  surgical  electric  lamps. 


METALS  MADE  POROUS  BY 
NEW  PROCESS 

By  means  of  a  very  simple  and  in- 
genious process,  a  professor  of  the 
Copenhagen,  Denmark,  Polytechnic 
Institute  has  succeeded  in  producing 
metals  of  a  porous  consistency  which 
give  promise  of  interesting  applica- 
tions in  various  industries. 

He  has  made  a  porous  or  spongelike 
form  of  lead  which  has  already  been 
found  useful  in  storage  batteries  in 
place  of  the  solid  lead  plate.  Widen- 
ing the  scope  of  his  investigations,  he 
has  also  been  successful  in  filling  the 
cavities  of  the  porous  metals  with  va- 
rious nonmetallic  substances,  as  resin, 
fats,  enamels,  etc.,  thus  producing  a 
material  which  would  find  many  prac- 
tical uses.  Bands  or  wires  of  porous 
tin,  for  instance,  may  be  impregnated 
with  resin  for  use  in  soldering;  bear- 
ings impregnated  with  oil,  for  lubri^ 
cation,  and  so  on. 

The  production  of  the  porous  metal 
depends  on  the  fact  that  solidification 
of  melted  alloys  does  not  take  place  at 
once,  but  is  protracted  over  a  longer 
or  shorter  period  of  time.  An  alloy 
consisting  of  equal  parts  of  lead  and 
antimony,  for  instance,  commences  to 
solidify  at  about  840  deg.  F.,  when 
crystals  of  antimony  begin  to  form. 
These  crystals  increase  in  size  until 
the  temperature  falls  to  about  430  deg. 
F.,  at  which  point  the  remaining  part 
of  the  alloy,  which  now  contains  87 
parts  lead  and  13  antimony,  solidifies 
entirely,  forming  a  mass  of  very  fine 
crystals  of  both  metals.  This  part  of 
the  alloy,  which  has  the  minimum 
fusing  point  and  a  constant  tempera- 
ture of  solidification,  is  called  "eutec- 
tic  alloy."  After  complete  solidifica- 
tion, the  alloy  consists  of  large  crys- 
tals formed  between  the  temperatures 


of  840  and  430  deg.  F.,  which  together 
make  up  a  sort  of  framework,  in  the 
canal-like  interstices  of  which  the 
eutectic  alloy  is  deposited.  At  tem- 
peratures intermediary  of  840  and  430 
deg.,  the  alloy  is  more  or  less  plastic, 
consisting  of  solid  antimony  crystals 
surrounded  by  a  still  liquid  alloy. 
This  liquid  alloy  is  blown  out  with  a 
compressed  non-oxidizing  gas  such 
as  carbonic  acid,  for  instance,  or  with 
oil,  or,  still  better,  by  the  action  of  cen- 
trifugal force  in  a  special  apparatus. 
Thus  the  antimony  sponge  is  obtained, 
the  volume  of  its  pores  depending  on 
the  relative  proportion  of  the  two 
metals  in  the  initial  alloy  and  the  tem- 
perature at  which  the  liquid  part  is 
blown  out. 

By  starting  with  an  alloy  of  90  parts 
lead  and  10  parts  antimony,  lead 
sponge  is  produced.  With  80  parts 
tin  and  20  parts  lead,  tin  sponge  re- 
sults. Porous  copper  or  silver  may 
be  produced  by  an  inverted  process. 
To  accomplish  this  the  pores  of  a  lead 
sponge  are  electrolytically  filled  with 
a  copper  or  silver  deposit  and  the  lead 
is  then  eliminated  in  a  centrifugal  ma- 
chine at  a  temperature  slightly  above 
the  fusing  point  of  lead. 


SEEKING  THE  NORTH  POLE 
IN  AMUSEMENT  PARKS 

Globe  circling  is  the  popular  diver- 
sion proposed  for  visitors  of  the  Pan- 
ama-Pacific Exposition  by  a  Chicago 
inventor  of  an  amusement  device.  One 
will  no  longer  need  to  make  elaborate 
preparations  for  a  round-the-world 
journey,  but  need  only  go  to  the  nearest 
amusement  park  and  there  take  a  trip 
to  the  north  pole. 

This  extraordinary  feat  of  travel  is 
accomplished  in  a  short  time  by  the 
person  taking  the  trip — for  he  simply 
climbs  upon  a  freely  rotating  globe 
of  large  dimensions  which  is  set  in  a 
hemispherical  pit  of  slightly  larger  di^ 
ameter  than  the  globe.  The  globe 
moves  in  the  pit  on  a  series  of  ball 
bearings,  or  may  be  simply  floating  in 
some  suitable  fluid  that  fills  the  narrow 
space  between  the  globe  and  its  holder. 
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Globe  Which  Freely  Rotates  When  Persons  Climb  Up  Steps  on  Its  Sides  Seeking  the  Prize  at  Top, 
the  Device  being  Intended  for  Amusement  Parks 


This  miniature  world  may  be  climbed 
by  means  of  small  swivel  grips  that 
provide  holds  for  both  hands  and  feet, 
and  are  placed  at  frequent  intervals  all 
over  the  surface.  Being  sunk  into  the 
sphere,  these  grips  form  no  projections 
on  the  smooth  surface  by  which  a  per- 
son sliding  off  may  be  caught  and  hurt. 
The  inventor  has  also  provided  means 
which  he  believes  will  prevent  injury  to 
a  person  who  falls  or  is  thrown  back. 
This  consists  of  a  rubber  flap  that  is 
attached  to  the  edge  of  the  pit  and  fits 
tightly  against  the  surface  of  the  globe, 
so  that  no  one  can  possibly  be  caught 
between  the  surfaces,  and  of  a  heavy 
air-cushion  bumper  around  the  top  of 
the  pit  to  break  the  force  of  a  possible 
fall. 

The  sphere  rotates  so  freely  on  its 
bearings  that  a  man's  weight  will  pull 
it  down  on  any  side,  and  it  would 
scarcely  be  possible  for  a  single  climber 
to  reach  the  top  or  pole,  but  when  a 
number  of  persons  seek  to  climb  to  the 
top  of  the  globe  there  is  a  possibility 
that  someone  may  reach  the  goal, 
which  is  a  flag  suspended  directly 
above  the  center.  This  flag  can  be  de- 
tached by  the  one  fortunate  enough  to 
reach  it,  and  it  is,  of  course,  intended 
that  the  manager  of  the  park  should 
reward  the  successful  performer  of  the 


feat  with  some  kind  of  prize.  Out- 
side of  the  globe  and  the  air  cushion 
and  encircling  them  there  will  be  a 
groove  of  polished  hard  wood  into 
which  persons  who  are  thrown  back 
will  slide.  Or,  if  the  device  is  placed 
in  a  bathing  pond,  the  water  will  take 
the  place  of  the  wooden  groove. 


LETTERS  DICTATED  BY 
TELEPHONE 

When  anyone  in  the  offices  or  differ- 
ent departments  of  one  of  the  large 
drygoods  stores  in  New  York  requires 
the  services  of  a  stenographer  all  he 
has  to  do  is  to  lift  the  receiver  of 
the  telephone  and  say  "stenographer, 
please,"  and  in  a  moment  he  is  con- 
nected up  and  dictating  the  letter. 

In  the  stenographers'  room  is  a  spe- 
cial table  provided  with  10  typewriter 
positions,  five  on  a  side.  In  the  space 
extending  down  the  center  of  this  table 
and  in  front  of  each  stenographer's  po- 
sition is  an  annunciator  and  a  breast 
transmitter.  The  hands  of  the  stenog- 
raphers are  thus  left  free  either  to  take 
notes  or  to  write  directly  on  the  ma- 
chine. A  switchboard  is  connected 
with  the  table  and  also  with  the  main 
switchboard  of  the  store. 

The  idea  saves  much  valuable  time. 
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Water  Carried  through  This  Flume,  Suspended  by  Steel  Bridge  over  a  River, 
Irrigates  25,000  Acres  of  New  Mexico  Land 

IRRIGATION  "DITCH"  CROSSES  RIVER 


An  unusual  problem  in  irrigation 
was  solved  by  the  engineer  who  con- 
structed the  bridge  shown  in  the  ac- 
companying illustration  to  carry  a 
flume  across  the  Rio  de  las  Animas,  in 
the  vicinity  of  Aztec,  New  Mexico. 
By  this  means  water  is  conveyed  to  a 
25,000-acre  tract  of  orchard  and  general 
farming  land  which  otherwise  could 
not  have  been  reached.  On  the  east 
side  of  the  river  is  a  high,  perpendicular 
bluff  which  made  it  impossible  to  con- 


struct a  heading  for  a  ditch  at  that 
point.  The  plan,  therefore,  was 
adopted  of  carrying  the  water  through 
the  suspended  flume  across  the  stream 
from  the  west  side.  The  steel  span  is 
110  ft.  long  and  is  supported  on  one 
side  by  the  rock  bluff  and  on  the  other 
by  steel  caissons  filled  with  concrete. 
The  total  length  of  the  flume,  which  is 
9  ft.  in  diameter,  is  1,025  ft.  The  total 
cost  of  the  flume  and  bridge  was 
$10,000. 


CEMENT  GUN  USED  TO 
COAT  PILES 

In  Seattle,  where  the  harbor  piles  are 
subject  to  the  attacks  of  what  is  lo- 
cally termed  the  ''sand  flea,"  the  means 
of  protection  from  this  insidious  pest, 
whose  real  name  is  the  ''teredo,"  has 
been  a  troublesome  problem.  Coating 
the  piles  with  concrete  has  proved  the 
best  method,  but  to  accomplish  this 
successfully  during  low  tide  constituted 


another  problem.  This  has  now  been 
solved  by  the  use  of  the  cement  gun. 
Some  500  piles  have  been  treated  in 
this  manner. 

Wire  mesh  of  the  type  used  for  in- 
closing poultry  yards  is  first  placed 
around  the  pile,  and  a  coating  of 
cement  from  1%  to  2  in.  thick  is 
"shot"  on.  The  cement  mixture,  or 
so-called  "gunite,"  sets  so  quickly 
that  no  trouble  was  experienced  from 
the  rising  tide. 
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AN    EXTRAORDINARY    FRENCH    DIVING  APPARATUS 


To  walk  into  and  under  the  water 
with  one  end  of  the  source  of  air  sup- 
ply clutched  in  the  mouth 
as  a  dog  clutches  a  bone, 
was  an  experiment  car- 
ried out  recently  by  an 
ex-sailor  of  the  French 
navy  in  demonstrating 
the  simplicity  of  a  diving 
apparatus  he  has  in- 
vented. The  apparatus 
consists  of  a  tube  fixed 
at  the  mouth  of  the  diver 
by  means  of  a  rubber 
band  which  covers  the 
lower  part  of  the  face 
and  passes  around  the 
head,  a  small  rubber  hose 
of  any  desired 
length,  and  an  air 
pump  of  the  type 
used  to  inflate  au- 
tomobile tires. 
Teeth  grips  are 
provided  to  help 
keep  the  tube  in 
the  proper  posi- 
tion in  the  mouth. 

With  this  sim- 
ple apparatus,  the 


inventor,  dressed  in  an  ordinary  bath- 
ing suit,  entered  the  river  Seine,  in 
Paris,  and  walked  out  along  its  bottom, 
remaining  under  water  10  minutes. 
By  the  bubbles,  caused  by  his  breath- 
ing, his  course  along  the  river  bed  was 
followed,  the  government  officials  wit- 
nessing the  experiment.  The  automo- 
bile pump  kept  the  diver  supplied  with 
the  necessary  volume  of  air,  and  the 
test  was  declared  a  success  from  every 
point  of  view.  So  far,  the  trials  have 
not  been  made  in  very  deep  water. 


Dressed  Simply  in  a  Bathing  Suit,  This  Man,  Provided 
with  Air  by  an  Automobile  Pump  Attached  to  Shore 
End  of  a  Hose  and  Holding  a  Special  Air  Tube  in  His 
Mouth,  Walked  along  the  Bed  of  the  River  Seine,  Paris 


CA  curious  question  is  now  before  a 
European  court  regarding  the  trans- 
portation of  corpses,  the 
remains  of  a  German  who 
died  in  America 
and  whose  body 
was  cremated  and 
sent  by  parcels 
post  to  the  father- 
land having  been 
held  up  by  cus- 
toms authorities 
under  the  rule 
that  it  is  forbid- 
den to  send  dead 
bodies  by  post. 


THE  HYDRO-AEROPLANE  MEET 
ON  THE  ENGLISH  CHANNEL 

The  hydro-aeroplane  meet  on  the 
English  Channel,  with  headquarters 
at  St.  Malo,  France,  and  the  Isle  of 
Jersey  as  the  sea  end  of  the  specified 
course,  was  one  of  the  most  important 
yet  held.  Eight  machines  competed  in 
the  meet,  two  of  which,  a  Nieuport 
model  and  a  Rep,  were  the  first  mono- 
planes of  this  type.  The  Nieuport 
machine,  piloted  by  Weymann,  the 
American  airman,  took  first  prize  in 
the  flight  from  St.  Malo  to  the  Isle  of 
Jersey  and  return. 

Discussing  the  results  of  the  meet 
in  so  far  as  they  tended  to  reveal  the 
shortcomings  of  the  present  types  of 


hydro-aeroplanes,  the  French  experts 
conclude  that  the  most  necessary  im- 
provement would  be  to  increase  the 
stability  of  the  machines  on  the  water. 
In  the  air  they  behave  as  well  as  any 
other  aeroplane  of  the  present  day. 
It  was  the  consensus  of  opinion  that 
when  a  hydro-aeroplane  could  be 
called  upon  to  make  such  a  trip  as 
from  St.  Malo  to  Jersey  without  leav- 
ing the  water,  stopping  and  starting 
at  will,  the  problem  of  the  marine 
aeroplane  would  be  solved. 


CThe  electric  fan  is  said  to  be  slowly 
putting  the  "punkah"  of  India  out  of 
existence,  one  firm  in  Madras  alone  re- 
porting the  sale  of  1,000  fans  to  re- 
place the  ''punkah"  fans. 
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LESSONS  OF 


METEOROLOGICAL 
FOR  AIRMEN 

By  FRANCIS  MOLENA 


OBSERVATIONS 


For  many  years  the  Blue  Hill  Me- 
teorological Observatory,  supported 
by,  and  under  the  direction  of,  Prof.  A. 
Lawrence  Rotch,  has  been  one  of  the 
leading  institutions  in  the  whole  world 
for  the  study  of  atmospheric  phenom- 
ena. Box  kites  carrying  self-recording 
mstruments  have  systematically  been 
used  to  explore  the  atmosphere  to  al- 
titudes of  about  12,000  ft.,  and  with 
sounding  balloons,  self-recording  in- 
struments have  been  sent  to  heights  of 
nearly  60,000  ft.  As  a  by-product  of 
the  scientific  results  thus  obtained, 
many  things  respecting  the  nature  of 
air  currents  have  been  found  which 
undoubtedly  will  be  of  great  value  to 
aerial  navigation.  The  conditions  at 
Blue  Hill  will  be  typical  of  what  may. 
be  expected  in  the  whole  eastern  part 
of  the  United  States. 

The  first  point  to  be  noted  is  that 
the  velocity  of  the  wind  increases  with 
the  altitude  above  the  surface  of  the 
earth.  Further,  the  average  velocity 
of  the  wind  depends  upon  the  season 
of  the  year.  For  the  first  thousand 
feet  it  is  lowest  in  summer  and  highest 
in  winter;  but  at  great  altitudes  of 
5,000  ft.  and  up  to  10,000  ft.,  the  veloc- 
ity of  the  wind  is  greatest  in  the  au- 
tumn months. 

Perhaps  more  important  than  the  ac- 
tual velocity  of  the  wind  are  the  facts 
which  have  been  learned  regarding  its 
steadiness.  Irregular  atmospheric  ed- 
dies and  changes  in  pressure,  the  so- 
called  "air-holes,"  decrease  with  in- 
creased altitudes.  The  gusts  of  wind 
which  have  caused  so  many  fatalities 
in  aviation  are  most  frequent  at  low 
altitudes  with  the  wind  from  the  north- 
west. 

Another  condition  under  which  the 
atmosphere  is  particularly  treacherous 
is  that  in  which  the  cumulus  clouds,  or 
thunderheads,  as  they  are  commonly 
called,  are  forming.  These  clouds, 
sometimes  to  a  depth  of  several  miles, 
develop  in  large  masses  of  air  which, 
having  become  heated  near  the  surface 


of  the  earth,  rise  and  expand.  As  the 
air  mass  expands,  its  temperature  falls, 
its  water  vapor  condenses  and  falls 
to  the  earth  as  rain,  usually  accompa- 
nied by  electrical  disturbances.  Under 
these  conditions  air  currents  are  as- 
cending, and  consequently  the  atmos- 
phere is  disturbed  by  eddies,  and 
contains  many  of  the  places  of  low 
pressure  which  are  so  much  feared  by 
airmen. 

Another  subject  studied  at  the  ob- 
servatory is  the  frequency  of  winds 
from  the  various  directions.  At  all  al- 
titudes, the  winds  from  the  west, 
northwest,  and  southwest  are  most  nu- 
merous. But  there  is  a  much  greater 
variety  in  the  direction  of  the  wind  in 
the  first  3,000  ft.  than  at  greater  alti- 
tudes. East  winds  are  generally  con- 
fined to  strata  of  air  near  the  surface 
of  the  earth.  Under  these  conditions, 
especially  at  the  level  at  which  the  two 
layers  pass  one  another,  the  atmos- 
phere is  liable  to  be  badly  disturbed. 
For  the  first  thousand  feet;  about  50 
per  cent  of  the  winds  are  from  the 
southwest,  west  and  northwest ;  but  at 
a  height  of  10,000  ft.,  86  per  cent  of  the 
winds  are  from  these  directions.  It  fol- 
lows that  the  cross  currents  are  least 
frequent  when  the  surface  wind  is  ap- 
proximately from  the  west. 

The  practical  results  may  be  sum- 
marized in  the  statement  that,  in  order 
to  secure  steady  atmospheric  condi- 
tions, it  is  advantageous  to  fly  at  a  con- 
siderable altitude  above  the  surface  of 
the  earth;  that  the  summer  is  the  time 
when  the  air  is  most  steady;  that  the 
conditions  when  thunder  storms  are 
developing  are  unfavorable ;  and  that, 
on  the  whole,  the  atmosphere  is  stead- 
iest when  the  wind  is  from  the  west 
blowing  with  moderate  velocity. 


CTrials  are  to  be  held  in  Paris  of  a 
splashguard  for  automobile  wheels 
which  will  prevent  the  splashing  of 
mud  from  motor-car  wheels,  a  prize  of 
$400  having  been  ofifered. 
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Protecting  the  Fingers  from  Chemicals 

The  finger  nails  and  fingers  may  be 
easily  protected  from  stains  of  chem- 
icals by  coating  them  with  a  wax  made 
up  as  follows :  Melt  white  wax  in  the 
same  manner  as  melting  glue.  This 
may  be  done  by  cutting  the  wax  into 
small  pieces,  placing  them  in  a  vessel 
and  setting  the  vessel  in  boiling  water. 
To  each  ounce  of  melted  wax  thor- 
oughly stir  in  1  dr.  of  pure  olive  oil. 
The  fingers  should  be  dipped  into  the 
wax  while  it  is  in  a  liquid  state.  This 
will  form  a  coating  that  will  permit 
the  free  use  of  the  fingers,  yet  pro- 
tects the  skin  from  the  chemicals. 
This  method  is  especially  adapted  for 
photographers. — Contributed  by  F.  H. 
Tillotson,  Sycamore,  111. 


Locking  a  Gun 

The  illustration  shows  how  a  gun 
may  be  locked  so  it  cannot  be  dis- 
charged, by  using  a  padlock  in  the 
guard  behind 
the  trigger.  It 
is  well  to  have 
a  safeguard  of 
this  kind  on 
guns  where  the 
gun  may  possi- 
bly be  handled 
by  a  careless 
person,  or  where  there  are  children. — 
Contributed  by  Irl  R.  Hicks,  Halls- 
ville.  Mo. 


CPainters  should  not  wash  their  hands 
in  turpentine.  It  is  better  to  use  horse 
hair  with  a  little  kerosene  to  remove 
the  paint,  and  then  finish  with  soap 
and  water. 


Homemade  Bath- Water  Heater 

It  being  necessary  to  have  a  bath- 
water heater,  I  constructed  one  of  large 
pipe  to  work  on  the  same  principle  as 
the  instantane- 
ous heater.  The 
main  body  of  the 
heater  consists 
of  a  pipe,  A,  8 
in.  in  diameter 
and  40  in.  long. 
This  pipe  was 
equipped  with  a 
door  and  grate 
at  the  lower  end, 
and  a  tapering 
hood  at  the  top 
for  an  ordinary 
stovepipe.  Legs 
were  also  at- 
tached to  the 
lower  end  to 
permit  the  use 
of  an  ash  pan, 
and  to  procure 
draft. 

The  water  space  is  formed  between 
the  walls  of  two  pipes,  B  and  C,  the 
inner  pipe  being  4  in.  and  the  outer 
S  in.  in  diameter,  and  each  20  in.  long. 
The  openings  at  the  ends  between  the 
pipes  were  filled  with  rings,  D  and  E, 
cut  from  a  4-in.  coupling.  The  rings 
were  driven  between  the  pipes  and 
then  calked  to  make  a  watertight  joint. 

The  inlet  pipe  entered  the  water 
space  at  the  bottom  and  the  outlet  at 
the  top.  These  pipes  were  i/4-in.  in  di- 
ameter. I  have  often  heated  water  for 
a  shower  bath  by  burning  a  couple  of 
newspapers  in  the  firebox.  Wood 
blocks  or  charcoal  are  ideal  fuel  for 
this  heater. — Contributed  by  J.  V/. 
Shannon,  Babcock,  Ga. 
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A  Rainwater  Separator 

A  rainwater  separator  which  is 
rather  unique  in  operation  is  shown  in 
the  sketch.  It  was  desired  to  have  the 
dirt  which  is  carried  down 
the  pipe  with  the  first  flush- 
/  I  ing  of  the  water,  run  into 
the  sewer  while  the  clean 
water  is  diverted  into  a  bar- 
rel or  cistern.  This  was  ac- 
complished as  follows: 
The  water  at  first  runs 
down  the 
pipe  A, 
through 
the  pipe  B 
and  into 
the  pail  C, 
which  is  at- 


The  Weight  of  the  Water  in  the  Pail  Automatically 
Turns  the  Water  from  the  Sewer  to  the  Barrel 


tached  to  the  balance  arm  D,  as  is  also 
the  counterweight  E.  As  soon  as  the 
pail  C  is  full  of  water,  the  short  end  of 
the  balance  arm  is  pulled  down, 
thereby  throwing  the  drainpipe  F  over 
to  the  pipe  G,  which  carries  the  water 
into  the  barrel  or  cistern.  A  ly-in.  hole 
is  punched  or  drilled  in  the  bottom  of 
the  pail  to  allow  the  water  to  run 
slowly  away  until  the  pail  is  almost 
empty  when  the  counterweight  pulls  it 
up  and  also  pulls  the  pipe  F  back  to  the 
pipe  B  until  the  pail  is  full,  and  so  on. 
— Contributed  by  Geo.  M.  Petersen, 
Buffalo,  N.  Y. 


Destroying  Flies  with  a  Brazing  Torch 

A  brazing  torch  in  the  hands  of  a 
careful  person  is  the  quickest  means 
of  getting  rid  of  flies  and  other  insects. 
Their  wings  singe  almost  instantly,  if 
the  blaze  is  turned  to  its  highest  heat. 
The    blaze    should    not    be  directed 


against  a  wall  or  ceiling  but  in  a  line 
parallel  to  it  and  should  be  swept  from 
side  to  side  rapidly.  It  requires  only 
a  few  minutes  when  the  flies  are  set- 
tled to  rid  a  large  room  of  every  one 
of  them. 

If  the  room  is  papered,  the  blaze 
should  be  as  hot  as  possible  and  the 
strokes  should  be  made  only  in  one 
direction,  as  from  right  to  left,  remov- 
ing the  blaze  to  a  safe  distance  from 
the  wall  at  the  end  of  the  stroke. 

As  the  blaze  passes  opposite  them 
the  flies  attempt  to  fly  and  are  car- 
ried into  the  blaze,  their  wings  and 
often  their  legs  are  burned  off  and 
they  fall  to  the  floor  where  they  can 
be  swept  up  and  destroyed.  Neither 
paper  nor  the  finest  varnish  need  be 
injured  in  the  least  if  proper  care  is 
used. 

Every  fly  in  the  neighborhood  of 
garbage  cans  and  other  infested  places 
may  be  captured  in  this  way,  and  I 
have  got  rid  of  mites  in  the  poultry 
house  by  the  use  of  the  torch. — Con- 
tributed by  W.  A.  Vinson,  Vancouver, 
Washington. 


A  Lamp  Tester 

The  sketch  shows  how  I  rigged  up 
a  tester  for  lamps  for  use  on  110,  220  or 
440-volt  lines.  I  first  cut  a  board  as 
shown  in  Fig.  1,  making  it  about  8  in. 
in  diameter,  with  a  handle  long  enough 
for  a  good  grip,  then  four  lamp  sockets 
were  located  as  shown.  As  the  upper 
end  of  the  sockets  were  tapped  for  a 
%-in.  pipe,  nipples  were  cut  long 
enough  to  reach  through  the  board, 
and  used  to  hold  the  sockets. 


The  Tester  can  be  Changed  to  Receive  Current  from 
Any  Circuit  and  Any  Voltage  Lamp 

Binding  posts  were  located  at  A,  B, 
and  C.  A  hole  was  bored  through  the 
handle,  large  enough  for  the  lamp 
cord,  and  connections  made  as  shown 
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in  Fig.  2.  The  tester  may  be  changed 
to  receive  current  from  any  of  the 
three  different  voltages  by  attaching 
the  loose  end  to  the  different  binding 
posts  when  using  110-volt  lamps  in 
the  sockets.  Attaching  the  end  to  A, 
makes  a  circuit  for  440  volts ;  to  B,  for 
220  volts,  and  to  C,  for  110  volts.  New- 
globes  are  used  in  the  tester,  and  the 
lamp  to  be  tested  is  placed  in  the  last 
socket  on  its  circuit. — Contributed  by 
W.  H.  Stivason,  Wilson,  Pa. 


Arm  for  Holding  a  Telephone 

A  very  substantial  and  easily  con- 
structed telephone  arm  can  be  made 
of  a  piece  of  wood,  a  strap  hinge  and 
a  metal  lantern  holder  such  as  used 
on  a  carriage.  The  wood  may  be  in 
any  length  to  suit  the  requirements.  It 
is  hinged  to  a  wall  as  shown  in  the  il- 
lustration.   The  lantern  holder  is  fas- 


The  Telephone  can  be  Attached  to  or  Detached  from 
the  Arm  Quickly  When  It  is  Used  on  the  Desk 

tened  to  the  outer  end  to  receive  the 
standard  of  the  telephone.  The  outer 
end  of  the  arm,  at  which  the  lantern 
holder  is  attached,  also  may  be  hinged 
to  make  a  combination  extension. — 
Contributed  by  O.  B.  Wright,  Middle- 
town.  Conn. 


An  Elevator  Guard  Rail 

The  elevator  in  our  building  was 
placed  in  such  a  position  that  there 
was  no  room  for  swing  gates.  As 
this  elevator  was  used  between  two 
floors  only,  a  guard  was  made  to  pro- 
tect the  opening  in  the  floor  as  follows : 

The  forks,  supports  and  rail  were 
made  of  pipe  and  fittings.  The  rail- 
carrying  arms  attached  to  the  elevator 
beam  were  just  long  enough  to  pass 
through  the  hole  in  the  floor.  When 
the  elevator  descends,  it  leaves  the 
guard  rail  on  the  floor  and  wall  sup- 


ports and  at  a  height  to  keep  anyone 
from  falling  into  the  opening.  When 
the  elevator  is  raised,  the  guard  rail 


The  Guard  Rail  is  Automatically  Taken  Care  of  by  the 
Operation  of  the  Elevator 

is  taken  up  by  the  elevator  arms.  This 
device  can  only  be  used  on  elevators 
working  between  two  floors. — Contrib- 
uted by  Hubert  C,  Kellogg,  Rockford, 
Illinois. 


A  Gradometer 

A  handy  homemade  device  for  meas- 
uring grades,  which  can  be  used  for  a 
number  of  different  purposes,  is  shown 
in  the  accompanying  sketch. 

The  instrument  consists  of  a  piece 
of  copper  tube,  A,  to  which  the  two 
castings,  B  and  C,  are  permanently 
fixed  as  shown.  The  copper  tube  is 
yg  in.  outside  diameter  and  3V  in.  wall. 
A  small  level,  D,  is  fixed  in  the  tube 
in  the  position  shown.  A  scale,  E,  is 
made  from  y2-in.  round  cold-rolled 
steel  and  is  made  flat  to  receive  the 


The  Per  Cent  of  a  Grade  can  be  Easily  Determined  by 
the  Use  of  the  Gradometer 

scale  graduations.  The  scale  fits  the 
support  C  and  may  be  adjusted  by 
means  of  the  screw  F.  For  all  ordi- 
nary grades  the  scale  should  be  about 
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24  in.  long  and  graduated  for  23  in. 
For  grades  over  38  per  cent,  a  longer 
scale  will  be  necessary.  For  conveni- 
ence in  carrying  the  instrument,,  a 
lug  can  be  cast  on  the  side  of  the 
scale  support  C,  and  the  scale  can  be 
moved  along  on  the  tube  and  kept  in 
place  by  the  screw  G. 

In  operation,  the  gradometer  should 
be  placed  on  the  grade  and  the  scale 
adjusted  until  the  tube  becomes  hori- 
zontal as  shown  by  the  level  D.  Then 
read  the  distance  X.  To  determine 
the  per-cent  grade,  multiply  the  scale 
reading  by  20,  if  in  feet;  if  in  inches, 
multiply  by  1.6G6  {!%)• 

If  it  is  desired  to  determine  how 
steep  a  grade  an  automobile  ascent  is, 
without  stopping  the  flow  of  gasoline 
in  a  gravity-feed  carburetor,  it  is  only 
necessary  to  jack  up  the  front  end  of 
the  car  until  the  gasoline  stops  flow- 
ing and  apply  the  gradometer  to  the 
running  board  of  the  machine.  This 
is  one  of  the  many  uses  to  which  the 
gradometer  can  be  applied. — Contrib- 
uted by  Edwin  M.  Wise,  Elyria,  O. 


Septic  Tank  for  Sewage  from  a  Cottage 

The  question  of  sewage  disposal  in 
isolated  cases  where  there  is  no  op- 
portunity for  connection  with  a  trunk 
sewer  is  a  timely  one  to  consider.  An 
English  writer  in  the  Metal  Worker 
describes  and  outlines  the  size  of  a 
septic  tank  and  filter  beds  necessary 
to  take  care  of  the  sewage  from  a  cot- 


would  probably  be  sufficient  to  make 
provision  for  10  gal.  per  head  per  day. 

Assuming  that  the  cottage  will  be 
occupied  throughout  the  year  by  an 
average  of  four  persons,  the  septic 
plant  may  be  designed  upon  this  basis, 
or  in  other  words,  four  persons  at  10 
gal.  per  head  per  day  making  40  gal., 
upon  a  dry-weather  flow  of  this  quan- 
tity of  water  per  day. 

An  economical  arrangement  for  this 
amount  is  indicated  in  the  accompany- 
ing illustrations,  where  Fig.  1  is  a 
vertical  cross  section  through  the  tank ; 
Fig.  2,  a  section  through  the  filter, 
showing  tipper  above  and  outlet  below ; 
Fig.  3,  a  cross  section  of  tipping 
trough;  Fig.  4,  the  plan  of  the  tank, 
and  Fig.  5,  a  plan  of  the  filter,  showing 
tipper,  with  measurements. 

The  tank  is  formed  by  utilizing  a 
24-in.  diameter  stoneware  pipe  and 
making  a  concrete  top  and  bottom  for 
it.  The  whole  is  of  such  a  nature  that 
it  could  be  constructed  with  such  labor 
as  would  be  available  in  any  village  or 
hamlet. 

The  work  and  materials  for  the  tank 
would  involve  the  excavation  and  re- 
moval of  11/2  cu.  yd.  of  earth,  the  mak- 
ing of  %  cu.  yd.  of  cement  concrete,  a 
4-in.  stoneware  inlet  bed,  a  1%-in.  gal- 
vanized-iron  outlet  pipe,  a  24-in.  stone- 
ware pipe,  and  a  2-in.  stone  cover,  2  ft. 
6  in.  in  diameter,  which  is  fitted  with  a 
lifting  ring. 

For  the  filter  there  would  be  neces- 
sary the  excavation  and  removal  of 

m- INLET 


Elevation  and  Plan  Views  of  a  Septic  Tank  Suitable  for  Sewage  from  a  Cottage  Where  the  Water  Supply  is  Not 
Overabundant,  or  Where  There  is  No  Chance  for  a  Connection  to  a  Trunk  Sewer 

tage  where  the  water  supply  is  not  3^4:  cu.  yd.  of  earth,  the  making  of  IV^ 
overabundant.  The  writer  states  that,  cu.  yd.  of  cement  concrete,  and  provid- 
the   water   supply   being  limited,   it     ing  161/4  sq.  ft.  of  honeycombed  wall. 
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C;  53  lin.  ft.  of  2-m.  drain  tile;  1%  cu. 
yd.  of  filter  medium ;  a  tipping  trough 
and  a  4-in.  stoneware  outlet  pipe. 

To  construct  the  tank  it  is  necessary 
to  dig  a  hole  3  ft.  in  diameter,  of  the 
requisite  depth,  and  then  lay  in  the 
bottom  6  in.  of  cement  concrete.  The 
24-in.  pipe  should  then  be  pushed  into 
the  concrete  and  the  surface  of  the  lat- 
ter tamped  both  inside  and  outside  of 
the  pipe,  so  that  the  concrete  will  be 
solid  and  will  adhere  to  the  unglazed 
portions  of  the  pipe  and  give  a  water- 
tight bottom. 

When  the  concrete  is  set,  the  ground 
may  be  filled  in  around  the  pipe  up  to 
the  level  of  the  under  side  of  the  con- 
crete curd.  The  concrete  should  be  in 
the  proportion  of  1  of  cement,  2  of  sand 
and  4  of  gravel  or  aggregate  which  is 
broken  to  pass  a  %-in.  mesh. 

The  filtering  medium  should  consist 
of  the  hardest  and  least  friable  ma- 
terial that  can  be  obtained  locally.  The 
filtering  material  is  broken  to  a  %  or  1- 
in.  gauge  for  filling  at  A,  and  all  dust 
carefully  screened  out  and  then  a  depth 
of  about  6  in.  of  material,  2  or  2% 
gauge,  is  placed  in  the  bottom  at  B, 
around  and  over  the  drain  tile,  leaving 
about  3  ft.  for  the  finer  material.  The 
space  of  %  in.  should  be  left  between 
the  ends  of  each  abutting  drain  tile, 
and  the  outlet  ends  are  carried  through 
the  honeycombed  wall  into  the  effluent 
channel. 


Holder  for  Small  Tools  while 
Tempering 

The  holder,  or  tongs,  is  made  of  a 
piece  of  i/4-in.  steel  rod,  both  ends  be- 
ing flattened  and  shaped  as  shown  in 
the  sketch.    A  small  link  is  placed 


The  Grip  of  This  Holder  is  Better  for  Small  Tools  than 
Ordinary  Tongs 

over  the  ends  to  hold  them  on  the 
tool  while  heating  and  tempering. — 
Contributed  by  Chester  L.  Cobb,  Port- 
land, Maine. 


Extension  for  a  Wagon  Bed 

An  expressman  had  a  medium- 
weight  delivery  wagon,  and  as  he  had 
to  transport  many  articles  too  long  to 


The  Extension  is  Permanently  Attached  to  the  Wagon 
Bed,  Ready  for  Use  when  Wanted 

carry  in  the  bed  of  the  wagon,  he 
made  a  frame  of  three  pieces  of  2  by 
4-in.  material  which  could  be  pulled 
out  to  the  rear  end  of  the  bed,  thus 
extending  the  support  for  the  load  sev- 
eral feet.  When  not  in  use,  the  ex- 
tension is  pushed  up  against  the  end 
of  the  bed.  The  sketch  clearly  shows 
how  the  sliding  extension  was  made. 
— Contributed  by  C.  R.  Poole,  Los 
Angeles,  Cal. 


To  Examine  Carbons  of  a  Moving- 
Picture  Machine 

A  moving-picture  operator  rigged  up 
an  attachment  through  which  he  could 
examine  the  carbons  that  produce  the 


Tube  with  a  Lens  and  Ruby  Glass  for  Examining  the 
Intense  Light  of  the  Carbons 

light  for  projecting.  The  device  con- 
sists of  a  small  tube  which  has  a  stop, 
A,  fitted  in  it  at  B,  a  lens,  taken  from 
an  old  police  headlight,  placed  at  C, 
and  a  ruby  glass  at  D.  The  tube 
was  inserted  in  the  lamp  house  as 
shown  at  E.  The  carbons  could  thus 
be  readily  examined  without  injuring 
the  eye. — Contributed  by;  W.  F.  Pol- 
land,  Corvallis,  Oregon. 


CA  light  pruning  saw  can  be  made  of 
a  keyhole  saw  blade  attached  to  a  long 
straight  handle. 
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Lighting  the  Gas  Stove 

One  can  save  many  matches  and 
much  time  by  adopting  one  of  the  fol- 
lowing plans  for  lighting  the  gas 
stove : 

Stationary  Lighting — In  back  of  the 
gas  stove  may  be  placed  a  spark  coil. 


USE.  EITHER  THE  LEFT  OR  RIGHT 
DIAGONAL  FOR  POWER 


The  Igniter  and  Its  Connections  to  Batteries  or  to  the 
Lines  of  an  Alternating  Current 

At  one  side  of  the  stove — usually  the 
left — may  be  placed  a  push  button,  one 
.wire  of  which  is  attached  to  one  of  the 
primary  binding  posts  of  the  spark 
coil,  the  other  wire  to  one  side  of  the 
battery.  From  the  battery  run  a  wire 
to  the  other  primary  binding  post  on 
the  spark  coil. 

Using  No.  14  R.  C.  twin  wire  con- 
nected to  the  secondary  terminals  and 
using  tape  to  fasten  the  wire,  run  it 
along  the  gas  pipe  and  terminate  under 
each  burner,  using  branches,  the  joints 
of  which  must  be  well  insulated. 

On  the  terminals  of  the  branches 
may  be  placed  small  pieces  of  porce- 
lain tube,  letting  the  bare  wire  pro- 
trude about  %  in.  from  the  tube  and 
terminate  about  %  in.  from  each  other 
over  one  of  the  small  holes  in  the 
burner. 

By  turning  on  the  gas  of  any  burner 
and  pushing  the  push  button  the  gas 
will  be  ignited  provided  the  vibrator 
on  the  spark  coil  is  adjusted  properly. 

If  the  vibrator  can  be  adjusted  to 
take  an  alternating  current  in  the 
place  of  batteries,  a  small  cut-down 
transformer  having  a  primary  of  110 


volts  and  a  secondary  of  from  3  to  24 
volts,  may  be  used. 

Portable  Lighting — On  a  stove  hav- 
ing many  burners,  or  on  which  the 
wire  would  be  in  the  way,  the  two 
wires  to  the  push  button  may  be  run 
as  directed,  and  the  twin  wire — four 
wires  in  all — into  a  block  of  wood,  the 
secondary  or  twin  wire  terminating  at 
two  binding  posts  set  in  %-in.  asbestos 
and  cemented  to  the  end  of  the  wood. 
Running  between  the  binding  posts 
and  terminating  about  %  in.  from  each 
other  are  two  steel  needles.  The  pri- 
mary wires  are  attached  to  a  spring  on 
the  side  of  the  block,  which,  when 
pushed,  makes  the  contact,  and  a  spark 
flies  between  the  needles.  This  may 
be  used  as  a  match. — Contributed  by 
Theron  P.  Foote. 


To  Bend  Reinforcing  Bars 

A  homemade  bench  for  bending 
reinforcing  bars,  devised  by  a  cor- 
respondent of  Engineering  and  Con- 
tracting, is  shown  in  the  accompanying 
sketch.  The  bench  proper  is  30  in. 
high  and  5  ft.  square.  The  bending  de- 
vice consists  of  two  stationary  sheaves 
and  one  movable  sheave,  B,  mounted 
on  a  sliding  strip,  C,  operated  by  a 
screw, A.  The  bar  is  inserted  between 
the  sheaves  as  shown  and  by  operating 
the  screw  A,  the  sheave  B  is  moved  so 
as  to  produce  the  bend.  A  scale  on  the 
slide  C  indicates  the  travel  required  to 
produce  the  same  bend  on  each  bar. 
The  sheaves  can  be  taken  from  old 


Homemade  Bench  with  Sheaves  and  Sliding  Parts  to 
Bend  Reinforcing  Bars  by  Screw  Pressure 

blocks.  The  stationary  sheaves  are 
spaced  from  10  to  18  in.  apart,  the 
heavier  bars,  %  in.  in  size,  requiring 
an  18-in.  spacing. 
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Alternating -Current  Rectifier  for  Charging  Storage  Batteries 


The  ordinary  storage  battery  used 
on  an  automobile  for  lights  or  ignition 
must  be  charged  from  time  to  time 
and,  in  most  cases,  the  batteries  must 
be  taken  to  a  charging  plant  for  filling. 
Some  users  who  have  electricity  in 
their  home  garage  would  like  to  re- 
charge the  cells  and  for  this  purpose 
the  rectifier  described  is  especially 
adapted. 

A  direct  current  is  one  that  does  not 
change  in  direction ;  it  may  however 
change  in  value.  If  a  direct  current 
does  not  change  in  value,  it  is  called 
a  steady  direct  current ;  if  its  value 
changes,  but  not  according  to  any  defi- 
nite law,  it  is  called  a  variable  direct 
current;  while  if  its  value  rises  and 
falls  at  regular  intervals,  it  is  called 
a  pulsating  current.  A  steady  direct 
current  may  be  represented  by  the  line 
A,  Fig.  1,  the  vertical  distance  of  the 
line  A  from  the  lower  horizontal  line 
at  any  given  instant  representing  the 
numerical  value  of  the  current  to  any 
convenient  scale.  Likewise  lines  B  and 
C  represent  variable  and  pulsating  cur- 
rents, respectively.  An  alternating  cur- 
rent is  one  that  reverses  in  direction 
at  regular  intervals  and  at  the  same 
time  is  changing  in  value.  Such  a 
current  is  represented  by  the  line  A  in 
Fig.  2. 

Where  only  an  alternating  current 
is  available  some  means  must  be  em- 
ployed to  change  the  alternating  cur- 
rent to  direct.  There  are  a  number  of 
means  that  may  be  employed  in  ac- 
complishing this.  An  alternating-cur- 
rent motor  may  be  either  belted  or  di- 
rect-connected to  a  direct-current  gen- 
erator. Direct  current  of  any  desired 
value  up  to  the  ultimate  capacity  of  the 
generator  or  motor  can  then  be  drawn 
from  the  generator.  Such  a  combina- 
tion of  generator  and  motor  is  called  a 
motor  generating  set.  In  some  cases 
the  two  machines  are  combined  and 
constructed  as  a  single  machine,  which 
is  called  a  rotary  converter.  Machines 
of  this  kind  are  used  to  change  alter- 
nating current  to  direct  or  vice  versa; 
but  it  is  beyond  the  scope  of  the  ama- 


teur to  construct  such  an  elaborate  out- 
fit. The  mercury-arc  rectifier  is  an- 
other means  of  transforming  alternat- 
ing current  to  direct,  but  it  is  also  too 
difficult  for  the  amateur  to  construct. 
Some  form  of  electrolytic  rectifier  may, 
however,  be  constructed  by  the  ama- 
teur at  a  very  small  cost,  and  its  opera- 
tion   will    be    quite    satisfactory,  al- 
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The  Lines  in  Fig.  1  Illustrate  the  Flow  of  a  Steady,  a 
Variable  and  a  Pulsating  Direct  Current,  and  That 
in  Fig.  2  an  Alternating  Current 


though  its  efficiency  is  low  as  com- 
pared to  the  other  types  of  rectifiers. 

The  action  of  the  electrolytic  recti- 
fier in  an  electrical  circuit  is  very  sim- 
ilar to  the  action  of  a  check  valve  in  a 
water  pipe,  and  we  shall  speak  there- 
fore of  the  rectifier  as  a  valve.  It  will 
offer  practically  no  resistance  to  the 
current  when  it  flows  in  one  direction ; 
but  will  offer  a  very  high  resistance  to 
a  current  in  the  opposite  direction. 
This  being  the  case,  an  alternating  cur- 
rent will  pass  through  a  circuit,  into 
which  an  electrolytic  rectifier  is  con- 
nected, only  in  one  direction,  and  the 
current  instead  of  being  of  the  form 
shown  in  Fig.  2,  will  be  similar  to 
that  shown  in  Fig.  3.  This,  however, 
would  result  in  there  being  a  current  in 
the  circuit  for  only  one-half  of  the  time, 
which  would  be  a  very  undesirable 
condition;  but  fortunately  it  can  be 
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overcome  by  using  four  valves  or  recti- 
fiers and  connecting  them  as  shown  in 
Fig.  4. 

The  small  arrow  inside  of  each  circle 
indicates  the  direction  in  which  the 


Interrupted  Flow  of  a  Current  through  a  Rectifier  is 
Illustrated  in  Fig.  3,  and  Connections  with  Four 
Rectifiers  to  Make  the  Flow  Continuous  in  Fig.  4 


current  will  meet  with  least  resistance 
in  passing  through  that  particular 
valve.  If  an  alternating  electrical  pres- 
sure be  applied  to  the  terminals  marked 
A  and  C,  it  will  tend  to  produce  a  cur- 
rent through  the  circuit  composed  of 
the  four  valves.  Let  us  suppose  that 
the  pressure  is  acting  toward  the  right 
in  the  upper  part  of  the  wire  AC.  The 
greater  portion  of  the  current  produced 
by  this  alternating  pressure  will  pass 
through  the  lower  resistance  path, 
which  in  this  case  is  through  valve  1 
to  the  terminals  marked  D  and  C, 
thence  through  valve  4  to  the  lower 
part  of  the  wire  AC.  Next,  suppose 
the  alternating  pressure  is  acting  to- 
ward the  right  in  the  lower  part  of  AC, 
Then  the  greater  portion  of  the  cur- 
rent will  pass,  through  the  valve  2,  to 
the  terminals  D  and  C,  thence,  through 
valve  3,  to  the  upper  part  of  AC.  It 
will  be  observed  that  the  current  passes 
through  the  circuit  connected  to  the 
terminals  marked  D  and  C  in  the  same 
direction  in  both  cases,  or  its  direction 
is  independent  of  the  direction  of  the 


alternating  current.  This  current,  al- 
though constant  in  direction,  is  not 
constant  in  value;  it  being  nothing  but 
an  alternating  current  with  one-half 
of  the  loops  reversed  in  direction,  giv- 
ing a  pulsating  current  similar  to  the 
one  shown  by  line  C  in  Fig.  1.  This 
current  may  be  used  in  charging  stor- 
age batteries,  and  in  practically  every 
case  where  a  perfectly  steady  current 
is  not  required. 

Each  of  the  valves,  as  they  have  been 
called  thus  far,  consists  of  an  alumin- 
ium plate  and  a  conducting  plate,  such 
as  carbon,  lead,  iron,  etc.,  or  any  metal 
that  is  not  acted  upon  by  the  solu- 
tion into  A/hich  they  are  immersed, 
which  is  called  the  electrolyte.  This 
electrolyte  is  capable  of  acting  on  the 
aluminium  plate  in  a  very  peculiar  man- 
ner, when  a  current  is  passing  through 
the  rectifier.  When  the  current  is  pass- 
ing from  the  conducting  plate  to  the 
aluminium  plate  it  encounters  very  lit- 
tle opposition,  the  only  resistance  be- 
ing that  of  the  electrolyte.  If,  how^ 
ever,  an  attempt  be  made  to  send  the 
current  through  the  rectifier  in  such 
a  direction  that  it  must  pass  from  the 
aluminium  plate  to  the  conducting 
plate,  there  will  be  a  great  opposition 
encountered  and  practically  no  current 
will  flow.  This  action  is  supposed  to 
be  due  to  the  formation  of  a  very  thin 
coating  of  oxide  on  the  surface  of  the 
aluminium  plate.  Such  a  combination 
of  plates  and  electrolyte  is  called  an 
asymmetric  cell. 

An  electrolytic  rectifier  that  will  de- 
liver a  current  up  to  eight  amperes  at 
a  pressure  ranging  from  10  to  90  volts, 
when  operating  on  a  110-volt  alternat- 
ing-current circuit,  may  be  constructed 
as  follows:  Obtain  four  battery  jars, 
similar  to  those  used  for  the  ordinary 
"crowfoot"  battery,  which  are  to  serve 
as  containing  vessels  for  the  plates  and 
solution.  Make  a  wooden  top  for  each 
of  these  jars,  similar  to  that  shown  in 
cross  section  in  Fig.  5,  and  boil  the 
tops  for  a  short  time  in  paraffin.  Cut 
out  four  wooden  disks  from  some 
in,  wood,  each  disk  having  a  diameter 
a  little  less  than  3  in.  Nail  one  of  these 
disks  in  the  center  of  the  under  side 
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of  each  of  the  tops.  Now  obtain  four 
pieces  of  %-in.  sheet  aluminium,  6^/2  in. 
wide  and  9  in.  long.  Drill  a  number 
of  small  holes  near  the  edge  of  each 
of  these  pieces  and  rivet  a  piece  of 
aluminium,  %  in.  wide  and  3  in.  long,  to 
the  edge,  as  shown  in  Fig.  6.  Bend 
each  of  these  pieces  in  turn  around 
some  cylindrical  object,  about  3  in.  in 
diameter,  forming  four  cylinders.  Nail 
these  cylinders  to  the  wooden  disks 
fastened  to  the  under  side  of  the  tops. 
The  small  y2-'in.  piece  riveted  to  each 
cylinder  should  be  bent  out  at  right 
angles  to  the  side  of  the  cylinder  be- 
fore the  cylinder  is  nailed  to  the 
wooden  disk.  Drill  a  small  hole 
through  the  projecting  piece  of  alumin- 
ium and  top,  and  place  a  brass  bolt 
in  the  hole,  as  shown  in  Fig.  5,  which 
will  serve  as  one  terminal  of  the  recti- 
fier. Next  obtain  four  8-in.  pieces  of 
1-in.  lead  pipe.  Cut  one  end  of  each 
of  these  pieces  as  shown  in  Fig.  7,  and 
bend  half  of  the  projecting  portions 
thus  formed  in  at  right  angles  to  the 
main  part  of  the  pipe  so  that  they  over- 
lap, and  drill  a  Vg-'^^.  hole  through  the 
bent  parts.  These  pieces  can  now  be 
fastened  to  the  wooden  tops  for  the 
containing  vessels,  by  means  of  a  small 
brass  bolt,  as  shown  in  Fig.  5.  The 
bolt  holding  the  lead  pipe  is  to  form 
the  second  terminal  of  the  rectifier.  It 
no  doubt  would  be  well  to  drill  a  num- 
ber of  i/2-in.  holes  in  the  aluminium  cyl- 
inder in  order  that  the  electrolyte  may 
have  a  better  chance  to  circulate. 

The  efficiency  of  the  electrolytic 
rectifier  decreases  very  rapidly  as  the 
temperature  of  the  electrolyte  rises, 
and  since  there  will  be  quite  a  temper- 
ature rise  if  the  rectifier  is  used  for  any 
length  of  time,  some  means  must  be 
provided  for  keeping  the  electrolyte  as 
cool  as  possible.  This  can  be  accom- 
plished by  passing  cold  water  through 
several  turns  of  glass  tubing  placed  in 
each  containing  vessel.  The  glass 
tubes  in  the  different  jars  may  be  con- 
nected together  by  pieces  of  rubber 
hose,  and  water  supplied  through  a 
piece  of  hose  connected  to  the  faucet. 

A  small,  open  containing  frame 
should  now  be  made  of  such  a  form 


that  all  four  glass  jars  may  be  placed 
in  it  and  the  connections  between  the 
various  jars  made  more  or  less  per- 
manently. Two  binding  posts  should 
be  provided  for  the  alternating-cur- 
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The  Top  of  a  Rectifier  with  Its  Connections  and  Parts 
and  the  Method  of  Construction 

rent  supply  leads,  and  also  two  for  the 
direct-current  leads. 

The  rectifier  is  now  complete  with 
the  exception  of  the  electrolyte  which 
should  be  made  as  follows :  Make  a 
saturated  solution  of  sodium  phosphate 
by  dissolving  the  phosphate  in  water 
until  a  small  quantity  remains  in  the 
bottom  of  the  vessel.  Add  a  little 
sulphuric  acid  to  this  solution  and  fill 
each  of  the  containing  jars,  until  the 
liquid  is  within  one  inch  of  the  top 
when  the  elements  are  in  place.  The 
rectifier  will  operate  better  after  it  has 
been  in  use  a  number  of  hours,  as  the 
aluminium  plates  should  be  given  time 
to  become  oxidized. 

When  this  rectifier  is  connected  to 
some  source  of  alternating  current  and 
it  is  desired  to  vary  the  direct  current 
supplied  to  some  other  circuit,  a 
rheostat  must  be  connected  either  in 
the  circuit  in  which  the  direct  current 
flows,  or  in  the  alternating-current  cir- 
cuit. The  use  of  a  rheostat  will  not  be 
very  efficient  especially  if  the  direct 
current  is  to  be  delivered  at  low  volt- 
age ;  and  in  such  cases  it  is  best  to 
reduce  the  alternating-current  pres- 
sure, by  means  of  a  small  transformer. 
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A  Recessing  Tool  for  a  Lathe 

Having  a  large  quantity  of  union 
nuts  to  make  on  an  ordinary  lathe,  I 
designed  a  recessing  tool  to  be  used 


Screw-Feed  Recessing  Tool  for  Use  in  the  Tool  Post 
of  an  Ordinary  Lathe 


in  the  lathe  tool  post.  This  tool  con- 
sists of  a  main  shank,  A,  to  fit  the 
lathe  tool  post,  and  has  an  auxiliary 
tool  post,  B,  which  is  drilled  to  receive 
the  round-shank  cutting  tool  C.  A 
small  projection  is  attached,  or  made 
as  a  part  of  the  shank  A,  and  is  drilled 
^and  threaded  to  receive  the  feed  screw 
D.  The  operation  of  the  tool  for  re- 
cessing is  obvious. — Contributed  by  M. 
Maplethorpe,  Silverdale,  England. 


A  Homemade  Tool  Box 

The  tool  box  has  a  holder  on  each 
side  for  small  tools,  one  side  for  bits 
and  small  round  tools,  and  the  other 
for  chisels  and  flat  tools.  The  holders 
are  made  of  strips  of  soft  wood,  fas- 
tened to  the  inside  edge  with  screws 


There  is  a  Place  Provided  for  Each  Tool,  and  the  Box 
can  be  Carried  from  Place  to  Place 


and  glue.  The  one  for  chisels  has  a 
small  recess  for  each  small  tool,  and 


the  one  for  bits  is  laid  out  by  mark- 
ing the  places  for  the  holes,  the  larger 
ones  at  each  end  and  tapering  to  the 
center.  Then  fit  a  piece  about  %  in. 
thick,  11/2  in.  wide  and  as  long  as  the 
box  on  the  bottom  beneath  the  strips 
to  hold  the  tools. 

Bore  the  holes  for  the  bits,  each  with 
the  tool  it  is  to  hold,  through  the  strip 
and  part  way  into  the  piece  at  the  bot- 
tom.— Contributed  by  W.  A.  Lane,  El 
Paso,  Tex. 


A  Motorcycle  Runway 

A  person  living  in  an  apartment  and 
owning  a  motorcycle  had  to  run  it  up 
a  short  flight  of  steps  to  get  it  into  the 
house  at  night,  says  Motorcycling. 
This  was  no  easy  job,  so  he  made  a 
runway  up  which  to  run  the  machine. 

A  board,  considerably  longer  than 
the  flight  of  steps,  so  as  to  give  a  more 
gradual  incline,  was  hinged  to  the  wall 
at  the  side  of  the  stairs  so  that  it 
could  be  raised  and  allowed  to  rest 


The  Steps  are  Turned  into  a  Runway  by  Lowering 
the  Hinged  Board  at  the  Side 


flat  against  the  wall  or  lowered  so 
that  it  made  an  inclined  path  for  the 
wheels.  The  board  is  lowered  when 
the  machine  is  run  in  or  out,  and  when 
not  in  use  is  fastened  to  the  wall. 


Boiling  Solutions  in  Glass 

A  great  annoyance  when  boiling 
solutions  in  glass  vessels  in  the  labo- 
ratory or  shop,  is  the  "bumping"  of 
the  vessel  as  the  liquid  boils.  This 
sometimes  causes  the  glass  to  break. 
A  way  to  remedy  this  is  to  fuse  a 
short  piece  of  platinum  wire  in  the 
glass.    This  costs  but  little  and  be- 
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cause  of  its  great  conductivity  of  heat, 
it  causes  all  boiling  to  come  from  the 
location  of  the  wire — not  from  the 
glass. 

The  wire  is  laid  on  the  glass  inside 
of  the  receptacle,  and  this  heated  over 
a  gas  flame  until  it  adheres  to  the  wire. 
The  wire  may  be  placed  in  straight 
or  coiled,  as  desired,  or  the  surface 
of  the  glass  will  permit.  The  wire 
is  not  affected  by  any  solution  ordi- 
narily employed,  though  a  mixture  of 
hydrochloric  and  nitric  acids  gradually 
corrodes  it. — Contributed  by  Loren 
Ward,  Des  Moines,  la. 


Detecting  a  Missing  Gasoline-Engine 
Cylinder 

It  is  frequently  difficult  for  the  nov- 
ice to  detect  a  miss  in  a  six-cylinder 
gasoline  engine,  also  to  distinguish  be- 
tween a  miss  and  a  weak  explosion  in 
either  a  four  or  six-cylinder  engine.  A 
missing  cylinder  may  be  easily  and 
quickly  determined  by  holding  a  piece 
of  heavy  paper  about  1  in.  from  the 
exhaust  end  of  the  muffler.  The  explo- 
sions will  force  the  end  of  the  paper 
away  from  the  muffler,  but  the  moment 
a  miss  occurs,  the  end  of  the  paper  will 
be  drawn  against  the  muffler,  being 
forced  away  again  by  the  next  explo- 
sion. The  slapping  of  the  paper  against 
the  muffler  indicates  a  miss  and  not 
a  weak  explosion. — Contributed  by 
Howard  A.  Thompson,  Chicago,  111. 


WIRE 


Holder  for  a  Riveted  Button 

When  a  riveted  button  tears  out  of 
overalls  or  a  jacket, 
a  piece  of  wire  at- 
tached as  shown  in 
the  sketch  will  hold 
it  securely.  The  but- 
ton is  placed  in  the 
hole  torn  in  the  gar- 
ment and  the  wire 
is  bent  with  pliers 
around  the  shank 
back  of  the  cloth. — 
Contributed  by  E. 
A,  Burton,  Blessing,  Texas. 


Substitute  Remover  for  Crown 
Tops  on  Bottles 

When  a  crown-top  remover  is  not  at 
hand,  an  ordinary  table  knife  and  fork 
can  be  used  as  a  substitute.    Place  one 


A  Knife  and  Fork  are  Articles  Readily  Obtainable,  and 
can  be  Used  to  Remove  Crown  Tops  on  Bottles 

of  the  outside  tines  of  a  three-tine 
fork  under  the  cap  at  the  edge  and 
slide  the  knife  blade  into  the  space 
between  the  other  outside  tine  and  the 
center  one.  A  pressure  on  the  knife 
handle  will  easily  remove  the  top. — 
Contributed  by  Roy  D.  Erwin,  Ger- 
niantown.  Pa. 


Reaming  Holes  in  Odd-Shaped 
Castings 

I  have  had  occasion  to  ream  cast- 
ings like  the  one  shown  in  the  drawing 
— castings  that  had  to  have  a  hole 
reamed  through 
the  two  hubs — 
and  didn't  have 
a  reamer  long 
enough  to  go 
A 


SHOWING  END  OF  REAMELR  BELOW 


.X- 

CA5TING  TO  BL  REAMLD 

clear  through, 
way  to  do  this,  if 
you  have  a  ream- 
er long  enough 
to  be  in  both  hubs  at  one  time  so  as  to 
keep  the  holes  in  line,  can  be  seen  by  a 
glance  at  the  figure.  After  the  reamer 
has  been  put  down  as  far  as  a  wrench 
will  turn  it,  it  is  backed  out  enough 
to  allow  a  lathe  dog  to  be  slipped  over 
it  and  between  the  hubs.  By  means 
of  this  dog,  the  reamer  may  be  turned, 
either  with  the  hands  or  the  assistance 
of  a  short  bar,  and  passed  down 
through  the  lower  hub.  Two  holes 
reamed  thus  continuously  are  more 
apt  to  be  exactly  in  line  than  if  reamed 
separately  from  the  outer  ends. — Con- 
tributed by  D.  A.  Hampson,  Middle- 
town,  N.  Y. 
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A  Boiler  Furnace-Door  Check 

It  is  well  known  that  combustion  of 
the  volatile  smoke-producing  products 
evolved   from   each   fresh   charge  of 


The  Door  Check  Regulates  the  Inflow  of  Air  Just 
after  Throwing  in  Fresh  Fuel 

bituminous  coal  that  goes  into  a  boiler 
furnace  demands  the  admission  of  air 
above  the  fuel  bed,  says  a  correspond- 
ent of  the  National  Engineer.  It  is 
also  a  generally  recognized  fact  that 
an  excessive  quantity  of  air  thus  ad- 
mitted will  impair  the  economy  of 
combustion,  although  the  objection- 
able smoke  may  be  eliminated. 

Intelligent  handling  of  the  fires  and 
careful  regulation  of  the  furnace  doors, 
to  the  end  that  just  the  requisite  quan- 
tity of  air  gets  through  after  each 
charge,  and  no  more,  will  solve  the 
problem -of  smoke  suppression  in  a 
majority  of  cases  and  at  the  same  time 
conserve  the  economy  of  the  plant. 
However,  when  the  adjustment  of  the 
air  supply  is  left  entirely  to  the  direc- 
tion of  the  fireman,  as  it  necessarily 
must  be  in  the  absence  of  automatic 
regulation,  the  proposition  will  always 
partake  largely  of  the  element  of  un- 
certainty. 

The  illustration  shows  a  device 
which  meets  the  requirements  per- 
fectly. It  consists  simply  of  a  door 
check,  A,  fastened  to  the  furnace  door 
with  machine  screws,  after  having 
been  insulated  for  heat  between  the 
door  and  the  check. 

The  check  is  equipped  with  a  sup- 
plementary device  for  holding  the  door 
wide  open  while  the  fireman  is  putting 
in  the  fuel.    When  the  catch  is  re- 


leased, the  door  promptly  swings  to 
the  closed  position,  but  slows  up  long 
enough,  when  an  opening  of  about 
10  in.  still  remains,  to  permit  the  in- 
rush of  the  required  air. 


A  Lath  Holder 

For  the  workman  lathing  a  ceiling 
the  holder  described  in  the  following 
will  prove  useful  and  of  help  for  fast 
work.  Procure  a  barrel  and  stand  two 
laths  in  it  so  that  they  will  cross  each 
other  about  1%  ft.  from  the  bottom, 
then  nail  the  parts  projecting  out  of 
the  barrel  firmly  to  the  top  edge.  This 
will  make  a  sort  of  back  over  which 
the  laths  cannot  fall.  Lay  the  lath  to 
be  used  across  the  barrel.  In  this 
position  they  will  be  easily  accessible 
and  can  be  quickly  raised  to  the  ceil- 
ing without  turning  them  over  or 
around. — Contributed  by  C.  S.  Lath- 
bury,  Havana,  111. 


How  to  Make  a  Water-Level  Alarm 

A  simple  water-level  alarm  and  the 
method  of  constructing  it  are  shown 
in  the  accompanying  illustration.  A 
piece  of  Vg-in. 
brass.  A,  is  bent 
as  shown  in  the 
sketch,  with  two 
springs,  B, 
mounted  on  top 
of  it.  These 
springs  are  insu- 
lated from  the 
piece  A  and  also 
from  each  other. 
A  small  brass 
rod,  C,  passes 
through  two 
holes,    o  n  e    i  n 

each  end,  in  the  piece  A.  The  lower 
end  of  the  rod  is  connected  to  a  float 
of  sufficient  buoyancy  to  raise  the  rod 
when  the  water  comes  up  around  the 
float.  The  movement  of  the  rod  is 
limited  by  two  washers,  D  and  E. 
When  the  rod  is  raised  by  the  float  to 
its  upper  position,  the  lower  spring  is 
raised  and  makes  contact  with  the  up- 
per spring,  closing  a  bell  circuit,  and 
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the  bell  rings,  thus  notifying  the  at- 
tendant that  the  water  in  the  tank  has 
reached  a  predetermined  level.  The 
bell  can,  of  course,  be  located  in  the 
engine  room  or  in  any  other  conven- 
ient place,  independently  of  the  position 
of  the  tank.  More  than  one  bell  may 
be  connected  to  the  circuit  if  the  duties 
of  the  attendant  should  take  him  to 
various  parts  of  the  building. 


A  Small  Clamp 

A  small  clamp  for  light  work  can  be 
made  of  a  2i/2-in.  hexagon  nut  by  cut- 
ting a  portion  out  on  one  side,  as 
shown  by  the  dotted  lines,  and  tapping 
one  jaw  for  a  setscrew.    The  clamp  is 


An  Ordinary  Standard  Nut  Shaped  to  Form  a  Clamp 
for  Use  in  Doing  Light  Work 

then  casehardened.  It  is  especially 
adapted  for  use  in  hardening  a  tem- 
plate for  marking  holes. — Contributed 
by  F.  J.  Hunt,  Alameda,  Cal. 


Turning  Cams  in  a  Lathe 

The  grooves  in  cams  can  be  cut  satis- 
factorily in  an  engine  lathe  by  using 
the  following  method :  A  master  cam, 
A,  as  shown,  is  first  made  and  mounted 
on  an  arbor  and  held  fast  by  a  pin. 
This  arbor  can  be  any  suitable  length. 
The  cam  B,  to  be  cut,  is  first  finished 
on  another  machine,  that  is,  the  hole 
and  turning  and  facing  operations.  It 
is  to  have  a  light-drive  fit  on  the  arbor 
and  is  held  on  by  the  collar  C  and  a 
standard  nut. 

The  collar  is  for  the  purpose  of  giv- 
ing more  working  room  between  the 
cam  to  be  cut  and  the  lathe  center. 
The  throw  of  the  cam  is  governed  by 
bolting  the  strap  D  into  the  T-slots 
in  the  lathe  carriage  by  means  of  the 
T-bolts.  This  strap  will  extend  across 
the  lathe  carriage,  and  the  roll  E  will 


fit  into  the  groove  in  the  master  cam. 
By  disengaging  all  of  the  feeds  to  the 
lathe  carriage,  it  will  travel  back  and 


The  Cams  on  a  Mandrel  in  the  Centers  of  a  Lathe, 
and  the  Guide  Strap 


forth  for  a  distance  equal  to  the  throw 
of  the  master  cam.  By  first  using  a 
tool  in  the  lathe  tool  post  narrower 
than  the  finishing  grooving  tool  and 
running  the  lathe  on  the  slowest  speed, 
good  results  can  be  obtained. — Con- 
tributed by  Harold  E.  Murphy,  West- 
erly, R.  I. 


Operating  a  Fan  and  Lights  in  a 
Telephone  Booth  Automatically 

Many  telephone  companies,  in  their 
desire  to  make  the  public  as  comfort- 
able as  possible  while  using  their 
phones  by  installing  electric  fans  in 
the  booths,  find  that  the  cost  of  the 
energy  to  operate  a  large  number  of 
these  fans  continuously  for  a  month  is 
quite  an  item. 

A  number  of  different  methods  may 
be  used,  however,  to  automatically 
disconnect  the  fan  when  the  booth  is 
not  occupied.  The  accompanying  il- 
lustration shows  one  method  of  open- 
ing and  closing  the  circuit  automati- 


The  Switch  is  Operated 
by  the  Movable  Floor 
When  the  Person  Talk- 
ing Steps  Upon  It 


cally  by  means  of  a  false  floor.  A, 
placed  in  the  booth,  it  being  hinged  at 
the  front  end  B  and  normally  raised 
at  the  back  end  by  a  coiled  spring. 
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When  a  person  enters  the  booth  the 
floor  is  depressed  and  the  switch 
thrown  to  the  "on"  position.  The 
floor  is  raised  by  the  spring  when  the 
booth  is  vacated,  and  the  switch 
thrown  to  the  ''off"  position. 

The  switch  C  is  of  the  push  type 
mounted  in  the  back  of  the  booth.  A 
piece  of  brass  or  iron  of  the  form 
shown  at  D  is  mounted  on  a  piece  of 
hard  wood,  E,  which  in  turn  is  fas- 
tened rigidly  to  the  back  of  the  booth. 
An  eye  bolt  is  fastened  in  the  false 
floor  directly  under  the  outer  end  of 
the  piece  D  and  connected  to  it  by 
means  of  a  small  rod.    Make  sure  this 


rod  is  long  enough  to  allow  the  false 
floor  to  drop  down  and  rest  on  the 
main  floor  of  the  booth.  A  small 
bracket  F  is  then  mounted  on  the  back 
of  the  booth  directly  over  the  end  of  D 
and  a  coil  spring  fastened  between  F 
and  D,  as  shown.  The  whole  device 
may  then  be  inclosed  by  a  small 
wooden  box  as  shown.  The  pieces  G 
serve  to  prevent  dirt  from  getting 
down  behind  the  false  floor. 

Ordinary  switches  may  be  placed  in 
the  lamp  and  motor  circuits  H,  re- 
spectively, after  they  leave  this  spe- 
cial switch,  so  that  either  or  both  of 
them  may  be  turned  off  permanently. 


How  to  Forge  Hinges 

A  little  extra  time  spent  on  the  mak- 
ing of  a  hinge  will  produce  artistic 
results,  pleasing  to  the  eye  and  credit- 
able to  the  worker.  A  correspondent 
of  the  American  Blacksmith  describes 


of  an  Attractive  Design 


how  to  forge  a  hinge  of  attractive 
design  as  follows : 

Take  a  piece  of  iron  wide  enough  to 
allow  splitting  out  the  two  pieces  on 
the  sides  and  leaving  a  fairly  propor- 
tional piece  in  the  middle.    To  make 


the  hinge  part,  draw  down  the  end 
and  make  two  cuts  with  a  thin,  hot 
chisel,  very  nearly  through,  just 
enough  to  be  able  to  see  the  cut  from 
the  opposite  side.  The  length  of  the 
cuts  should  be  the  thickness  of  the  iron 
added  to  the  diameter  of  the  pin  mul- 
tiplied by  3.15.  Then  bend  with  the 
cut  part  on  the  inside.  The  reason 
for  this  cut  is  that  the  welding  may 
be  done  better.  There  is  no  fear  of 
burning  the  inside  edges  of  the  hinge 
in  welding,  and  the  hole  can  be  drifted 
out  better  for  the  pin  of  the  hinge. 
It  also  makes  it  easy  to  cut  out  the 
piece  afterward,  without  spoiling  the 
hole.  The  end  of  the  lap  should  al- 
ways come  on  the  back  of  the  hinge 
to  be  welded,  so- that  if  any  marks  are 
left  in  welding  they  will  not  show. 

The  hinge  part  being  completed,  the 
scrolls  should  be  drawn  out  and 
shaped  to  suit.  But  before  they  are 
drawn  down  to  the  right  size,  a  piece  of 
round  iron  should  be  taken  and  bent, 
as  shown  at  B.  This  is  to  be  driven 
in  the  hinge  when  hot,  to  make  the 
diamond-shaped  corners,  and  the  iron 
should  be  drawn  down  smaller  from 
the  imprint,  which  will  leave  the  block 
partly  raised.  In  forging,  a  piece 
should  be  left,  large  enough  for  a  hole 
to  be  punched  through  it,  as  shown  in 
the  end  of  C.  The  other  side  is  then 
treated  in  the  same  manner.  In  forg- 
ing out  the  scrolls,  they  should  be  made 
graceful  and  free  from  kinks. 
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To  make  the  other  half,  take  a  piece 
of  iron  and  fuller  in,  then  draw  out  as 
at  D.  If  a  power  hammer  is  at  hand, 
it  is  best  to  make  them  out  of  one 
piece;  but  if  not,  the  hinge  part  should 
be  welded  on  the  side  of  the  flat  piece, 
the  ends  then  drawn  out,  leaving  a 
round  disk  on  each  end,  and  benu 


Locating  Leaks  in  Gasoline-Engine 
Intake  Connections 

To  locate  a  leak  in  the  intake  pipe 
or  carburetor  connections  of  a  gaso- 
line engine,  fill  a  common  oilcan  with 
gasoline  and,  with  the  engine  throttled 
down,  squirt  the  gasoline  on  and 
around  the  different  joints.  When  the 
faulty  joint  is  reached  the  engine  will 
speed  up  quite  perceptibly,  the  acceler- 
ation depending  on  the  size  of  the 
leak. — Contributed  by  C.  F.  Fuller, 
Pontiac,  Mich. 


An  Expansion  Bolt 

Procure  an  ordinary  bolt  of  the 
proper  length  and  size  and  saw  a 
wedge-shaped  notch,  about  114-in, 
long,  in  the  end,  as  shown  in  the  sketch. 
The  piece  sawn  from  the  bolt  is  ser- 
rated on  its  outside  surface  and  placed 
in  the  notch.  The  piece  and  bolt  are 
inserted  in  the  hole  and  when  the  nut 


As  the  Nut  is  Turned  Up  the  Wedpe-Shaped  Piece 
Tightens  the  Bolt  in  the  Hole 

is  turned  up,  the  piece  will  wedge  the 
end  and  hold  it  solidly  in  place. — Con- 
tributed by  G.  H.  Holter,  Jasper,  Minn. 


To  Fasten  a  Hammer  on  a  Handle 

The  annoyance  of  having  the  ham- 
mer come  loose  from  the  handle  may 
be  overcome  by  using  a  common  horse- 
shoe nail  as  a  wedge.  The  nail  is  cut 
off  to  make  the  length  a  little  less  than 
the  eye  in  the  hammer.  The  head 
of  the  nail  is  wedge-shaped  and  has 
one  corrugated  side  which  makes  it 
ideal  for  the  purpose. — Contributed  by 
Frank  Boehm,  Maspeth,  L.  I. 


A  Tapeline  Holder 

It  is  very  difficult  to  measure  with  a 
tapeline  alone,  so  I  made  a  holder  as 
shown  in  the  sketch  which  is  placed 


The  End  of  the  Tapeline  Measure  is  Held  Flush  with 
the  Material  Being  Measured 

on  the  end  of  a  rail  or  whatever  mate- 
rial being  measured.  This  device  also 
makes  it  easy  for  a  helper  to  hold  a 
line. — Contributed  by  Le  Roy  Brad- 
ley, Lorain,  Ohio. 


Sizing  a  Threaded  Hole 

It  sometimes  becomes  necessary  to 
transfer  the  size  of  a  threaded  hole 
from  some  out-of-the-way  place  to  the 
shop  in  order  to  make  a  piece  to  fit  it. 
With  proper  tools  this  is  easy;  with- 
out them,  it  might  be  difficult.  One 
thing  is  always  at  hand  and  that  is 
wood.  Whittle  a  stick  tapering  until 
it  starts  in  the  hole.  Then  turn  it  into 
the  hole  and  a  fair  thread  will  be  made 
on  the  wood.  The  stick  can  be  car- 
ried in  the  pocket  without  risk  of 
changing  the  size,  as  would  be  the  case 
with  ordinary  calipers. 


Lock  for  the  Inside  of  a  Shop  Door 

Usually  all  shop  doors  have  locks  on 
the  inside  except  the  one  through 
which  the  workmen  enter.  A  simple 
lock  for  this  door  can  be  made  of  a 
piece  of  strap 
iron    having  a 

hole  in  one  end  ^  

for  a  staple,  and  VT^II^^^ 
a    slot    in    the  I 
other  large 

enough  to  pass  over  a  screweye.  A 
quarter  turn  of  the  screweye  locks  the 
door.  The  screweye  should  be  turned 
up  so  that  it  will  bind  against  each 
side  of  the  slot. 
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Reviving  a  Dead  Dynamo 

It  sometimes  happens  in  power  sta- 
tions when  starting  up  a  dynamo  that 
it  will  not  build  up  its  voltage.  Shift- 
ing the  brushes  back  -and  forth  does 


Diagram  Showing  Lines  of  Force  and  How  the  Copper 
Strips  are  Held  on  Two  of  the  Brush  Holders 

not  even  bring  a  spark  out  of  it.  It  is 
practically  dead,  at  least  as  to  exciting 
its  own  fields.  But  it  must  be  started, 
if  possible,  and  often  in  a  hurry.  But 
how? 

Reviving  a  dynamo  in  this  state  is 
described  by  a  correspondent  of  the 
Practical  Engineer.  The  dotted  lines, 
AA,^  AA,  indicate  the  neutral  points  of 
polarity  at  which  the  brushes  are  usu- 
ally set  for  the  normal  loads,  although 
they  often  are  advanced  slightly  for 
overloads. 

The  extreme  edges  of  the  field  cores 
are  indicated  at  BB,  beyond  which  is 
the  extreme  of  the  polarity.  With  the 
brushes  set  at  this  point,  if  the  brush- 
holder  yoke  allows  such  a  variation, 
the  machine  would  develop  its  highest 
voltage. 

The  line  CC  indicates  the  back  edge 
of  the  field  core,  or  the  beginning  of 
the  magnetic  impulse  as  the  armature 
coils  pass  under  this  edge.  To  rock 
the  brush-holder  yoke  back  far  enough 
to  bring  the  brushes  under  this  edge 
of  the  field  core  would  diminish  the 
voltage,  in  fact,  bring  it  down  very 
low. 

Such  troubles  do  not  puzzle  the  man 
who  has  made  a  study  of  magnetic 
fluctuations  and  understands  them,  but 
many  a  man  has  never  had  the  chance 


to  learn  this  part  of  the  dynamo's 
operation,  and  to  him  a  dynamo  that 
refuses  to  operate  is  a  serious  problem. 
In  this  case  the  brushes  were  rocked 
over  to  the  limit  of  the  slot  in  the 
holder  yoke,  bringing  the  brushes  just 
1  in.  back  of  the  line  BB.  Still,  the  ma- 
chine showed  no  sign  of  generating, 
only  a  volt  or  two  being  indicated  on 
the  voltmeter. 

Before  connecting  a  wire  from 
another  machine  to  charge  the  field 
coils,  it  was  decided  to  hunt  for  the 
extreme  polarity,  by  taking  two  long 
strips  of  thin,  flat  copper,  i/4  in.  wide, 
and  letting  a  man  hold  each  strip  across 
the  brush-holder  stud,  allowing  the 
point  to  come  on  the  commutator  just 
past  the  line  BB,  as  shown  in  the 
sketch.  Instantly  there  was  a  spark- 
ing and  spitting  from  the  ends  of  the 
strips.  The  machine  started  to  build 
up  and  increase  its  voltage  very 
rapidly. 

The  brush-holder  yoke  was  imme- 
diately moved  back  to  about  2  in.  from 
the  line  CC.  The  voltage  dropped  as 
rapidly  as  it  had  risen.  Shifting  the 
brushes  back  to  the  dotted  lines  AA, 
AA,  the  voltage  became  normal  and 
was  then  regulated  by  the  rheostat, 
and  the  machine  put  in  service. 


Repairing  Leaks  in  Range  Boilers 

After  replacing  two  hot- 
water  boilers  on  the  plumb- 
er's advice,  because  the 
leaks  could  not  be  repaired, 
we  decided  to 
find  some  means 
of  stopping  a 
pinhole  leak  in 
the  third  boiler.  We  made  a  success- 
ful repair  by  driving  a  taper  punch 
into  the  hole  just  far  enough  to  ad- 
mit the  point  end  of  a  Vg-in.  pipe  tap. 
After  tapping  the  hole  a  Vg-in.  plug 
was  turned  in  tightly,  after  thoroughly 
covering  the  threads  with  white  lead. 
—Contributed  by  H.  J.  Holden,  On- 
tario, Cal. 


(I  Lacquer  should  not  be  stored  in  gal- 
vanized-iron  tanks. 
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Short  Cuts  in  the  Pattern  Shop 


When  time  permits  or  a  sufficient 
number  of  castings  are  required  to 
justify  the  outlay,  it  is  no  doubt  better 
to  provide  the  molder  with  a  first-class 
pattern,  but  it  sometimes  happens  that 
a  casting  is  wanted  in  a  hurry,  or  but 
one  casting  is  ordered  for  some  odd 
job.  It  is  in  cases  like  these  that  the 
patternmaker's  wits  are  taxed  to  bring 
about  the  desired  results  with  the 
smallest  possible  expenditure  of  time 
and  money. 

For  instance,  a  special  elbow  is  re- 
quired as  shown  in  Fig.  1,  and  the  or- 
der comes  to  the  shop  at  noon  and  a 
pattern  must  be  made  and  in  the  foun- 
dry before  the  close  of  the  working 
hours,  ready  for  the  molder  early  the 
next  morning.  The  pattern-shop  oper- 
ation in  this  case  is  as  follows :  Two 
pieces  of  1-in.  board  are  doweled  to- 
gether and  cut  to  the  outline  of  the 
elbow  without  the  flanges,  and  the 
flanges,  coreprints  and  half-round 
pieces  are  added  to  make  the  skeleton 
pattern  as  shown  in  Fig.  2,  Between 
each  half-round  piece"  another  piece  is 


3,  and  swept  up  with  a  strickle.  This 
board  is  about  II4  in.  thick  with  bat- 
tens screwed  to  the  under  side  to  hold 
it  straight,  and  is  cut  to  form  the  out- 
line of  the  pattern  and  long  enough  on 
the  ends  for  the  prints  and  half-round 
pieces  that  mark  the  ends  of  the  core. 
The  strickle  is  made  to  the  diameter 
of  the  core  and  has  a  bearing  on  each 
edge  of  the  board,  equal  to  the  thick- 
ness of  the  metal,  and  is  provided  with 
a  lip  that  projects  over  the  outer  edge 
of  the  board  to  maintain  the  proper 
thickness  while  the  core  is  swept  up. 
About  the  only  tools  needed  for  this 
job  is  a  band  or  jig  saw  and  a  spoke 
shave.  Sandpaper  or  varnish  are  not 
used. 

This  skeleton-pattern  and  core-board 
idea  is  applicable  to  pipes  of  various 
shapes,  with  and  without  branches.  On 
straight  pipes  the  skeleton  is  some- 
times covered  with  thick  cardboard, 
fastened  with  large-head  tacks.  This 
makes  a  very  satisfactory  pattern  and 
dispenses  with  the  loam  filling,  but  the 
molder  must  be  careful  in  ramming  to 


Fig. 4 


Fig  2 


F1G.5 


Cross  Section  of  a  Special  Elbow  and  the  Construction  of  a  Temporary  Pattern  and  Core  Box  from  Which  to 
Form  a  Mold  to  Make  a  Casting  in  the  Shortest  Possible  Time 


nailed  to  add  stiffness  to  the  whole  pat- 
tern, and  a  strickle  is  provided  to 
smooth  ofif  the  loam  filling  that  the 
molder  uses  to  convert  the  skeleton 
into  a  full  pattern. 

The  core  is  made  on  a  board,  Fig. 


avoid  puncturing  the  cardboard  sheath- 
ing. 

Small  elbow  or  bend  core  boxes  can 
be  turned  out  very  quickly  by  building 
up  the  curved  part  of  wedge-shaped 
pieces  with  the  joints  running  to  a 
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common  center  as  shown  in  Fig.  4. 
The  bend  is  laid  out  on  the  face  of  the 
built-up  portion  and  each  wedge- 
shaped  piece  sawn  separately.  This 
leaves  but  a  small  amount  of  stock  to 
remove  after  the  box  is  reassembled. 


1^^^  STRICKLE 


Broadly  speaking,  there  are  but  two 
kinds  of  frame  boxes.  In  one,  the 
core  is  formed  by  a  strickle  riding  on 
the  ends,  the  shape  of  the  ends  deter- 
mining the  shape  of  the  cross  section 
of  the  core,  while  the  lengthwise  shape 

LOOSE  PIECES 


Fig. 9 


STRICKLE 


Fig. 6 

Four  Methods  of  Constructing  Frame  Core  Boxes  in  Which  Strickles  are  Used  to  Form  the  Cores  after  Which 

They  are  Placed  on  Cast-Iron  Plates  for  Baking 

It  is  well  to  build  this  box  on  a  bottom 


board  as  illustrated. 

A  quick  way  of  making  straight  half- 
round  boxes  is  to  saw  the  ends  or 
foundation  pieces  3  in.  or  more  larger 
than  the  required  diameter  of  the  box 
and  then  fill  in  with  strips,  %  or  1  in. 
thick  and  wide  enough  to  bring  the  box 
to  the  correct  diameter,  as  shown  in 
Fig.  5.  No  attention  is  paid  to  the 
joints  between  the  strips,  only  to  use 
thick  glue  in  the  joints  when  nailing 
them  to  the  foundation  pieces.  If  the 
strips  are  made  parallel  and  of  proper 
width  the  amount  of  stock  to  be  re- 
moved with  the  round  sole  plane  fs 
very  small. 

Another  short-cut  method  of  provid- 
ing the  means  for  producing  half-round 


CORE 


CORE 


FiG.IO 

The  Core  as  It  is  Placed  in  a  Mold  to  Form  a  Babbitt 
Recess  in  a  Pillow  Block 

and  other  cores  is  through  the  medium 
of  frame  core  boxes.  Frame  boxes 
should  be  so  constructed  that  they  lift 
away  from  the  finished  core  and  should 
be  of  heavy  enough  stock  to  resist  ram- 
ming without  springing  out  of  shape. 


is  formed  by  the  strickle.  In  the  other, 
the  cross  section  is  formed  by  the 
strickle  which  is  worked  back  and  forth 
lengthways  of  the  box.  This  form  of 
box  is  only  used  for  cores  having  the 
same  cross  section  from  end  to  end. 
From  these  two  boxes  many  combina- 
tions may  be  made,  producing  thereby 
an  endless  variety  of  cores.  The  con- 
struction of  soriie  of  these  boxes  is 
fully  shown  in  Figs.  6,  7,  8  and  9. 

Frame  boxes  are  more  durable  than 
core  boards,  because  the  boards  must 
be  put  into  the  core  oven  until  the 
cores  are  dry  enough  to  be  handled 
with  safety,  and  this  shortens  the  life 
of  the  board  very  much,  as  it  is  apt  to 
char  the  edges.  Where  a  larger  num- 
ber of  .  cores  are  required,  a  cast-iron 
plate,  %-in.  thick  and  similar  to  the 
core  board,  can  be  made.  It  is  used 
in  the  same  manner  as  the  core  board, 
but  being  of  iron,  it  is  not  affected 
by  the  heat  of  the  core  oven.  In  mak- 
ing patterns  for  core  plates,  a  double 
allowance  for  shrinkage  is  necessary, 
as  it  is  important  that  plates  and  boards 
be  accurate  in  order  to  secure  an  even 
thickness  in  metal  in  the  finished  cast- 
ing. 

Another  demonstration  of  the  frame 
core-box  idea  is  shown  in  the  box  for 
coring  the  babbitt  space  in  a  pillow 
block.  This  block  was  an  integral  part 
of  an  engine  bed  that  was  molded  and 
cast  with  the  pillow  block  down.  On 
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account  of  the  facing  pieces  projecting 
beyond  the  sides  of  the  block,  the  prob- 
lem of  setting  the  core  presented  some 
difficulty,  but  this  was  overcome  by  in- 
serting an  angled  loose  piece  in  the 


center  of  the  box.  This  cut  the  core 
into  two  pieces  and  permitted  it  to  be 
set  without  the  slightest  trouble.  Fig- 
ure 10  shows  clearly  how  this  was 
accomplished. 


A  Substitute  for  a  Planimeter 

Some  time  ago  I  had  an  irregular- 
shaped  surface  of  which  I  had  to  find 
the  area.  I  had  no  planimeter,  so  I 
took  a  piece  of  tracing  cloth  large 
enough  to  cover  my  drawing  and  drew 
small  squares  on  it  representing 
square  inches  at  the  scale  the  drawing 
Avas  made.  I  then  laid  the  tracing 
cloth  over  the  drawing  and  drew  the 
outline  of  the  surface  on  the  tracing 
cloth.  Counting  the  number  of 
squares  inclosed  in  the  outline  gave 
me  the  area  of  the  irregular  surface. — 
Contributed  by  Theo.  A.  Oberhell- 
mann,  St.  Louis,  Mo. 


A  Paint-Stirring  Paddle 

stirring  paddle  made  of  a  rod  is 
far  superior  to  one  cut  from  sheet 
metal  and  perforated.    The  holes 
in  the  latter  will  become  covered 
with  a  film  of  paint  which  closes 
the  openings.    The  rod 
paddle    is     formed  as 
shown  in  the  sketch,  and 
the  extending  ends  eas- 
ily slip  over  the  side  of 
the  paint  pail  where  the 
rod  is  not  in  the  way  of 
the  paint  brush. 


Repairing  a  Broken  Gear  Rim 

At  one  time  I  assisted  in  repairing 
a  large  pump  gear  wheel  which  had 
a  crack  in  the  rim,  says  a  correspond- 
ent of  Power.  The  location  of  the 
crack  was  at  the  point  A.  The  spokes 
were  notched  out,  at  B,  so  as  to  afford 
a  good  bearing  for  the  U-bolts  shown 
at  C,  which  were  fitted  on  and  turned 
up  tightly  with  a  pair  of  turnbuckles. 

Another  repair  which  was  used  on 
smaller  gears  was  accomplished  by 
bending  two  heavy  strips  of  iron  to 


conform  to  the  inner  surface  of  the 
wheel  rim,  and  two  holes  were  drilled 
in  each  end  of  the  strip  so  that  they 


Two  Methods  of  Repairing 
a    Broken    Gear  Rim, 

One  with  U-Bolts,  the  /^^-~^^ 
Other  with  Strips 
Riveted   to  Rim 


ft  A 


would  be  a  safe  distance  away  from 
the  crack.  These  were  laid  in  the  rim 
of  the  wheel,  one  on  either  side  of  the 
boss,  if  there  happened  to  be  any,  and 
fastened  firmly  with  capscrews,  set  up 
tightly. 


Nut-Holding  Clips  for  a  Drop- Forged 
Wrench 

A  heavy  wrench  that  required  a  pull 
with  both  hands  frequently  slipped  off 
the  nut  or  cap  whenever  I  eased  up  on 
the  pull  in  using  the  wrench  horizon- 
tally. To  remedy  this  I  fastened  two 
metal  plates,  A  A,  on  the  jaws.  This 
kept  the  wrench  in  position  as  the 
plates  rested  on  top  of  the  nut  or  cap. 


Each  Plate  is  Fastened  to  the  Jaw  so  That  the 
Projecting  Part  Extends  over  the  Nut 

The  plates  can  be  fastened  either  with 
screws  or  rivets. — Contributed  by 
James  M.  Kane,  Doylestown,  Pa. 


CIn  case  of  emergency,  a  canvas 
car  cover  can  be  used  to  take  the  place 
of  an  inner  tube.  The  cover  must  be 
well  packed  in  the  casing. 
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How  to  Make  a  Brand 

Several  contractors  working  on  the 
same  job  had  planks,  scaffolding,  etc., 
scattered  about  and  stored  in  the  vi- 
cinity of  the 
work.  Such  lum- 
ber does  not 
take  painting  or 
stenciling  very 
well  and  as  a 
consequence  the 
ownership 
of  much  of  the 
property  was 
often  in  doubt. 
One  contractor  conceived  the  idea  of 
branding  and  consulted  a  machinist  to 
see  what  could  be  done.  A  piece  of 
steel,  1  by  2  by  2  in.,  was  cut  off,  faced 
on  one  side  and  the  initials  of  the  com- 
pany laid  off  in  reverse  on  the  face. 
Holes  were  drilled  to  form  the  centers 
of  the  letters  C  and  O.  A  dozen  or  so 
cuts  of  a  hacksaw  reduced  the  metal 
in  the  H  and  between  the  letters  to 
as  many  thin  ridges  which  were 
chipped  out  with  a  chisel.  By  chip- 
ping and  filing  the  brand  was  com- 
pleted. The  back  was  drilled  and 
tapped  to  receive  a  %-in.  pipe,  2  ft. 
long.  This  served  as  a  handle.  The 
tool  was  heated  in  a  riveter's  forge  and 
each  piece  of  material  branded. — Con- 
tributed by  Donald  A.  Hampson, 
Middletown,  N.  Y. 


A  Chain  an  Accessory  to  an  Auto- 
mobile Tool  Box 

A  piece  of  chain  about  3  ft.  long,  is 
apt  to  come  in  handy  very  often  and 
should  be  carried  along  with  the  tools 
in  any  automobile.  When  stuck  in  the 
mud,  when  the  wheels  slip,  or  on  a 
smooth,  inclined  surface  which  affords 
no  hold  for  the  tires,  all  that  is  neces- 
sary is  to  wind  the  chain  around  the 
tire  on  one  rear  wheel  and  apply  the 
power.  This  method  will  make  it  sur- 
prisingly easy  to  get  over  a  sandy  spot 
in  the  road,  and  will  often  prevent  the 
embarrassing  necessity  of  being  towed 
out. — Contributed  by  E.  K.  Marshall, 
Oak  Park.  111. 


To  Make  a  Wood  Letter  for  Printing 

When,  in  printing  from  wood  type, 
it  is  found  that  the  font  is  short  some 
letter  or  numeral,  turn  one  of  the 
blocks  upside  down  and  draw  on  it  the 
letter  or  figure  required,  in  a  reversed 
position.  This  can  be  easily  accom- 
plished by  taking  an  impression  of  the 
needed  letter  on  paper,  cutting  it  out 
and  laying  it  reversed  on  the  block. 
Then  trace  around  the  outline  and  cut 
the  wood  away  from  the  letter.  After 
using  this  letter,  the  block  can  be  re- 
versed and  the  original  type  face 
printed  from  without  harm  to  the 
other. — Contributed  by  A.  A.  Kelley, 
Malvern.  Pa. 


A  T-Slot  Cleaner 

Every  machinist  must  use  a  cleaner 
to  remove  the  chips  and  oil  from  the 
T-slots  of  lathe  carriages,  boring  mills 
and  planer  tables.  The  cleaner  is  or- 
dinarily made  of  sheet  stock,  with  one 
end  cut  T-shape  and  the  other  left 
long  enough  to  be  used  as  a  handle. 
The  method  of  using  it  is  to  draw  the 
cleaner  through  the  groove,  to  remove 
the  chips,  says  Southern  Machinery, 
after  which  a  piece  of  waste  is  forced 
through  with  a  file  or  screwdriver  leav- 
ing the  slot  well  cleaned. 

A  slight  improvement  has  been  made 
in  this  type  of  cleaner,  as  shown  in  the 
sketch.  A  piece  of  sheet  stock  is  cut 
T-shaped  and  riveted  loosely  to  the 
shank  on  the  handle,  so  as  to  permit 


The  Scraper  Part  Turns  on  the  Shank  to 
Permit  Its  Use  for  Two  Purposes 

the  cleaner  to  turn  on  the  shank.  After 
the  T-end  has  been  used  to  force  out 
the  chips,  the  cleaner  is  turned  over 
and  the  toothed  end  used  in  forcing 
the  waste  through  the  slot. 


CA  squeaky  cylinder  denotes  loose  pis- 
ton rings,  which,  if  not  remedied,  will 
result  in  scored  cylinder  walls. 
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How  to  Make  a  Candy-Pulling  Machine 


Almost  every  person  knows  how  to 
make  old-fashioned  pulled  candy,  and 
the  machine  illustrated  adds  greatly  to 
the  cleanliness  of  the  product  and  con- 
sequently to  its  enjoyment.  Most  of 
the  parts  are  constructed  of  hard  wood 
and  should  be  made  strongly  to  stand 
the  strain. 

The  base  A  of  the  machine  is  an  oak 
board,  12  in.  long,  8  in.  wide  and  1  in. 
thick.  There  are  three  standards  for 
carrying  the  rotating  parts.  Two  of 
these  standards,  B  and  C,  are  10  in. 
long,  3  in.  wide  at  the  base,  2  in.  wide 
at  the  top,  and  1  in.  thick.  These 
two  standards  are  secured  to  the  op- 
posite sides  of  the  base,  2  in.  from 
each  end  as  shown  in  the  sketches.  A 
third  and  shorter  standard,  D,  is  4  in. 
long,  3  in.  wide  at  the  base,  2  in.  wide 
at  the  top,  and  1  in.  thick.  This  stand- 
ard is  secured  to  the  same  side  of  the 
base  as  B,  and  directly  in  line  with  the 
standard  C.  A  %-in.  hole  is  drilled 
through  each  standard  1  in.  from  the 
top. 

Four  grooved  pulleys  or  wheels,  3 
in.  in  diameter  and  I/2  i^i-  thick,  are  re- 


quired, and  these  can  be  cut  out  with 
a  hand  jig  saw  and  the  grooves  cut 
with  a  half-round  chisel,  or  they  can 
be  purchased  at  a  woodworking  shop. 
These  wheels  are  to  have  TQ-'m.  holes 
bored  in  them  for  the  spindles.  On  one 
end  of  a  spindle,  formed  of  a  V2-in. 
iron  rod,  2  in.  long,  one  wheel,  E,  is 
driven  and  secured.  The  fastening  may 
be  done  by  keying,  by  fastening  nuts 
on  both  sides  of  the  wheel,  or  by  drill- 
ing a  hole  through  the  wheel  from  its 
periphery  to  correspond  with  a  like  hole 
in  the  spindle.  Whatever  plan  is 
chosen  the  wheel  must  not  slip  on  the 
spindle. 

To  the  opposite  end  of  the  spindle 
the  arm  or  stretcher  F  is  attached. 
This  arm  may  be  made  either  of  a  good 
piece  of  oak  or  of  iron — the  latter  being 
the  best  material.  The  arm  is  6  in. 
long,  1/2  in.  thick  and  2  in.  wide  at  a 
point  one-third  its  length  from  one 
end,  with  the  ends  1  in.  wide.  If  iron 
is  used,  these  dimensions,  except  the 
length,  may  be  considerably  reduced. 
A  hole,  iV  in.  in  diameter,  is  bored 
through  the  center  of  the  widest  part 


The  Plan,  End  and  Side  Elevation  of  the  Pulling  Machine  with  Each  Part  Bearing  the  Same 

Reference  Letter  in  All  Sketches 
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to  accommodate  the  end  of  the  spindle. 
A  crank  with  a  handle  is  attached  to 
the  wheel  E  and  used  to  rotate  the 
device. 

The  arm  or  stretcher  carries  two 


strong  bent  fingers,  made  of  %-in.  iron 
rod,  4  in.  long.  To  hold  these  rigidly 
in  place  to  the  ends  of  the  arm,  the 
rod  should  be  threaded  at  one  end,  a 
nut  turned  on  the  threads  and  a  washer 


placed  against  the  nut.  The  threaded 
end  is  then  slipped  through  the  arm 
and  another  nut  turned  on  tightly. 

The  wheel  G  is  attached  to  a  shaft, 
H,  as  well  as  the  wheel  J,  the  shaft 
turning  in  the  standards  C  and  D.  An- 
other arm,  L,  is  connected  to  the 
wheel  K  with  a  short  shaft,  which  are 
duplicates  of  the  parts  E  and  F.  The 
wheel  G  is  driven  by  a  belt  from  the 
wheel  E,  and  the  wheel  K  is  rotated  by 
the  wheel  J.  The  result  of  this  com- 
bination is  that  the  arms  F  and  L  re- 
volve in  the  same  direction.  The  belts, 
which  are  round,  should  be  put  on  so 
that  the  arms  are  located  as  shown 
for  starting  the  machine. 

The  candy  wax  when  ready  for  pull- 
ing is  placed  across  the  fingers  and  the 
crank  turned.  The  candy  pull  is  broken 
at  every  half  revolution  and  doubled 
back  on  itself  on  the  next  half  turn. 
— Contributed  by  A.  Frederick  Collins, 
Congers,  N.  Y. 


Substitute  Sink  or  Bathtub  Stopper 

Milk-bottle  caps  make  good  substi- 
tutes for  the  regular  rubber  stoppers 
in  sinks  and  bathtubs.  The  water  soon 
destroys  them,  but  as  a  new  one 
usually  is  had  each  day,  they  can  be 
used  until  a  regular  stopper  is  obtained. 

A  good  permanent  stopper  can  be 
made  by  cutting  a  hollow  rubber  re- 
turn ball  in  half,  using  one  part  with 
the  concave  side  up.  It  will  fit  the 
hole  of  any  sink  or  bathtub.  One  ball 
thus  makes  two  stoppers  at  a  cost  of 
about  5  cents. 


A  Gas  Fire  Kindler 

A  useful  and  simple  kindler  can  be 
made  of  material  easily  obtained  in 
any  plumbing  shop.  The  parts  re- 
quired are  as  follows :  One  10-in. 
length  of  %-in.  pipe ;  two  9%-in. 
lengths  of  i/2-in.  pipe ;  two  %-in.  re- 
turn bends ;  one  cap ;  one  %-in. 
tee;  one  %-in.  plug  and  one  mixer. 

The  pipe,  return  bends,  tee,  plug, 
and  cap  are  connected  as  shown  in 


Fig.  1.  The  mixer  A  is  attached  into 
the  tee  as  shown,  if  the  range  has  a 
door  in  the  side  of  the  fire  box,  but  if 
the  door  is  in  the  end,  it  is  turned  into 
the  end  of  the  tee  and  the  plug  is 
screwed  into  the  opening  not  used  by 
the  mixer. 

Measure  the  distance  between  the 
centers  of  the  openings  in  the  grate 
B,  Fig.  2,  and  bore  t^-i^-  holes  into 
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Fig. 2 

A  Fire  Kindler  That  may  be  Used  in  Chilly  Weather 
as  a  Grate  without  Coal  or  Wood 

the  pipes  to  coincide  with  the  grate 
openings.  The  kindler  is  placed  under 
the  grate  so  that  the  holes  are  between 
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the  grate  bars.  A  simple  stand  or  fix- 
ture adapted  to  the  range  should  be 
used  to  hold  the  kindler  in  place.  Con- 
nect the  nozzle  of  the  mixer  with  a 
convenient  gas  jet  by  means  of  a  gas 
hose.  The  fire  box  should  be  filled 
about  half  full  of  coal  and  the  kindler 
lighted.  The  long  hot  flames  ignite 
the  coal  in  a  short  time  and  the  kindler 
is  then  removed. — Contributed  by  O. 
E.  Tronnes,  Wilmette,  111. 


Homemade  High  Chair  for  Babies 

A  quickly  and  cheaply  made  adjust- 
able high  chair  for  the  little  one  is 
shown  in  Fig.  1.  It  is  made  frorn  a 
strong  box,  that  may  be  procured  from 
a  grocer,  and  four  iron  straps,  about  1 
in.  in  width.  A  V-shaped  notch  is  cut 
in  the  box  top  and  a  notched  front 
board  is  shaped  as  shown  in  Fig.  2. 
The  notches  in  the  ends  are  to  fit  se- 
curely between  the  metal  clips. 


The  Boi-,  can  be  Easily  Affixed  to  an  Ordinary  Straight- 
Back  Chair  to  Make  It  into  a  High  Chair 

Two  metal  hooks  are  attached  on 
the  back  so  that  they  will  hook  over  a 
straight-back  chair.  A  chair  of  this 
kind  takes  the  place  of  a  high  chair 
at  the  table. — Contributed  by  W.  A. 
Jaquythe,  Richmond,  Cal. 


A  Dust-Catching  Coal-Hod  Bottom 

Those  using  coal  hods  know  how 
the  coal  dust  will  settle  at  the  bottom 
of  the  pail  and  form  in  a  solid  mass 
if  allowed  to  become  damp.  The 
illustration  shows  a  coal  hod  having*  a 
bottom  which  overcomes  this  diffi- 
culty. A  perforated  disk,  shown  in 
Fig.  1,  rests  on  a  collar  at  the  bottom 
of  the  hod.    The  whole  weight  of  the 


coal  rests  on  the  disk.  The  curved 
line  shows  in  section  a  half-round 
bottom,  which  receives  the  coal  dust 


The  Bottom  of  the  Hod  Has  a  Dust  Receptacle  Which 
is  Easily  Cleaned  When  Opened 


as  it  is  sifted  through  the  disk.  The 
bottom  is  hinged.  Fig.  2,  to  the  hod 
and  the  dust  may  be  easily  removed 
by  loosening  the  clasp. — Contributed 
by  A.  W.  Taylor,  S.  Norwalk,  Conn. 


To  Clean  Silver 

A  good  method  to  clean  silver  of  any 
kind  is  to  place  the  articles  in  an  alu- 
minum vessel  and  add  a  few  pieces  of 
zinc.  Hot  water  is  added  and  the  silver 
boiled  until  clean.  It  is  best  to  use 
soft  water.  The  tarnish  is  removed  by 
the  electrolytic  action  of  the  zinc  on 
the  aluminum  and  the  silver,  and  the 
latter  will  take  on  a  bright  luster.  This 
method  of  cleaning  will  not  injure  ox- 
idized or  black  silver,  nor  that  which 
is  partially  oxidized. — Contributed  by 
Loren  Ward,  Des  Moines,  Iowa. 


Holder  for  a  Hand  Mirror 

An  ordinary  hand  mirror  may  be 
converted  into  a  convenient  shaving 
mirror  by  using  a  little  device  made  of 
heavy  wire  as  shown  in  the  sketch  A. 
With  it  the  mirror  B  may  be  hung  in 


The  Eent  Wire  Easily  Holds  the  Hand  Mirror  on  the 
Window  Sash  for  a  Shaving  Mirror 


a  window  so  as  to  afford  an  excellent 
light  for  shaving. — Contributed  by  E. 
K.  Marshall,  Oak  Park,  111. 
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Water-Heating  Coil  in  a  Furnace  Pipe 

The  accompanying  sketch  shows  a 
plan  I  adopted  for  conserving  the 
waste  heat  from  my  furnace.  I  found 
that  I  was  able 
to  put  a  coil  into 
the  smoke  pipe, 
which  was  about 
8  in.  in  diame- 
ter, and  thus  heat 
water  for  domes- 
tic purposes.  It 
will  be  seen  that 
the  coil  is  spiral 
in  shape  rather 
than  cylindrical, 
as  the  latter 
would  leave  a 
free  passage  up 
the  center  and  therefore  would  not 
bring  enough  gases  into  contact  with 
the  coil. 

In  addition  to  this  coil  I  have  a  gas 
heater  near  the  tank  which  is  used 
only  in  case  the  demand  for  hot  water 
exceeds  the  capacity  of  the  coil,  which 
is  naturally  not  as  efficient  per  unit  of 
length  as  one  directly  within  the  fire- 
pot  would  be.  It  has  the  advantage 
of  not  absorbing  heat  which  should 
go  to  make  steam,  but  only  that  which 
would  otherwise  be  wasted.  The 
heating  surface  of  the  coil  is  much 
greater  than  would  be  possible  within 
the  firepot,  which  in  a  measure  com- 
pensates for  its  lower  efficiency. — Con- 
tributed by  W.  E.  Morey,  Chicago. 


A  Homemade  Marking  Gauge 

A  %-in.  bushing  is  turned  into  the 
side  outlet  of  a  %-in.  tee.  The  bushing 
is  then  tapped 
to  receive  a  jq- 
in.  wing  bolt. 
A  tight  -  fitting 
wood  plug  is 
driven  into  the 
throughway  o  f 
the  tee  and  the 
ends  ground  off 
flush  on  the 
emery  wheel.  A 
slot,  i^^-in.  square,  is  then  cut  through 


the  wood  plug  just  under  the  bushing. 
Two  pieces  of  flat  steel,  each  %  in. 
wide  by  %  in.  thick  and  %  in.  longer 
than  the  tee,  are  fitted  in  the  slot  cut  in 
the  plug  as  shown  in  the  sketch.  The 
outer  end  of  each  piece  is  bent  at  right 
angles  and  sharpened.  After  the  points 
have  been  drawn  out  to  the  right  dis- 
tance, the  wing  bolt  is  turned  to  hold 
them  in  that  position. — Contributed  by 
C.  Molloy,  Philadelphia,  Pa. 


Protecting  Brush  Handles  from  Paint 

A  very  efficient  method  to  prevent 
paint  from  running  down  on  a  paint- 
brush handle  and  on  the  hand  is  to  cut 
a  hollow  rubber  ball  in  half,  Fig.  1, 
make  a  hole  in  the  center  to  fit  the 
brush  handle  and  attach  it  as  shown  in 


The  Shape  of  the  Ball  Forms  a  Cup  to  Catch  the 
Paint  from  the  Brush 

Fig.  2.  One  ball  will  fit  up  two 
brushes.  The  cup  shape  catches  the 
paint  and  prevents  it  from  getting  on 
the  handle. — Contributed  by  O.  H, 
Meyer,  Churdon,  Iowa. 


A  Tie-Pin  Holder 

Having  lost  several  tie  pins  by  theft 
or  by  their  falling  out  I  made  a  little 
device  to  securely  hold  the  pin  in  the 
tie.   This  device 

makes  it  almost  J[  \ 

impossible  t  o 
pull  the  pin  out 
and  it  cannot  be 
lost  accidentally. 
The  device  is 
made  of  a  small 
safety  pin,  bent 

as  shown,  with  one  arm,  A,  longer  than 
the  other,  B.  The  arm  A  is  put  on  the 
pin  first  or  upward,  and  attached  as 
shown  at  C.  When  pulling  on  the  tie 
pin  the  arms  of  the  holder  tend  to 
draw  together  and  clamp  it  on  the  pin. 
— Contributed  by  Robert  C.  Knox, 
Colorado  Springs,  Colo. 
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An  Electric  Shaving  Mug 


The  general  use  of  electricity  in  the 
home  has  opened  up  a  new  field  in  the 
way  of  heating  and  cooking  utensils. 
While  these  utensils  are  sold  by  elec- 
tric-supply houses,  some  of  them  can 
be  easily  made  at  home  and  answer 
the  purpose  just  as  nicely.  One  of 
these  is  the  electric  shaving  mug. 

A  mug  that  will  stand  heat  is  the 
first  thing  required,  and  an  aluminum 
cup  of  standard  shape  and  design, 
which  can  be  bought  in  almost  every 
town,  will  do  perfectly  well.  These 


clamp  has  a  screw  in  the  center  to 
tighten  it  in  place.  The  legs  and 
clamp  may  be  nickelplated  if  desired. 

The  heating  coil  is  shown  in  Fig.  4 
which  is  a  coil  of  flat  "Nichrome" 
wire,  or  ribbon  as  it- is  called,  12  ft. 
long,  -fjT  in.  wide  and  3/1000  in.  thick. 
This  is  equal  in  cross  section  to  a  No. 
26  gauge  wire.  To  wind  this  coil,  pro- 
cure a  block  of  wood,  %  in.  thick  and 
about  4  in.  square,  with  a  Vo-in.  hole  in 
the  center  for  an  axis  or  pivot.  Clamp 
a  %'in.  rod  in  a  vise  so  that  the  block 
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Fig. 2 


Fig. 7 


Fig. 4 

the  Parts  for  the  Construction  of  an  Electric  Shaving  Mug    The  Heating  of  Sufficient  Water  for 
a  Shave  can  be  Accomplished  at  a  Nominal  Cost 


cups  are  spun  from  a  flat  sheet  and 
have  no  seams  to  open  and  leak,  and 
it  is  necessary  that  no  holes  be  drilled 
in  the  cup  as  it  is  impossible  to  make 
such  a  hole  watertight.  The  heating 
element  must  be  fastened  to  the  mug 
with  a  clamp.  The  clamp  will  also 
allow  the  heating  coil  to  be  removed 
for  repairs  without  injury  to  the  mug. 
The  bottoms  of  these  mugs  have  a 
flange  which  makes  a  recessed  part 
and  in  this  the  heating  element  is, 
placed. 

The  legs  of  the  mug  are  made  of 
sheet  brass  as  shown  in  Fig.  1,  one  of 
the  three  having  an  enlargement  near 
its  center  with  a  hole  for  an  insulating 
button  (Fig.  2),  of  "transite"  or  some 
other  material,  to  hold  the^  supply  cord 
in  place. 

The  clamp  for  holding  the  heating 
coil  in  place  is  shown  in  Fig.  3.  This 


can  be  rotated  about  it.  Begin  at  the 
center  and  fasten  one  end  of  the  rib- 
bon to  the  block,  leaving  about  2  in. 
projecting  for  a  connection,  then  pro- 
ceed to  wind  the  ribbon  in  a  spiral  coil, 
separating  each  turn  from  the  preced- 
ing one  with  a  strand  of  asbestos  cord. 
A  small  section  of  the  coil  is  shown  in 
Fig.  5,  in  which  A,  or  the  light  part, 
represents  the  asbestos  insulation,  and 
B,  or  the  black  lines,  the  heating  ele- 
ment. The  insulation  may  be  obtained 
by  untwisting  some  %-in.  round  as- 
bestos packing  and  using  one  of  the 
strands.  This  cord  insulates  each 
turn  of  the  ribbon  from  the  other  and 
the  current  must  travel  through  the 
whole  coil  without  jumping  across 
from  one  turn  to  the  other.  The 
whole  coil  must  be  closely  wound  to 
get  it  into  the  limited  space  at  the  bot- 
tom of  the  mug. 
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Before  taking  the  coil  from  the 
block,  rub  into  its  surface  a  little  asbes- 
tos retort  cement,  or  a  cement  com- 
posed of  a  mixture  of  silicate  of  soda 
and  silica,  or  glass  sand.  This  mix- 
ture, when  dry,  will  tend  to  hold  the 
coil  together  and  the  current  may  be 
passed  through*  the  coil  to  test  it  as 
well  as  to  bake  it  in  its  coiled  shape. 

The  support  for  the  heating  coil  is 
made  of  a  piece  of  -iQ-in.  asbestos 
wood  or  transite.  Cut  it  to  fit  into  the 
recessed  bottom  of  the  mug,  then  with 
a  chisel  remove  the  material  in  the  top 
to  form  a  depression  in.  deep  to  re- 
ceive the  coil  with  its  top  flush.  The 
leads  of  the  coil  are  "run  through  the 
disk.  The  surface  of  the  coil  is  then 
plastered  evenly  with  retort  cement. 
The  legs  are  fastened  to  a  second  piece 
of  insulating  material  with  round- 
head brass  machine  screws,  I/2  i"-  long, 


with  nuts.  The  heads  of  these  screws 
are  shown  in  Fig.  6,  the  nuts  being 
above  the  brass  and  between  the  two 
insulating  pieces. 

The  ends  of  the  heating  ribbon  are 
brought  through  the  lower  insulating 
disk  and  attached  to  binding  posts  as 
shown.  The  leads  may  be  covered 
with  tape  to  prevent  any  short  circuit. 

The  mug-  uses  3I/2  amperes  at  110 
volts,  either  direct  or  alternating  cur- 
rent, and  it  will  cost  about  3  cents  an 
hour  to  operate  it.  Care  should  be 
taken  to  use  a  separable  attachment 
for  connecting,  as  an  ordinary  lamp 
socket  may  be  burned  out  by  turning 
off  the  current,  it  being  adapted  only 
to  a  small  capacity. 

In  assembling  the  parts,  several 
pieces  of  mica  should  be  placed  be- 
tween the  coil  and  the  metal  of  the 
mug  to  insulate  the  coil  from  the  mug. 


A  Handbag  Lock 

The  pickpocket  finds  it  easy  to  un- 
snap  a  handbag  and  remove  some 
of  the  contents, 
especially  in 
crowded  places. 
To  make  it  less 
easy  for  the  pick- 
pocket, I  fixed 
my  mother's 
handbag  as 
shown  in  the 
sketch.  I  used  a 
chain  which  had 
served  its  day 
holding  a  small 


coin  purse — any  small  chain  will  do — 
by  passing  it  through  the  links  that 
hold  the  handle  and  winding  it  once  or 
twice  around  the  snap  fasteners  to  hold 
them  securely  closed. 

The  chain  may  be  either  shortened 
enough  to  make  it  convenient  to  hold 
with  the  handle  of  the  handbag,  or  may 
be  left  long  and  used  over  the  shoulder 
under  the  coat,  thus  making  it  possible 
to  have  both  hands  free  for  shopping 
while  the  handbag  hangs  by  the  side. 
This  leaves  a  person  free  from  the 
worry  of  taking  care  that  the  bag  is 


not  laid  down  somewhere  and  lost. 
The  bag  may  be  easily  opened  by  un- 
winding the  chain  after  loosening  it  by 
raising  the  bag  slightly. — Contributed 
by  Wm.  Waterhouse,  Aurora,  111. 


An  Emcry-Cloth  Holder 

Emery  cloth  in  sheets  is  very  easily 
spoiled  around  a  workbench.  Oil  or 
other  fluids  used  on  work  are  apt  to 
drop  on  it  and  when  wet  for  a  short 
time  the  abrasive  is  useless.  The  il- 
lustration shows  a  tin  holder,  A,  that 
can  be  placed  on  the  under  side  of  the 


A  Receptacle  for  Emery  Cloth  Made  of  Sheet  Metal 
or  Tin  and  Fastened  to  a  Bench 

bench  where  space  is  not  required  for 
drawer  room. 

The  portion  cut  out  of  the  bottom 
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of  the  holder  B  is  to  enable  the  work- 
man to  easily  grasp  the  sheets  of  em- 
ery cloth.  As  the  holder  is  on  the 
under  side  of  the  bench,  there  is  little 
danger  of  any  liquid  or  other  sub- 
stance spoiling  the  sheets.  The  sheets 
are  also  within  easy  reach. — Contrib- 
uted by  F.  W.  Bently,  Huron,  S.  D. 


The  Operation  of  the  Compass 

After  trying  to  tell  a  few  small  boys 
what  a  compass  is,  they  wanted  a 
practical  illustration — something  they 
could  see.  Not  having  a  compass  or 
knowing  where  to  locate  one  handily, 
I  used  a  piece  of  cork  with  needles  and 
a  needle  for  a  pivot  and  found  it  very 
satisfactory.  The  method  used  is 
shown  in  the  sketch. 

It  is  best  not  to  magnetize  both 
needles  unless  care  is  exercised  in 
maintaining  pole  relationship,  or  they 
will  oppose  each  other  and  not  point 
to  the  north.  The  extreme  ends  or  the 
heads  of  the  needles  must  be  opposites, 
the  head  of  one  negative  and  the  head 
of  the  other  positive. 

If  a  good  compass  is  brought  care- 


Two  Large  Needles  in  a  Cork  Balanced  on  a  Central 
Needle  to  Make  Them  Revolve  Easily 

lessly  in  contact  with  a  magnet,  the 
poles  may  become  reversed  and  the 
north  end  will  no  longer  point  to  the 
north  but  to  the  south  until  the  cur- 
rent has  been  reversed  again  by  bring- 
ing the  opposite  pole  of  the  magnet  in 
contact  with  the  compass. — Contrib- 
uted by  W.  H.  Albright,  Bellevue,  O. 


Thawing  Out  Frozen  Pipes 

When  the  water  pipes  connecting  a 
range  boiler  become  frozen,  get  a 
plumber  and  avoid  an  explosion  of  the 
water  back.  If,  however,  the  frozen 
pipe  is  a  cold-water  pipe  in  no  way 
connected  with  the  hot-water  boiler,  it 
can  be  thawed  out  as  follows : 

Procure  some  grain  alcohol — not  de- 


natured or  wood  alcohol — and  after 
turning  the  spigot  upward  or  upside 
down,  as  shown,  open  it  and  pour  in 


The  Faucet  is 
Turned  Upwards 
and  Opened  and 
Alcohol  Poured 
In    on    the  Ice 


the  alcohol.  When  the  water  begins 
to  flow  turn  it  to  its  proper  position. — 
Contributed  by  James  M.  Kane, 
Doylestown,  Pa. 


A  Wire  Clothespin 

The  pin  is  made  of  galvanized  wire, 
A,  8  or  10  in.  long,  wound  spirally,  B, 
on  a  round  sur- 
face, such  as  a 
broom  handle, 
to  make  the 
holding  part. 
The  ends  are 
fastened  to- 
gether as  shown. 
The  space  be- 
tween the  spiral 

turns  makes  the  cloth-holding  part. — 
Contributed  by  Wesley  H.  Freeman, 
Palestine,  Tex. 


Vent  for  Pouring  Heavy  Liquids 

A  tube  placed  in  a  jug  or  bottle  as 
shown  in  the  sketch  will  assist  greatly 
in  removing  molasses  or  heavy  liquids. 
The  tube  can  be  placed  in  the  recep- 
tacle without  getting  the  liquid  inside 
by  holding  a  finger  over  the  outer  end. 


The  Vacuum  Caused  by  the  Flow  of  Heavy  Liquids 
is  Easily  Overcome  by  the  Air  Tube 

The  air  can  easily  enter  without  dis- 
turbing the  flow  of  the  liquid. — Con- 
tributed by  Homer  Payear,  Owens- 
boro,  Ky. 
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Homemade  Corn  Sheller 


Where  there  is  but  a  small  quantity 
of  corn  to  be  shelled  a  sheller  can  be 
made  of  a  few  scraps  of  wood  usually 


found  on  a  farm.  A  block  of  wood 
having  a  sloping  notch  cut  from  one 
end  is  mounted  on  three  legs  as  shown. 
The  notched  part  as  well  as  the  lever 
is  thickly  filled  with  spikes  driven  in  so 
that  their  heads  protrude  about  I/2 

The  ear  of  corn  is  placed  in  the 
notched  part  and  the  lever  pressed 
down.  Two  or  three  strokes  of  the 
lever  will  remove  all  the  kernels  from 
the  cob.  A  box  is  provided  and  con- 
veniently located  on  one  leg  to  catch 
the  shelled  corn. — Contributed  by  A. 
S.  Thomas,  Gordon,  Ont. 


An  Ornamental  Metal  Flatiron  Holder 

This  antique  iron  holder  or  stand 
can  be  easily  constructed  by  the  ama- 
teur bent-iron  worker.  A  strip  of  iron 
is  bent  over  at  the  ends  to  form  the 
side  legs,  and  the  front  leg  is  formed 
of  another  piece,  welded  in  the  center. 


Ornamental  Stand  Made  of  Either  Strap  Iron  or  Sheet 
Metal  to  Hold  a  Flatiron 

Openings  for  the  crosspieces  are 
then  cut,  the  legs  bent  into  a  scroll 


shape,  and  the  crosspieces  inserted 
and  fastened  by  spreading  or  upsetting 
the  ends. 

Instead  of  using  strap  iron,  the  stand 
can  be  cut  from  good  sheet  metal. 
This  would  save  the  trouble  of  welding 
on  the  front  leg. 

How  to  Make  a  Watch  Demagnetizer 

A  watch  demagnetizer  that  will  give 
excellent  satisfaction  may  be  made  as 
follows : 

Procure  a  sheet  of  iV-in.  brass,  314 
in.  by  7  in.  Bend  this  piece  of  brass 
around  a  piece  of  hard  wood  having 
a  rectangular  cross  section  of  2V2  in. 
by  1  in.  The  joint  between  the  two 
ends  should  be  made  on  one  side,  and 
the  edges  should  lack  about  %  in.  of 
touching.  Next  obtain  two  pieces  of 
%-in.  brass,  3%  in.  by  3  in.,  and  cut 
an  opening  in  each  of  these,  2%  in. 
by  11/8  in.,  as  shown  in  the  sketch. 
Bend  one  edge  of  each  of  these  pieces 
over  at  right  angles  to  the  main  por- 
tion of  the  piece.  Solder  these  two 
pieces  on  the  ends  of  the  rectangular 


Dimensioned  Parts  for  the  Construction  of  the  Core 
over  Which  the  Insulated  Wire  is  Wound 


tube  of  brass  and  cut  a  slot  in  each  of 
them  to  correspond  to  the  one  in  the 
rectangular  tube.  Place  the  rectan- 
gular piece  of  wood  back  in  the  tube  and 
you  are  ready  for  the  winding.  Use 
No.  18  gauge  single  cotton-covered 
copper  wire  and  fill  the  winding  space. 
Several  layers  of  paper  should  be 
placed  on  the  brass  tube  and  between 
the  layers  of  wire,  to  serve  as  an  in- 
sulation. Holes  may  be  drilled  in  the 
projecting  portions  on  the  ends  and  the 
coil  can  then  be  mounted  on  a  wooden 
base.  Mount  two  binding  posts  on 
this  base  and  connect  the  terminals  of 
the  winding  to  them. 
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To  use  the  demagnetizer,  connect  it 
to  a  110-volt  alternating-current  circuit 
with  a  rheostat  in  circuit  of  such  a 
form  that  the  current  will  not  exceed 
three  amperes  and  that  it  may  be  re- 
duced to  practically  zero  in  value  by 
increasing  the  resistance  of  the  rheo- 
stat. The  magnetic  field  inside  the 
coil  is  rapidly  changing  in  direction 


and  will  tend  to  destroy  any  perma- 
nent magnetism  that  may  be  possessed 
by  an  object  placed  inside  of  it.  The 
full  current  of  three  amperes  should  be 
allowed  to  pass  through  the  winding 
for  a  few  minutes  after  the  object  to 
be  demagnetized  is  inserted,  and  then 
gradually  reduced,  and  the  object  re- 
moved. 


Remodeling  a  Talking  Machine 

Having  a  talking  machine  of  an  old  F.  The  talking  machine  is  placed  on 
model  with  a  tapered  horn  I  decided  the  auxiliary  base  as  shown  in  Fig.  3. 
to  change  it  into  a  more  modern  type,     This  construction  produces  a  talking 


FiG.3 


The  Horn  or  Sounding  Box  is  Constructed  in  the  Auxiliary  Base  and  the  Part  for  Connecting  the  Sounding 
Tube  to  the  Box  Consists  of  Ordinary  Gas  Pipe  Fastened  with  a  Clip  at  the  Back 


and  this  was  accomplished  as  follows: 
An  auxiliary  base  was  constructed  of 
%-in,  wood  on  which  to  set  the  part 
which  revolves  the  disks.  The  inside 
of  this  base  is  so  constructed  as  to 
form  a  horn  or  sounding  box.  The  two 
sides  and  sloping  bottom  of  the  horn- 
part  are  made  of  ^A-in.  wood.  The 
form  of  this  box  is  shown  in  Fig.  1. 
The  dimensions  should  be  determined 
according  to  the  size  of  the  talking 
machine. 

The  connecting  parts  to  the  original 
horn  were  turned  downward,  as  shown 
at  A,  Fig.  2,  with  the  opening  entering 
a  piece  of  ordinary  gas  pipe  of  suffi- 
cient length  to  allow  an  elbow  with  a 
nipple  to  enter  the  auxiliary  base.  The 
pivot-holding  device  for  connection 
A  is  shown  at  D.  The  parts  are 
attached  to  the  box  with  a  clasp,  E, 
and  with  three  screws  in  the  nipple 
C,  the  end  view  of  which  is  shown  at 


machine  on  the  order  of  a  cabinet 
machine  without  the  tapering  horn. — 
Contributed  by  H.  W.  J.  Lomglatz, 
Harrisburg,  Pa. 


Needle  for  Sewing  Burlap 

A  needle  for  sewing  burlap  can  be 
easily  made  of  the  ordinary  opener 
that  comes  with  sardine  cans.  All  that 
is  necessary  to  convert  this  tool  into  a 


The  Can  Opener  is  Provided  with  an 
Eye  and  to  Make  a  Needle  the  End  is 
Sharpened 


needle  is  to  grind  the  blunt  end  to  a 
sharp  point,  as  shown  in  the  sketch. — 
Contributed  by  G.  C.  Beven,  Sault  Ste. 
Marie,  Ont. 
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A  Homemade  Mailing  Tube 

A  photograph  or  manuscript  may 
be  sent  through  the  mail  unmounted 
without  the  danger  of  being  broken  by 


Fig.  I 


FiG.2 


The  Bends  in  the  Cardboard  are  Made  on  Lines 
Equal  Distances  Apart  to  Form  a  Triangle 

placing  it  in  a  tube  made  as  follows : 
For  an  8  by  10-in.  photograph  procure 
a  piece  of  cardboard  6  by  10  in.,  plain 
mounting  board  preferred,  and  cut 
halfway  through  the  card  in  three 
places  as  shown  by  the  dotted  lines  in 
Fig.  1.  Then  fold  it  in  a  triangular 
shape  as  shown  in  Fig.  2.  It  is  easy  to 
make  such  a  tube  to  fit  any  photo- 
graph or  manuscript  to  be  mailed. — 
Contributed  by  A.  H.  Schaefer,  Buf- 
falo, N.  Y. 


Cutter  for  Lace  Leather 

Lace  leather  may  be  easily  cut  with 
an  ordinary  pocket  knife  having  a 
U-shaped  block  fitted  on 
the  edge  of  the  blade. 
The  width  of  the  opening 
should  be  exact- 
ly the  same  as 
the  thickness  of 
the  leather  and  the  width 
of  the  lace  is  determined 
by  the  distance  between  the  blade  and 
the  depth  of  the  notch.  Several  places 
can  be  provided  for  the  blade  to  cut 
different  widths  of  lacing. — Contrib- 
uted by  A.  K.  Runkle,  Kinsman,  O. 


Refinishing  Chairs 

When  refinishing  chairs,  a  good  way 
to  get  at  the  bottom  part  is  to  turn 
the  chair  upside  down  and  place  its 
seat  on  the  seat  of  another  chair.  The 
legs  and  rungs  can  thus  be  easily 
cleaned  and  varnished. — Contributed 
by  A.  Mandeville,  Ware,  Mass. 


An  Electric  Gas  Lighter 

A  very  simple  and  inexpensive  elec- 
tric gas-lighting  device  is  shown  in  the 
accompanying  illustration.  The  gas  is 
ignited  by  means  of  an  electric  spark 
which  is  produced  between  the  two 
parts  A  and  B  of  an  electric  circuit. 
This  circuit  is  composed  of  a  source  of 
electrical  energy,  such  as  a  number  of 
dry  cells,  a  kick  coil,  the  connecting 
leads,  and  a  special  operating  switch 
for  opening  and  closing  the  circuit  to 
produce  the  spark.  The  circuit  is  nor- 
mally open,  but  as  the  lever  control- 
ling the  gas  valve  is  moved  from  one 
position  to  the  other,  by  pulling  the 
chains,  the  lever  C  is  caused  to  move 
through  a  certain  arc.  Now,  as  this 
lever  C  moves,  its  upper  end  passes 
the  projecting  point  B,  which  is  at- 
tached to  the  upper  portion  of  the 
burner,  and  the  electric  circuit  will  be 
completed  and  broken.  Just  as  the 
point  A  leaves  contact  with  the  point 
B  an  arc  will  be  produced.  This  arc  is 
greatly  intensified  by  the  kick  coil, 
which  acts  as  a  sort  of  reservoir  in 
which  energy  is  stored  while  the  cir- 
cuit is  closed,  and  upon  opening  the 
circuit  this  stored  energy  is  given  out 
by  the  kick  coil  and  increases  the  size 
of  the  arc. 

The  points  A  and  B  should  both  be 
made  of  platinum,  as  other  metals  will 
not  withstand  the  extremely  high  tem- 
perature of  the  arc.  Pieces  of  platinum 
that  will  serve  very  nicely  for  the  pur- 
pose may  be  obtained  from  an  old  in- 
candescent lamp.  The  piece  B  is 
mounted  on  a  brass  collar,  D,  by 
means  of  a  small  screw,  E.  The  brass 
collar  D  is  held  in  place  by  the  screw 
F,  which  draws  the  two  ends  together. 
This  collar  must  be  insulated  from  the 
stem  or  fixture  by  some  thin  sheets  of 
mica.  The  upper  end  of  the  piece  of 
platinum  B  should  be  just  high 
enough  to  come  within  the  lower  edge 
of  the  gas  flame. 

Now  mount  an  arm,  C,  on  the  valve 
stem  so  that  it  stands  in  a  vertical  po- 
sition when  the  lever  to  which  the 
chains  are  attached  is  in  a  horizontal 
position.    Bend  this  arm  into  the  form 
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shown  in  the  figure  and  cut  its  upper 
end  off  so  that  it  is  about  in.  below 
the  outwardly  projecting  end  of  the 
piece  of  platinum  B.  Drill  a  small  hole 
in  the  upper  end  of  C,  and  insert  a 
piece  of  platinum  and  run  some  solder 
around  it. 

Then  the  complete  burner  and  valve 
are  mounted  on  the  gas  fixture,  and 
from  the  collar  D  an  insulated  wire  is 
run  to  the  point  where  the  battery  and 
kick  coil  are  to  be  located.  The  gas 
fixture  itself  is  to  form  one  side  of  the 
electric  circuit,  and  one  terminal  of  the 
battery  should  be  connected  to  the  gas 
pipe  as  shown  in  the  figure. 

A  kick  coil  may  be  made  as  follows: 
Procure  a  small  quantity  of  rather 
small  soft-iron  wire  and  cut  a  sufficient 
number  of  8-in.  lengths  to  make  a 
bundle  about  %  in.  in  diameter.  From 
some  good  writing  paper  make  a  tube, 
8  in.  long  and  %  in.  in  outside  diame- 
ter. Use  at  least  six  layers  of  paper 
and  glue  the  various  layers  together  in 
forming  this  paper  tube.  After  the 
tube  has  dried  thoroughly,  fill  it  with 
the  pieces  of  iron  wire  until  it  is  per- 
fectly hard.  Cut  from  some  %-in. 
hard  wood,  two  pieces,  3  in.  square, 
and  drill  a  ys-i"-  hole  in  the  center  of 
each  of  these  to  a  depth  of  %  in.  Now 
glue  these  pieces  to  the  completed  core 
and  the  winding  can  begin  as  soon  as 
the  glue  is  dry.  Wind  on  this  spool 
six  layers  of  double  cotton-covered 
No.  18  gauge  wire,  insulating  the  va- 
rious layers  from  each  other  with  sev- 
eral thicknesses  of  good  writing  paper. 
This  coil  is  then  mounted  on  a  wooden 
base  and  suitable  terminals  provided. 

At  least  four  dry  cells  will  be  re- 
quired to  give  satisfactory  results. 
Bear  in  mind  that  the  gas  must  be  es- 
caping from  the  burner  when  the  arc 
is  formed.  The  adjustment  of  the  arm 
A,  as  given  above,  may  result  in  the 
gas  valve  being  closed  when  the  arc  is 
formed,  and  the  device  will  then  fail  to 
operate.  If  this  is  the  case,  the  arm  C 
should  be  loosened  and  moved  back  so 
that  the  circuit  is  broken  at  a  later 
time  while  the  valve  is  being  moved 
from  the  "off"  to  "on"  position.  The 
circuit  should  be  closed  for  some  little 


time  before  it  is  opened  so  that  some 
energy  may  be  stored  in  the  kick  coil. 
If  the  wire  A  is  made  long  enough  to 


project  a  short  distance  above  B,  it 
will  result  in  the  circuit  being  closed 
for  a  longer  time  than  it  would  if  they 
just  touched. 


Stretching  Tight-Fitting  Shoes 

A  tight-fitting  shoe  can  be  stretched 
by  filling  it  tightly  with  oats  dampened 
in  water  and  packing  some  old  paper 
in  the  top.  The  grain  will  quickly  swell 
and,  as  the  leather  will  get  softened 
by  the  dampness,  the  shoe  will  be  rap- 
idly stretched.  Allow  time  for  the 
oats  to  dry  out  before  removing  them. 
— Contributed  by  Fred  L.  King,  Islip, 
New  York. 


Pad  for  a  Percolator 

To  prevent  heating  the  bowl  of  a 
percolator  and  burning  the  handle,  as 
often  happens 


when  it  is  placed 
on  a  stove,  use 
an  ordinary  as- 


bestos pad  with 
a  hole  cut  in  the  center  as  shown,  just 
large  enough  to  admit  the  foot  of  the 
percolator. — Contributed  by  Mrs.  G. 
W.  Coplin,  Bay  City,  Mich. 


Clf  a  motorcycle  engine  is  raced  while 
on  the  stand,  the  cylinder  will  heat, 
often  with  the  result  that  it  is  ruined. 
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POPULAR  MECHANICS 


Filing  Flat  Surfaces 

Anyone  who  has  used  a  file  knows 
what  skill  is  required  to  produce  flat 
surfaces.    A  fixture  which  is  nothing 


The  File  can  be  Seen  in  the  Mirror  and  Its  Direction 
Controlled  for  Filing  Flat  Surfaces 


more  than  a  mirror  properly  placed 
enables  the  operator  to  sight  along  the 
file  and  see  at  all  times  just  how  the 
file  is  running. — Contributed  by  A.  F. 
Stearns,  Madison,  Wis. 


Tacking  a  Screen  on  a  Frame 

Screen  wire  is  very  difficult  material 
to  fasten  on  a  frame  so  that  it  becomes 
.  taut.     To  make 
 --^^  it  taut  and  even 


drive  the  tacks 
as  follows :  First 


tack  the  screen 
on  one  side  of  the  frame,  taking- 
care  to  leave  no  slack  between  the 
tacks,  which  should  be  about  1  ft. 
apart.  Fasten  the  opposite  side  by 
stretching  the  screen  with  one  hand 
and  with  the  other  place  the  tack 
through  the  meshes  and  push  the 
point  as  far  as  possible  toward  the 
outer  edge  of  the  screen  frame  as 
shown  in  the  sketch.  Drive  the  tack 
so  that  it  will  enter  the  wood  straight, 
which  will  draw  the  screen  taut. 
After  having  thus  fastened  the  screen 
to  two  opposite  sides  of  the  frame 
with  tacks  1  ft.  apart,  other  tacks  are 
driven  in  midway  between  the  first 
ones,  stretching  the  screen  and  driving 
the  tacks  as  before  described,  until  a 
sufficient  number  of  tacks  are  driven 
into  either  side.  Then  both  ends  are  at- 
tached in  the  same  manner. — Contrib- 
uted by  Bertram  S.  Barnes,  Santa 
Barbara,  Cal. 


Safety  Tips  on  Chair  Rockers 

Some  rocking  chairs  are  so  con- 
structed that  when  the  person  occupy- 
ing it  gives  a  hard  tilt  backward,  the 
chair  tips  over  or  dangerously  near  it. 
A  rubber-tipped  screw  turned  into  the 
under  side  of  each  rocker,  near  the 
rear  end,  will  prevent  the  chair  from 
tipping  too  far  back. 


Portable  and  Folding  Bookcase 
or  Closet 

Two  packing  boxes  hinged  as  shown 
and  fitted  with  casters  make  a  very 
convenient  portable  closet.  It  can  be 
folded  flat  against  a  wall  or  fitted  into 
a  corner.  If  furnished  with  shelves, 
it  can  be  used  as  a  bookcase  or  tool 
closet,  and  when  fully  opened,  it 
makes  a  handy  workbench. 

Two  projecting  strips  are  fitted  on 
the  inside  of  one  box  so  as  to  fit  tightly 
against  the  inner  top  and  bottom  sur- 
faces of  the  other  box,  to  increase  the 
rigidity  of  the  box  when  closed.  The 
addition  of  casters  makes  the  opening, 


The  Two  Boxes  are  Joined  on  One  Edge  with  Hinges 
and  with  a  Hasp,  if  Desired,  on  the  Other 

closing  and  pushing  about  very  easy. 
An  ornamental  hasp  or  lock  can  be 
fitted  if  desired. 


A  Curtain  Stop 

A  small  screweye  turned  into  the 
bottom  part  or  wood  strip  inclosed  in 
the  lower  end  of  the  curtain  will  pre- 
vent this  end  from  winding  over  the 
top  roller  when  the  curtain  is  quickly 
released  and  rolls  to  the  top. — Contrib- 
uted by  D.  O.  C.  Kersten,  Detroit, 
Michigan. 


POPULAR  MECHANICS 


PATENTS,  PRACTICAL 
OR  UNIQUE 

SAFETY  HATPINS  (British  patent)— A  safety 
hatpin,  rather  ingenious  in  construction,  is  shown 
in  Fig.  1.  It  is  a  hatpin  having  a  point  adapted 
to  be  turned  into  a  position  of  safety  after  inser- 
tion. The  point  of  the  pin  is  mounted  upon  a 
flexible  portion  normally  curled  out  of  alinement 
with  the  shank,  but  adapted  to  be  straightened 
either  by  means  of  an  external  tube  as  in  the  first 
two  drawings,  or  by  an  internal  wire,  as  in  the 
third. 

DETACHABLE  HANDLE  FOR  HAND  BAG- 
GAGE— Believing  that  a  dress-suit  case  or  other 
form  of  hand  baggage  having  no  handle  is  less 
likely  to  be  stolen  when  set  down  in  a  railroad 
station  or  public  conveyance,  a  western  inventor 
has  designed  the  detachable  handle  shown  in  Fig.  2. 

COOKER  ATTACHMENT  FOR  FURNACE 
DOORS — Cooking  over  the  coals  of  the  furnace 
is_  made  possible  _  by  the  apparatus  iJlu'=:trated  in 
Fig  3.  It  comprises  a  swinging  arm  designed  for 
attachment  to  the  inside  of  the  furnace  door,  and 
a  food  holder  that  may  be  attached  securely  to  the 
arm. 

POCKET  FOLDING  CHAIR— Chairs  that  may 
be  folded  up  into  exceptionally  small  spaces  for 
carrying  are  numerous,  but  the  folding  chair 
shown  in  Fig.  4  is  somewhat  unusual  in  that  it 
is  of  the  rocker  variety.  The  specifications  state 
that  this  chair  can  be  carried  in  the  coat  pocket 
when  folded  up. 

TURKEY  CALL— Figure  5  illustrates  a  bird 
call  which  imitates  the  note  of  the  wild  turkey. 
It  comprises  a  tone  tube  and  a  stylus  needle  with 
a  body  portion  which  gradually  tapers  into  a  thin 
blade,  having  a  head  at  its  end.  When  this  needle 
is  placed  against  a  piece  of  slate,  or  the  like, 
in  frictional  contact,  and  moved  along  it,  the  vi- 
bration set  up  in  the  blade  produces  a  sound  imi- 
tating the   wild   turkey's  cry. 

APPARATUS  FOR  PROJECTING  PICTURES 
DURING  PRODUCTION— Figure  6  shows  an 
interesting  apparatus  by  means  of  which  an  en- 
largement of  a  drawing  may  be  projected  on  the 
screen  while  it  is  being  drawn.  The  means  by 
which  this  is  accomplished  is  clearly  illustrated 
in  the  drawing. 

CALF  WEANER— That  the  mesh  of  steel  links 
most  commonly  known  for  its  use  as  a  steel  wash 
cloth  for  the  cleaning  of  steel  and  tinware  in  a 
kitchen,  may  have  other  uses  is  illustrated  by  Fig. 

7,  which  shows  a  calf  weaner. 

DEVICE  FOR  EXAMINING  THE  INTERIOR 
OF  PIPES — An  electric  lamp  of  the  self-con- 
tained battery  type,  especially  arranged  for  use  in 
examining  the  interior  of  pipes   is  shown  in  Fig. 

8.  Curved  springs  radiating  from  the  lamp  keep  it 
sufficiently  spaced  from  the  walls  of  the  pipe  to 
permit  a  practically  unobstructed  view  past  it  on  all 
sides.  The  lamp  is  drawn  through  the  pipe  by 
means  of  a  light  cable. 

PHOTOGRAPHIC-FILM  WASHER— Figure  9 
illustrates  a  photographic-film  washer  adapted  for 
use  in  the  bathroom.  It  comprises  a  cylindrical 
body  to  which  the  films  are  attached,  a  bracket 
over  the  bathtub  for  suspending  the  cylinder,  and 
a  hose  connection  to  the  faucet  supplying  the  tub 
with  water. 

FLEXIBLE    METALLIC    FINGER    COT— A 

flexible  metal  protection  for  a  sore  thumb  or  finger 
is  shown  in  Fig.  10.  The  so-called  "cot"  is  com- 
posed of  flexibly  connected  U-shaped  metal  links, 
provided  with  an  extension  which  fastens  around 
the  wrist. 

PICTURE-SUSPENSION  BAR  —  A  picture- 
hanging  device,  consisting  of  a  single  piece  of  metal 
having  a  hook  at  one  end  to  engage  the  picture 
rail,  a  main  vertical  bar  to  rest  flat  against  the 
wall,  and  a  wide  curved  loop  to  support  and  give 
a  slanting  position  to  the  frame,  is  shown  in  Fig.  11. 

SIGHT  EXTENSION  FOR  AUTOMATIC  PIS- 
TOLS (British  patent) — The  difficulty  of  obtain- 
ing a  good  sight  at  the  object  aimed  at  with  an 
automatic  revolver,  due  to  the  shortness  of  the 
barrel,  has  led  an  English  inventor  to  mount  the 
sights  on  sliding  extensions,  as  shown  in  Fig  12. 
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<<T'VE  been  reading  an  article  on  electricity, 
John,"  said  a  gossiping  woman  to  her  hnsband, 
as  she  laid  down  a  copy  of  a  technical  journal  she  had 
been  perusing,  and  looked  over  her  glasses  at  her 
better  half.  "And  it  appears  that  before  long  we 
shall  be  able  to  get  pretty  well  everything  we  want, 
by   just   touching   a  button." 

"It  will  never  pay  here,"  growled  the  husband. 
"You'd  never  be  able  to  get  anything  in  that  way." 

"Wliy  not,  John?" 

"Because  nothing  on  earth  would  ever  make  you 
touch  a  button.     Look  at  my  shirt !"— Electric  City. 


"Pa,   what   are   fortunes  of  war?" 
"The    moving    picture    rights,    my    boy." — Detroit 
Free  Press. 

While  awaiting  the  coming  of  her  friend,  the 
mother,  a  visitor  to  a  Baltimore  household,  was 
holding  a  desultory  conversation  with  one  of  the 
little   girls   in  the  draw- 


ing room. 

"Where  are  your  two 
little  sisters?"  the  caller 
asked. 

"Oh,  they,"  observed 
the  little  girl,  with  an 
air  of  one  upon  whom 
the  responsibilities  rest 
heavily,  "they're  out 
somewhere  to  have  what 
mother  calls  mischief, 
and  what  they  call  fun." 

"And  why  didn't  you 
go  to  share  in  the  fun?" 
asked  the  caller. 

The  child  sighed. 
"Mother  trusts  me  so 
dreadfully,"  she  ex- 
plained, "that  I  can't 
have  much  fun." — Lip- 
pincott's. 


"What  a  picturesque 
place  this  is,  this  fork  in 
the  roads !"  _ 

"Yes ;  it  is  where  the 
hotel  couples  spoon." — 
Exchange. 


"Have  you  purchased 
your  new  car  yet,  Mrs. 
Noorich?"  asked  the 
visitor. 

_  "No,  Mr.  Smithers,  I 
ain't.  I  can't  make  up 
my  mind  whether  to  get 
a  gasoline  car  or  a 
limousine  car.  Maybe 
you  can  tell  m.e — docs 
limousine  smell  as  bad 
as  gasoline?"  inquired 
the  lady.  —  Harper's 
Weekly. 


Litigant — Your  fee  is  outrageous.  Wl\y,  it's  more 
than  three-fourths  of  what  I  recovered. 

Lawyer — I  furnished  the  skill  and  the  legal  learn- 
ing for  your  case. 

Litigant — But   I   furnished  the  case. 

Lawyer — Oh,  anybody  can  fall  down  a  coal  hole. — 
Boston  Transcript. 

"What  do  you  think  of  the  war?" 

"What  war?" 

"The   war  in  Tripoli." 

"I  really  can't  say ;  I  haven't  seen  any  of  the 
films." — Louisville  Courier- Journal. 

"How  \yas  it  the  thieves  got  away  with  that  roll 
of  carpet?" 

"I  suppose  they  beat  it." — Baltimore  American. 

Salesman — Here  you  are,  gentlemen — the  greatest 
invention   of   the   age  ! 

Passer-by    (stopping    to   listen) — What    is  it? 

Salesman — A  magnet- 

  ized     keyhole-plate  for 

front  doors.  It  will  at- 
tract an  ordinary  steel 
key  from  a  distance  of 
two  feet.  All  you  have 
to  do  to  find  the  key- 
hole at  night  is  to  take 
out  your  key  and  hang 
on  to  it. 

Three  men  were  in- 
jured in  the  crowd  that 
rushed  to  buy. — The 
Sphynx. 


"Is  your  chauffeur  an 
expert?" 

"Yes,  indeed,"  replied 
Mr.  Chuggins.  "He 
can  explain  in  a  most 
interesting  way  exactly 
why  the  car  isn't  run- 
ning most  of  the  time." 
— Washington  Star. 


Courtesy  of  Motor,  London 
THE  LAST  STRAW 
Pilot:  "Ever  been  up  in  an  aeroplane  before?" 
Passenger:  "N  —  never!" 
Pilot:   "Neither  have  I!" 


Wah — Are  you  sure  Speade  did  the  "hundred" 
in   10  flat? 

IIoo — Certainly. 

Wah— Oh,  well, 
— Jack-o'- Lantern. 


I   timed  him   with  my  watch, 
that's  only  a  "second-hand"  proof. 


"So  he  took  you  out  auto  riding  the  other  even- 
ing?" 

"Yes.     What  of  it?" 

"Do  you  think  he  is  in  love  with  you?" 

"I  think  so.  I  know  that  every  time  I  spoke  to 
him,  the  auto  tried  to  climb  a  tree  or  jimip  a 
fence." — Leslie's  Weekly. 


New  Merchant — How  big  an  "ad"  would  you. ad- 
vise? 

Advertising  Man — That  depends  on  how  many 
tpns  of  customers  your  store  floor  will  sustain. 
You  wouldn't  want  'em  to  break  through  *into  the 
cellar,    of   course  ! — Electric  Traction. 


Caretaker — There's  a 
gentleman  bin  about  the 
'ousc   this   morning,  sir. 

Agent — Ah  !  is  he  go- 
ing to  take  it? 

Caretaker  —  Well,  I 
don't     know,     sir;  but 
'e's     took    the  electric- 
light   fittings.— The  Ta' 
ler. 


Mother — Now,  Willie, 
you  know  I  told  you 
not  to  go  in  swimming, 
and  yet  you  have  been 
in  the  water. 

Willie — I  know  it,  ma, 
but  Satan  tempted  me. 
]\Iother — And  .why  did  you  not  tell  Satan  to  get 
behind  you? 

Willie — I  did,  and  he  kicked  me  in. 

-•-  -e- 

Motornianiac — What  do  yea  think  is  the  most 
difficult  thing  for  a  beginner' to  learn  about  an  auto- 
mobile ?  ' 

Frankenstein — To  keep  from  talking  about  it  a?l- 
the  time. — Toledo  Blade. 

Visitor — I  came  all  the  way  from  the  city  _ to 
consult  your  lawyer  Jones  here.  He's  a  good  man, 
isn't  he? 

Uncle  Eben — Nope;  we  don't  consider  him  one, 
two,  three,  with  Smith.  Why,  Smith's  been  in- 
trusted with  the  local  agency  of  the  Knot  Knitting 
Needle,  the  dispensing  of  Daggett's  Druglcss  Dope, 
and  the  demonstrating  of  Fasset's  Fireless  Cooker. 
That  not  only  shows  that  he's  got  the  confidence 
of  such  big  fellows  as  them,  but  he  don't  have 
to  depend  on  his  law  hardly  at  all  to  make  a  liv- 
ing.— Lippiucott's. 
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Buys  the  Material 

To  Build 

This  Home 


Design  No.  152-D 

Seven  rooms  and  bath, 
,  modern,  up-to-date  inter- 
ior, a  beautiful  home,  28x28. 


NO  MONEY 
IN  ADVANCE 

We  Save  Home  Builders  30%  to  50% 

The  Chicago  House  Wrecking  Co.  would  not  dare  ship 
you  a  carload  of  building  material,  valued  anywhere  from  $500 
to  $1,000  without  one  cent  down,  if  we  misrepresented  one 
single  item.  You  are  perfectly  safe,  we  take  all  the  risk. 

No  one  else  in  all  the  world  can  make  such  low  prices  on  new  Building  Material. 
Our  reputation  as  cash  buyers  places  at  our  command,  first— every  bargain  worth 
having.  We  are  satisfied  with  one  small  profit— let  the  in-between  profits  remain  in 
your  pocket — means  an  immense  saving— that  means  all  previous 

New  Building  Material  Prices  S-M-A-S-H-E-D 

Then,  when  our  expert  knowledge  of  what  to  buy  and  how  to  buy  at  the  right 
prices  is  combined  with  the  expert  knowledge  of  our  most  complete  Architectural 
Department,  the  result  is  practical,  modern,  beautiful  buildings,  constructed  absolutely 
without  waste— to  satisfy  all  tastes  and  all  pocketbooks. 

We  not  only  save  you  from  25?^  to  50'fc  on  your  completed  building,  but  we  give 
you  all  the  assistance  you  need  for  its  proper  and  economical  construction,  free  of 
charge— Blue  Print  Plans,  prepared  by  expert  architects.  Specifications  and  Material 
Lists,  together  with  any  other  information  you  may  need. 

Compare  our  offers  and  you  will  be  satisfied  that  none  can  compete  with  our  price 
— and  none  can  equal  our  service. 


Design  No.  117 
A  ✓•OP?  Six  Rooms  and 

«booi> 

ern  Bungalow, 
Excellent  Interior.  Size,  39 
feet,  6  inches  by  27  feet. 


q 


t)csii;n  No.  55 

^^*p*fjj  SixRoomsand 
^ml^^rj  bath, all  rooms 
^r^^^^^*^  convenientand 
roomy.  Size  22  ft.  by  31  ft. 


$2 


Design  No.  SO 
C^Q^^  Eight  Rooms 
•DO  /  ^  and  Bath,  very 
attractive  Ex- 
terior! Five  Closets,  Airy 
Balcony.  Size  28  ft.  by  28  ft. 


Ctt  n  f\f\f\  BOOK  OF  PLANS  1701717 
npXKJyXJxJvJ   Mail  the  Coupon  Today   JT  tvHiIlt 

A  truly  wonderful  book  given  away  Free.  One  hundred  pages  of  modern,  up-to- 
date  designs.  Free  to  all  parts  of  the  United  States    Other  points  upon  receipt  of  25c. 

Brings  Complete  $50  Set  Blue 
Prints  and  Specifications  for 
Any  of  These  Beautiful  Homes 

The  object  of  this  advertisement  is  not  to  sell  plans,  but  if  you  are  interested  in 
any  of  the  designs  shown  on  this  page,  we  will,  to  save  time,  send  a  complete  set 
of  Plans-  Specifications  and  full  descriptive  Material  List,  showing  sizes,  style,  qual- 
ity and  catalog  nimiber  of  the  material  that  we  furnish.  The  best  part  of  it  is,  that 
the  entire  $2  will  be  credited  on  your  order,  or  if  plans  do  not  suit,  you  may  return 
them  and  all  but  50c  will  be  refunded.  In  addition,  we  will  also  name,  upon  request, 
delivered  prices  for  complete  Plumbing  Outfit  and  Heating  Plant  of  any  kind  and 
furnish  complete  specifications  free  of  charge. 

FREE  Price  Wrecking  Catalogs 

Send  for  our  Special  Building  Material  Catalog  No.  100,  Plumbing  Catalog  No.  133 
and  Heating  Catalog  No.  120  showing  a  complete  line  of  construction  of  house,  bam, 
or  any  other  building.  The  newest  and  latest  features  in  each  line  at  low  prices. 

Read  Our  Guarantee— It  Is  Your  Protection 

Our  guaranteed  proposition  to  you  is  to  furnish  the  material  as  specified  in  the 
Material  List  in  all  brand  new  stock,  of  the  grade,  sizes,  style,  quality  and  catalog 
number  mentioned,  and  in  quantities  sufBcient  to  complete  the  design  strictly  accord- 
ing to  the  plans.  We  also  guarantee  prompt  shipment  of  order.  All  material  load- 
ed in  one  car  from  our  plant  here.  Qar  Paid-Up  Capital  Stock,  $2,000,000 
Hsating  Plants 


Design  No.  53 

Seven  Rooms, 

■  Living  and 

Main  Bedroom,  Modern  in 
every  respect.  Size  27  x  35  ft. 


"Write  for  our 
prices  on  our  com- 
p  1  e  t  e  bathroom 
outfit.  We  guar- 
antee a  saving  of 
&0i  to  50%. 
Plumbing 
Material 

Steam,  Hot 
Water  and  Warm 
Air.  Let  us  esti- 
mate on  rour  re- 
quirements. Big 
saving. 


Chicago  House  Wrecking 
Company,  Dept.  F-7 
CHICAGO 


i 


^  CIiicag9 
House  Wrecking 
Dept.  F-7  Company, 
Chicago,  III, 


I^Send  me  your  $10,000  Plan  Book 
FREE.    I  am  also  interested  in 


NAME 


Town 


County  State. 


Popular  Mechanics  Magazine 

WRITTEN  SO  YOU  CAN   UNDERSTAND  IT 


Vol.  18  DECEMBER,  1912  No.  6 


Electricity  Suppla 

ELECTRICITY  bids  fair  to  crowd 
the  auctioneer  off  his  pedestal.  At 
least  an  electrical  system  of  auctioning 
eggs  has  been  tried  in  Holland  and  has 
met  with  such  success  that  it  might 
possibly  be  tried  on  other  commodities. 
Poultry  farming  is  one  of  the  great  in- 
dustries of  Holland  and  within  the  last 
10  years,  through  cooperative  methods, 
the  poultry  raisers  - 
have    greatly    im-  ^^^^^^ 


producers.  The  eggs  are  sold  at  auc- 
tion every  Saturday  in  at  least  one  of 
the  centers  of  the  chicken  industry, 
and  the  noise  and  confusion  of  the  egg 
market  on  salesday  did  not  sit  well  with 
the   Dutchman's   love   of   peace  and 


ts  the  Auctioneer 


Silent  Auctioning  of  Eggs  by  Electrical 
Device  in  Holl  and  Poultry  Exchange 

quiet.  Therefore  the  invention  of  the 
electrical  auctioneer.  The  eggs  are 
sold  in  lots  of  2,500  and  each  lot  is 
numbered.  Each  of  the  intending  pur- 
chasers of  eggs  is  given  a  numl^er  and 
a  seat  that  also  has  a  number.  The 
presiding  official  stands  before  a  large 
dial  on  which  are  placed  figures  repre- 
senting prices,  ranging  from  a  very 
high  figure  to  one  that  is  correspond- 
ingly low.  Beside  the  dial  is  an  annun- 
ciator which  is  connected  with  push 
buttons  on  the  seats,  each  having  one 
button.  The  presiding  official  an- 
nounces the  number  of  a  lot  of  eggs 
with  a  statement  of  their  weight,  etc., 
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and  then  sounds  a  bell.  At  this  signal 
a  pointer  begins  moving  slowly  around 
the  dial,  commencing  at  the  high  fig- 
ures and  dropping  to  the  lower.  When 
the  dial  reaches  the  price  a  prospective 
purchaser  desires  to  offer,  the  pur- 
chaser presses  the  button  on  his  chair, 
the  pointer  stops,  a  bell  rings  and  the 


purchaser's  number  flashes  on  the  an- 
nunciator. There  is  no  noise  and  no 
confusion.  The  sturdy  Dutch  broker 
sits  at  ease  and  waits  for  the  pointer 
to  reach  his  price.  When  a  sale  has 
been  made  in  this  fashion,  a  new  lot  is 
announced  and  the  same  process  fol- 
lowed in  disposing  of  it. 


"SLEEPING  SICKNESS"  AND 
MOTORCYCLING 

Among  the  first  photographs  to  reach 
Europe  and  America  of  the  sleeping- 
sickness  campaign  in  Nyassaland  is  one 
that  shows  Sir  David  Bruce  riding  a 


Sir  David 
Bruce  Motor- 
cycling in  a 
Remote  and  Unhealthy 
Fly -Sickness  Region 

motorcycle  and  wearing  a  special  cos- 
tume as  a  protection  against  the  fly 
that  carries  the  terrible  scourge.  Nyas- 
saland is  in  a  remote  and  unhealthy  re- 
gion of  Central  Africa  and  the  use  of 
a  motorcycle  there,  and  especially  as 
an  accessory  in  the  investigations  of 


the  sleeping  sickness,  is  an  interesting 
detail. 

The  flies  come  at  one  like  a  swarm 
of  angry  bees,  attacking  in  thousands, 
and  when  motorcycling,  it  is  impossi- 
ble to  protect  oneself  except  by  thick 
veils  and  gloves. 


DYNAMO  THAT  COULD  REST 
ON  A  COPPER  CENT 

What  is  believed  to  be  the  smallest 
electric  dynamo  in  the  world,  so  small 
it  could  be  placed  on  an  American 
penny  and  not  occupy  all  the  space, 
was  recently  exhibited  before  the 
French  Academy  of  Science.  The  in- 
strument is  a  perfect  miniature  of  a 
large  machine,  and  though  it  is  a  prac- 
tical model  in  all  respects,  working 
with  a  hum  that  sounds  like  the  buzz 
of  an  insect,  it  weighs  only  1/5  oz.  and 
is  but  .6  in.  in  height  and  length,  being 
a  little  short  of  this  in  thickness.  It 
can  be  used  not  only  as  a  generator 
but  also  as  a  motor,  consuming  in  the 
latter  case,  2  amperes  of  electric  cur- 
rent at  a  pressure  of  2.5  volts,  and  be- 
ing easily  operated  by  a  small  pocket 
battery.  Every  detail  of  the  machine 
is  accurately  made. 


TONGS  FOR  HANDLING  LIVE 
WIRES  WITH  SAFETY 

In  electric-lighting  plants  and  other 
places  where  handling  of  live  wires  is 
necessary,  there  is  always  danger  and 
difliculty  present  in  picking  up  wires 
carrying  heavy  currents.  Tongs  have 
recently  been  invented  which  are  so 
made  that  they  can  be  used  for  either 
large  or  small  wires,  being  equipped 
with  two  sets  of  jaws  for  that  purpose. 
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Tongs  by  Means  of  Which  Live  Wire  may  be  Safely 
Handled,  and  Illustration  of  Their  Use  on  Fallen 
Trolley  Wire 


The  handles  are  made  of  insulating 
fiber  and  equipped  with  a  locking  de- 
vice at  the  extreme  ends  to  hold  them 
together  when  the  jaws  are  set  against 
a  wire.  Thus  all  sorts  of  wires  can  be 
handled  without  danger  to  the  operator. 


FILTERED-WATER  BASIN 
YIELDS  FISH 

Believing  that  the  fish  were  becom- 
ing too  numerous  in  the  filtered-water 
basin  of  the  Ludlow  reservoir  of  the 
Springfield,  Mass.,  water  system,  the 
Massachusetts  Fish  and  Game  Com- 
mission was  given  the  privilege  of  sein- 
ing it  to  get  a  supply  of  fish  for  the  new 
state  hatchery.  The  net  yielded  sev- 
eral large  hauls  of  bass,  perch,  pickerel 
and  bullheads,  according  to  the  Fish- 
ing Gazette. 


COUNTS  REVOLUTIONS  AS 
TRIGGER  IS  PRESSED 

An  apparatus  for  counting  the  revo- 
lutions of  a  shaft  has  recently  been  in- 
vented, which  is  shaped  somewhat  like 
an  automatic  pistol,  and  is  said  to  be 
much  more  accurate  and  easily  read 
than  the  usual  type  of  instrument  made 
for  this  purpose.  The  counting  device 
is  so  arranged  that  it  does  not  begin  to 
record  until  the  trigger  is  pulled.  The 
spindle,  which  revolves  with  the  shaft. 


is  held  against  the  latter  and  is  so 
delicately  adjusted  that  it  makes  no 
difference  how  much  or  how  little  pres- 
sure is  used.  As  soon  as  the  trigger  is 
pressed,  the  recording  apparatus  be- 
gins to  work  and  continues  counting 
until  the  pressure  on  the  trigger  is  re- 
leased. The  figures  on  the  recording 
device  are  large  and  show  plainly. 


Revolution  Counter  Shaped  Like  an  Automatic  Pistol 
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SMALL  ULTRAVIOLET-RAY 
WATER  PURIFIER 

In  the  accompanying  illustration  is 
shown  a  small  ultraviolet-ray  water 
purifier,  designed  especially  for  of- 
fice buildinc^s, 


homes,  libra- 
r  i  e  s,  schools, 
and  the  like. 
This  type  of 
purifier  is  com- 
ing into  gen- 
eral use  in 
Paris,  the  illus- 
tration shown 
being,  in  fact, 
that  of  the 
Paris  commer- 
cial high  school. 
It  purifies  all 
the  drinking 
water  required 
for  250  persons. 

The  installa- 
tion of  this  type 
of  sterilizer  is 
very  easy,  be- 
ing effected  by 
simply  connecting  it  with  the  source 
of  ^electric  supply  and  with  the  water 
mains.  An  automatic  device  cuts  oflf 
the  supply  of  water  should  there  be  no 
current  in  the  lamp.  The  radiations 
from  the  lamp,  immersed  in  the  tank 
or  channel  into  which  the  water  flows, 
kill  all  the  disease  germs. 


THE  WAY  HUMANITY  TAKES 
ITS  DAILY  WALK 

The  curiosity  of  scientists  would 
seem  to  be  far  greater  than  the  sup- 
posedly innate  desire  to  know  of  the 
fair  sex,  and  some  of  the  things  that 
science  evinces  the  greatest  curiosity 
about  may  appear  quite  trivial  to  the 
layman.  Yet  results  are  attained  that 
are  surprising.  It  probably  never 
occurred  to  the  average  person  that 
when  he  walks  uphill  a  short  distance, 
his  steps  are  slightly  slower  on  the 
succeeding  level  than  on  the  level 
before  he  struck  the  hill,  nor  that  while 
a  man  does  not  slacken  his  speed  walk- 


ing up  a  hill  until  he  has  gone  several 
steps,  a  woman  recognizes  the  exist- 
ence of  the  impediment  and  slows 
down  immediately.  Science  has  de- 
termined this  to  be  a  fact,  however,  by 
careful  investigations  in  New  York 
City.  The  investigations  did  not  extend 
to  steep  hills  or  grades,  but  only  to 
the  level  sidewalk  and  to  slight  eleva- 
tions which  would  hardly  be  noticed. 
It  was  found  that  on  the  level  a  man 
moving  with  the  normal  step  will  re- 
quire an  average  of  14  sec.  to  cover  a 
distance  of  100  ft.  while  a  woman  does 
the  distance  in  20  to  22  sec.  After 
climbing  a  slight  gradient  the  time  of 
a  man  was  found  to  be  increased  to  17 
to  21  sec,  and  a  woman  to  21  to  25  sec. 
The  slowing  down  occurs  not  only  on 
the  actual  gradient,  but  for  some  100 
ft.  beyond. 


GIANT  DACHSHUND  BIGGER 
THAN  A  MAN 

The  dachshund  is  one  of  the  stand- 
ard butts  for  comic-supplement  jokes, 
the  extreme  length  of  the  little  dog 
compared  with  his  height  giving  him 
physical  characteristics  that  appeal  to 
the  limner  of  humorous  pictures.  Here- 
tofore the  artists,  in  this  country  at 
least,  have  had  only  dogs  of  the  small- 
est size  to  use  as  models  for  their  skill. 
Europe,  however,  has  recently  been 
shown  a  dachshund  that  is  of  giant  size 
and  retains  all  the  features  of  his  breed. 
This  dog  measures  5  ft.  8I/2  in.  from 
the  tip  of  his  nose  to  the  tip  of  his  tail, 


"Moritz,"  the  Giant 
Dachshund  That  is  Taller 
than  a  Full-Grown  Man 
When  He  Stands  on 
His  Hind  Legs 


J' 


POPULAR  MECHANICS 


777 


and  when  he  stands  on  his  hind  legs 
he  is  taller  than  an  average-size  man. 
He  answers  to  the  name  of  "Moritz" 
and  is  said  to  be  possessed  of  immense 
strength,  which,  however,  is  combined 
with  a  very  sunny  disposition. 


SCARCITY  OF  PHYSICIANS 
IN  CHINA 

The  number  of  physicians  in  the 
whole  Chinese  Republic  is  scarcely 
more  than  3,000,  according  to  Dr.  M. 
R.  Edwards,  head  of  the  Shanghai 
branch  of  the  Harvard  Medical  School. 
Of  this  number  approximately  2,000 
are  trained  native  physicians,  and  1,000 
foreign  physicians. 

One  of  the  important  departments 
of  the  Shanghai  branch  of  the  Harvard 
Medical  School  is  that  of  preventive 
medicine,  and  its  purpose  is  to  educate 
native  public-health  officials.  It  is 
these  officials  who  can  best  overcome 
the  prejudices  of  the  ignorant  classes 
in  time  of  pestilence  and  epidemics. 


STETHOSCOPE  TO  STUDY 
MOTOR  AILMENTS 

Science  and  mechanics  recently  have 
formed  the  habit  of  borrowing  terms 
and  processes  from  each  other  to  such 
an  extent  that  when  one  uses  a  term 
it  is  difficult  to  tell  whether  the  state- 
ment refers  to  a  motor  car  or  to  loco- 
motor ataxia,  which  expression,  by  the 
way,  is  itself  significant  as  to  just  how 
far  this  interchanging  of  phraseology 
has  gone. 

The  newest  example  of  the  kind  has 
been  brought  to  light  in  the  shape  of 
the  mechanical  stethoscope.  The  sur- 
gical stethoscope,  as  everyone  knows, 
is  for  the  examination  of  the  chest,  and 
by  its  application  the  skilled  surgeon 
gains  much  useful  information  as  to 
the  condition  of  the  heart  and  respira- 
tory organs.  Similarly,  with  the  me- 
chanical stethoscope,  the  skilled  mech- 
anician can  determine  the  condition  of 
an  automobile  motor  by  the  sound.  It 
is  often  remarked  that  a  man  familiar 
with  a  certain  motor  car  can  detect  the 


faintest  change  in  the  ordinary  running 
of  his  motor  by  the  sounds  that  are 
made  by  it.    Sometimes  these  sounds 


Stethoscope  to  Locate  Various  Kinds  of  Engine  Trouble 


are  hardly  perceptible  and  would  not 
be  heard  at  all — or  at  least  would  not 
be  associated  with  any  trouble  by  the 
uninitiated.  However,  the  sounds  tell, 
and  the  motorist  frequently  stops  his 
car  to  locate  a  ''knock"  in  some  part 
of  the  machine.  The  new  stethoscope 
has  been  devised  to  enable  him  to  lo- 
cate the  trouble  with  a  greater  degree 
of  accuracy.  It  consists  of  an  ordinary 
microphone  and  a  highly  sensitive  tele- 
phone receiver.  The  microphone  and 
the  battery  supplying  current  are 
housed  in  a  cylinder  and  are  attached 
to  the  telephone  receiver  by  a  flexible 
cord.  The  latter  has  a  headpiece  like 
that  of  a  telephone  operator,  thus  leav- 
ing the  hands  free.  The  microphone 
is  equipped  with  a  metal  rod  which 
is  pressed  against  the  motor  while  it 
is  running,  and  from  the  vibrations  the 
rod  receives  and  transmits  to  the  mi- 
crophone the  point  where  the  motor  is 
running  unevenly  can  be  invariably 
detected. 
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INDIAN  DUGOUT  CANOES 
BECOME  MOTORBOATS 

The  primitive  Siwash  dugout  canoe 
is  still  used  in  great  numbers  by  the 
Indians  of  the  Northwest,  especially  on 
and  around  Puget  Sound,  but  any  In- 
dian, good  or  otherwise,  who  can  buy 
or  borrow  a  small  gasoline  engine  bids 
farewell  to  the  paddle  of  his  forefathers 
and  "put-puts"  everywhere. 

All  over  the  Sound,  according  to  a 
writer  in  the  Pacific  Motor  Boat,  the 
slash  of  the  paddle  is  being  replaced  by 
the  pop  of  the  gasoline  exhaust  pipe. 
The  little  four  or  five-horsepower  en- 
gine is  the  modern  substitute  for 
squaws  in  these  ancient  boats.  When 
the  white  man  goes  out  in  a  power  ca- 
noe he  takes  along  a  sail  and  oars  or 
paddles,  for  fear  the  engine  might  stop. 
The  true  Indian,  on  the  other  hand, 
scorns  these  things.  He  opens  the 
gasoline  valve,  sets  the  spark,  gives  the 
wheel  a  yank  and  away  he  goes. 
When  he  gets  there  he  stops  the  en- 
gine. The  muffler  is  a  non-essential, 
as  he  loves  noise,  and  he  will  take  an 
old  engine  a  white  man  cannot  run  and 
make  it  go  successfully. 


CThe  omnibus  is  dead,  long  live  the 
omnibus,  says  Le  Figaro,  in  advo- 
cating that  since  the  old-type  omnibus 
now  has  practically  disappeared,  this 
familiar  appellation  should  be  applied 
to  the  modern  motor-propelled  vehicle 
instead  of  the  ill-chosen  name  *'auto- 
bus." 


TRAIN  STRIKES  HEAVIER 
BLOW  THAN  GUN 

The  force  of  the  blow  struck  by  a 
modern  train  going  at  high  speed  is 
greater  than  that  of  the  shot  from  a 
modern  gun.  At  least  such  is  the 
statement  of  a  scientist  who  has  been 
looking  into  this  question.  He  esti- 
mates that  a  modern  passenger  train 
will  weigh  about  400  tons  and  that  it 
moves  at  a  velocity  of  70  to  75  miles 
an  hour,  or  about  100  ft.  a  second. 
A  mass  of  400  tons  propelled  at  this 
velocity  will  strike  a  blow  twice  as 
great  as  that  delivered  by  a  2,000-lb. 
shot  fired  from  a  100-ton  cannon.  This, 
he  states,  accounts  for  the  tremendous 
destruction  caused  by  collisions. 


PRACTICAL  KITE 
PHOTOGRAPHY 

A  kite  and  camera  device  recently 
perfected  by  M.  Meifred-Devals,  a 
Paris  engineer,  has  made  aerial  pho- 
tography practical  and  comparatively 
easy  for  engineers,  surveyors,  map- 
makers,  explorers,  military  observers 
and  others  who  appreciate  the  great 
value  of  a  bird's-eye  view  of  the 
district  they  may  be  working 
in.  The  equipment  is  port- 
able, and  the  work  done 
with  it  not  long  ago 
in  the  Tyrol  by 
M.  De  Paver 


demon- 
strated its 
worth    to  working 
parties   in   the   field  in 
obtaining  knowledge  of  the 
country   for   several  miles 
around  in  a  half-hour's  time. 

The  kite  is  of  an  improved  box 
pattern,  with  side  stabilizing  wings, 
has  great  ascensional  force,  and  the 
surface  can  be  adjusted  to  suit  the 
strength  of  the  wind.  In  flying,  it 
is  attached  by  a  cord  to  a  portable 
windlass.  When  the  kite  reaches  a 
height  of  from  1,000  to  1,500  ft.,  the 
cord  becomes  steadily  stretched  and 
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on  it  the  camera  is  sent  up  by 
means  of  a  special  device  shown  in 
the  accompanying  illustration.  The 
framework  of  this  flier,  or  camera 
holder,  is  of  alu- 
minum rods  and 
carries  two  rollers 
for  running  upon 
the  kite  cord.  At 
one  end  of  the 
framework  is  an 
adjustable  c  a  n  - 
vas-covered  frame 
to  take  the  wind 
and  propel  the 
flier.  The  camera 
is  suspended  from 
the  flier  rod  by  a 
special  joint  that 
permits  adjust- 
ment at  any  angle 
necessary  t  o 
obtain  the 
desired 
view. 
The 


/ 


New  Kite  Photography 
Apparatus.  At  the  Top  is 
the  Kite,  Just  Below  is  a 
Little  Guard,  Next  Below 
is  the  Flier  Bearing  the 
Camera  and  Clockwork,  and 
Lowest  is  a  Flier  Sent  Up 
to  Start  the  Mechanism  of 
the  Camera 


entire  device  is  under 
control  from  the  ground 
by  a  light  cord  and  can  be 
stopped  at  any  height  and  drawn 
down  at  will.  A  small  stop-piece, 
flying  a  pennant,  is  fixed  on  the  kite 
cord  to  prevent  flier  and  kite  from 
colliding.  When  flier  and  camera  have 
reached  the  proper  height,  a  second, 
lighter  frame  is  sent  up,  strikes  a  lever 
on  the  flier  and  releases  the  camera 


shutter.  A  retarding  clockwork  mech- 
anism, shown  on  the  camera  in  the 
illustration  of  the  flying  device,  pre- 
vents the  opening  of  the  shutter  until 
the  jar  of  the  contact  has  subsided.  A 
small  parachute,  released  at  the  same 
time,  indicates  that  the  exposure  has 
been  made.  The  flier  is  then  pulled 
down  and  may  be  sent  up  again  to 
take  other  views  without  disturbing 
the  kite. 


MACHINE-MADE   MUSIC  FOR  MOVING  PICTURES 


A  large  number  of  the  patrons  of 
moving-picture  shows  stand  amazed  at 
the  selection  of  music  that  keeps  pace 
with  the  whirl  of  the  reel  and  the 
thudding  hoofs  of  the  horses  that 
gallop  across  the  screens.  The  life  of 
the  piano  player  in  such  amusement 
places  is  not  a  happy  one.  He  must  be 
able  to  project  his  artistic  temperament 
from  the  solemn  measures  of  Chopin's 


funeral  march  into  the  quickened  crash 
of  the  well-known  Mr.  Alexander's  rag- 
time band,  or  tear  himself  away  from 
a  tangled  mass  of  ''Silver  Threads 
Among  the  Gold"  to  the  long  forgot- 
ten ''Schooldays"  as  the  film  creatures 
are  whirled  through  the  scale  of  human 
passion  from  a  writ  of  replevin  for  the 
sick  child's  bed  to  the  reading  of  a  will 
leaving  the  hero  a  million.    While  the 
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world  moves  fast  the  films  move  faster, 
and  music  written  for  one  thing  must 
be  cut  off  in  early  life  so  that  another 
class  of  melody  can  pour  forth. 

All  this  makes  it  possible  to  ap- 
preciate the  invention  of  a  practical 
musical  mechanic  and  moving-picture 
man,  who  has  devised  an  electric  piano 
that  is  provided  with  several  rolls  of 
music  at  the  same  time ;  and  the  oper- 
ator can  switch  from  one  to  the  other 
at  will.  He  can  also  return  to  his  first 
love  and  begin  just  where  he  left  off, 
if  the  action  in  the  pictures  require  it. 
This  he  can  do  without  changing  his 
position.  Heretofore  it  has  been  im- 
possible to  use  electric  instruments 
with  any  degree  of  success  because  of 
the  trouble  and  delay  in  changing  rolls 
when  the  character  of  the  music  had  to 
be  changed.  The  rolls  made  for  the 
new  instrument  can  be  provided  with 


several  selections  each  and  any  one  of 
them  can  be  played  without  delay  on 
the  part  of  the  operator.  He  can  stop 
in  the  middle  of  one  piece  and  by 
touching  a  button  begin  to  play  any 
of  the  others  at  any  point  he  desires 
and  then  go  back  and  finish  the  orig- 
inal. As  stated,  there  is  provision  made 
for  at  least  two  rolls  in  each  of  these 
pianos  and  the  same  arrangements 
that  permit  the  operator  to  go  from 
any  part  of  any  piece  on  the  same  roll 
also  permit  him  to  stop  playing  one  roll 
and  go  to  the  other  without  delay. 
Owners  of  moving-picture  theaters  re- 
gard the  instrument  as  a  great  advance 
and  a  number  of  them  have  been  in- 
stalled in  various  parts  of  the  country. 
The  machine  is  equipped  with  both 
piano  and  organ  mechanism  and  these 
can  be  played  separately  or  together, 
at  the  will  of  the  operator. 


STRETCHER  MAY  BE  BRIDGE 
OR  LADDER 

A  stretcher  for  wounded  soldiers, 
especially  designed  for  use  in  moun- 
tain campaigns  and  capable  of  being 
easily  changed  into  various  forms  use- 


Courtesy  L' Illustration 


Stretcher  for  Army  Use  in  Mountain  Campaigns 

ful  for  other  purposes,  Jias  been  in- 
vented recently  by  a  French  army 
surgeon. 

As  shown  in  the  illustration,  the 
manner  of  carrying  the  stretcher  in 
the  mountains  leaves  the  hands  of  the 
carriers'free,  which,  of  course,  is  a  great 
convenience.  The  hammock-like  litter 
is  so  suspended  that  its  frame  always 


remains  horizontal  and  sideways  up- 
setting is  impossible.  When  desired, 
the  stretcher  can  be  converted  into  a 
bridge  for  the  crossing  of  clefts  in  the 
rock,  or  a  ladder  to  scale  a  steep  wall 
of  rock  or  ice. 

The  implement  is  constructed  en- 
tirely of  steel  tubing,  weighs  from  25 
to  30  lb.,  can  be  folded  into  s.  very 
small  compass,  and,  in  the  form  of  a 
bridge  or  ladder,  is  strong  enough  to 
sustain  the  weight  of  two  or  three  men. 


PEANUT  OIL  CAN  DRIVE 
DIESEL  ENGINE 

Peanuts  are  excellent  food  for  ele- 
phants, but  that  this  nut  should  also 
provide  an  excellent  food  for  the  in- 
ternal-combustion engine  to  operate  on 
might  seem  an  exaggeration,  were  it 
not  for  the  fact  that  Doctor  Diesel  in- 
sists that  his  engine  can  use  peanut  oil 
almost  as  effectively  as  the  cheap 
grades  of  natural  mineral  oil. 

This  engine  can,  in  fact,  use  most 
any  vegetable  or  animal  oil  for  fuel, 
which,  it  is  predicted,  may  promote  in- 
dustrial development  in  regions  where 
the  cost  of  mineral  oil  is  prohibitive. 


F        :  WILLIAM  D.  MARKINS 
ASSOCfATE  PROFESSOR  OF  CHEMISTRY 
:  -  .  CHICAGO  UNIVERSITY 


ONE  of  the  greatest  problems  of  today  is 
that  of  preventing  the  enormous  wastes 
due  to  smoke  and  the  resultant  loss  of  money, 
and  destruction  of  vegetation ;  and  to  also 
lessen  the  injury  to  the  health  of  human  be- 
ings, and  the  number  of  deaths  among  animals 
which  come  from  its  action. 

It  is  strange  that  so  little  is  known  in  regard 
to  smoke,  but  that  the  importance  of  such 
knowledge  is  just  beginning  to  be  understood 
is  shown  by  the  very  recent  establishment  in 
the  University  of  Pittsburgh  of  a  laboratory 
for  the  sole  purpose  of  studying  smoke  from 
a  scientific  standpoint.  In  this  laboratory, 
started  less  than  a  year  ago,  there  are  already 
25  specialists  studying  this  problem.  The 
United  States  Bureau  of  Mines  is  also  studying 
the  problem  of  preventing  the  escape  in  cities 
of  the  black  smoke  due  to  coal,  and  it  has  just 
established  a  special  laboratory  in  San  Fran- 
cisco for  the  purpose  of  studying  the  smoke 
given  off  by  copper-smelting  plants.  Chicago 
is  conducting  a  study  of  its  own  problem; 
much  work  is  being  done  by  industrial  con- 
cerns, and  abroad  the  problem  is  being  scien- 
tifically attacked. 

That  the  work  now  being  done  is  entirely 
inadequate  may  be  seen  when  it  is  considered 
that  the  smoke  inspector  in  the  city  of  Chicago 
estimates  that  the  damage  caused  annually  in 
that  city  by  the  soot  and  other  ingredients  of 
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Great  Chimney  of  Western  Smelter  Which  was  Found  to  Carry  Out 
over  5,000,000  Lb.  of  Matter  Per  Day 


smoke  amounts  to  $50,000,000  in 
ruined  merchandise,  and  on  the  same 
basis,  it  is  said 


that  the  damage  m 
the  entire  United 
States  w  o  u  1  d  be 
about  $600,000,000 
in  one  year.  This, 
however,  does  not 
by  any  means  rep- 
resent the  entire 
loss,  since  the 
black  soot  which 
escapes  and  does  a 
large  part  of  the 
damage,  is  really 
wasted  coal,  and 
it  is  estimated  that 
the  coal  lost  in  the 
smoke  amounts 
on  the  average  to 
about  10  per  cent 
of  all  that  is  used. 
In  other  words, 
the  average  pur- 
chaser  of  coal, 
when  he  pays  five 
dollars  a  ton  for  it, 
tosses  fifty  cents 
worth  out  of  t  h  e 
chimney  un- 


Tree  Killed  by  Smoke  from  Distant  Smelter 


burned,  to  do  damage 
to  his  neighbors,  and 
then  usually  wastes  a 
large  proportion  of  the 
heat  in  the  four-and-a- 
half-dollars  worth  that 
is  left.  When  it  is 
realized  that  the  pur- 
chaser of  this  ton  of 
coal  is  also  paying  for 
his  share  of  the  300,- 
000,000  tons  of  coal 
that  are  wasted  in  this 
country  every  year, 
some  comprehension 
may  be  gained  of  the 
magnitude  of  wastes  of 
this  nature.  However 
large  these  figures,  the 
work  of  the  govern- 
ment has  shown  that 
the  losses  are  even 
greater  than  they 
would  indicate,  for  by 
converting  the  coal  into  a  gas  called 
producer  gas,  not  only  is  all  the  dam- 
age due  to  the 
soot  of  smoke 
eliminated,  but  in 
addition,  by  using 
the  gas  in  a  gas 
engine,  a  ton  of 
coal  gives  two  and 
a  half  times  as 
much  power  as  it 
would  in  a  steam 
engine. 

What  is  smoke? 
To  most  people 
smoke  is  just 
smoke,  but  to 
those  who  have 
studied  it,  smoke 
is  much  more 
complex  and  cor- 
respondin  gly 
more  interesting. 
We  may  think  of 
ordinary  coal 
smoke  as  made  up 
of  two  parts,  the 
smoke  that  we  see 
and  the  smoke 
that  we  cannot 
see,  or  the  visible 
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smoke,  and  the  invisible.  The  visible 
smoke  we  call  soot,  and  this  is  a  very 
remarkable  and  a  very  injurious  sub- 
stance. About  one-half  of  the  soot  is 
carbon,  which  is 
commonly  known  in 
the  form  of  charcoal 
or  graphite,  or  in  a 
still  purer  state  as 
the  diamond.  A 
form  of  carbon, 
which  is  much  more 
like  soot,  is  called 
lampblack,  and  this 
is  used  for  making 
black  paint.  Those 
familiar  with  lamp- 
black paints  know 
that  it  takes  very 
little  of  the  paint  to 
blacken  a  large  sur- 
face, and  this  is  also 
one  of  the  properties 
of  soot,  the  one 
which  makes  it  so 
injurious  to  delicate 
fabrics  and  even  to 
more  ordinary  cloth- 
ing. 

In  addition  to  the 
carbon,  soot  contains 
about  one-fifth  of  its 
weight  of  tar  and  oil, 
and  these  very  sticky 
substances  cause 
soot  to  have  some- 
what -the  properties 
of  a  paint,  and  make 
it  much  more  diffi- 
cult to  remove  the 
black  substance 
from  any  kind  of 
cloth.  This  tar  and 
oil  seem  to  be  some- 
what caustic  in  their 
action,  and  cause  the 
soot  to  have  an  in- 
jurious efifect  on  the 
leaves  of  plants,  but 
much  more  injurious 
than  this  is  the  sul- 
phuric acid,  amounting  to  about  one- 
twentieth  of  the  weight  of  the  soot. 
This  acid  eats  up  cloth,  the  leaves  of 
trees,  and  even  into  stones  or  the  steel 


Near  View  of  Monster  Smelter  Chimney,  Rising 
1,100  Ft.  above  the  Valley 


rails  of  the  railways.  It  may  not  eat 
holes  in  the  cloth,  but  it  weakens  the 
fabric,  and  on  leaves  it  often  causes  the 
formation  of  spots.  Besides  these  sub- 
stances soot  contains 
a  large  number  of  in- 
gredients of  interest 
to  a  chemist,  which 
are  here  put  down  in 
order  to  show  its 
complexity.  It  con- 
tains ammonia,  best 
known  as  a  cleaning 
fluid ;  phosphate  of 
lime,  a  constituent 
of  bones ;  from  one- 
tenth  to  one-fourth 
of  its  weight  of  sand  ; 
and  small  quantities 
of  potash,  soda,  lime, 
magnesia,  iron,  phos- 
phate of  aluminum, 
chlorine,  s  u  1  p  h  o- 
cyanogen,  carbonic 
acid,  water,  and 
traces  of  other  sub- 
stances. 

The  throwing  out 
of  visible  smoke  may 
be  stopped  by  burn- 
ing the  coal  in  a 
proper  way ;  or  by 
converting  it  into 
gas,  and  then  burn- 
ing this  gas ;  or  by 
precipitating  out  the 
soot  by  electricity, 
according  to  the 
process  invented  by 
Doctor  Cottrell  o  f 
the  Bureau  of  Mines. 

The  most  injurious 
constituents  of  the 
invisible  smoke  are 
sulphur  dioxide, 
sometimes  called 
sulphurous  acid,  the 
odor  of  which  is 
known   to  everyone 


who   has   lighted  a 


sulphur  match ;  and 
sulphuric  acid.  These  substances  are 
produced  by  the  burning  of  the  sulphur 
in  the  coal,  and  they  have  an  injurious 
effect  upon  the  trees,  as  may  be  seen 
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Smoke  from  Burning  Oil  in  Texas  Oil  Fields —  Though  the  Heaviness  of  This  Smoke  is  Apparent  to 
Solid  Matter  as  Some  Kinds  of  City  Smoke  Which  have  been  Analyzed 


in  the  neighborhood  of  South  Chicago, 
in  Pittsburgh,  and  near  many  railway 
tracks  in  cities.  They  are  known  in  a 
much  more  concentrated  form  in  the 
invisible  part  of  smelter  smoke,  so  that 
the  damage  to  the  trees  around  some 
copper  smelters  may  be  traced  for  a 
distance  as  great  as  30  miles  from  the 
smelter,  and  the  loss  to  the  forests  in 
the  vicinity  of  the  smelters  of  the  west 
has  amounted  to  many  millions  of 
dollars. 

What  would  you  think  of  the  loss 
of  a  million  dollars  a  year  up  one 
chimney?  It  is  probable  that  there 
has  never  been  a  loss  so  great  as  this 


in  exactly  this  way,  but  a  western 
smelter  has  had  a  very  interesting  ex- 
perience. A  few  years  ago  it  was 
found  that  very  large  quantities  of 
arsenic,  copper,  sulphuric  acid,  and 
other  substances,  were  being  thrown 
out  by  their  four  great  smokestacks. 
The  arsenic  especially  gave  them  con- 
siderable trouble,  for  the  farmers,  some 
of  whom  lived  as  far  as  15  miles  away, 
claimed  that  their  cattle  were  being 
poisoned  by  the  smoke  and  were  dying, 
and  that  no  one  wished  to  buy  the  hay 
which  was  the  principal  crop  of  their 
farms,  since  it  seemed  to  have  bad 
efifects  on  the  cattle  that  ate  it. 
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Anyone,  It  Actually  Does  not  Contain  as  Much 
in  Recent  Studies 


In  order  to  remedy  matters,  the 
smelter  company  built  one  great 
smokestack,  the  top  of  which  was  1,100 
ft,  above  the  valley  below,  in  order  to 
^throw  the  smoke  so  high  that  the  sul- 
phur dioxide  and  sulphuric  acid  would 
not  again  come  down  to  the  surface  of 
the  earth,  and  it  was  supposed  that  the 
gases  would  do  no  more  damage.  The 
great  stack  and  the  flues  which  led  to 
it  are  said  to  have  cost  nearly  a  million 
dollars.  The  great  flues,  which  carried 
the  smoke  from  the  smelter  up  the 
mountain  side  to  the  foot  of  the  stack, 
w^ere  built  very  large,  in  order  that  all 
of  the  solid  part  of  the  smoke,  which 


contained  copper  and  arsenic,  might 
settle  out  before  the  smoke  escaped. 
This  great  flue  was  2,200  ft.  long,  the 
first  1,200  ft.  being  60  ft.  wide,  and  the 
remaining  1,000  ft.,  120  ft.  in  width. 
The  depth  of  the  flue  from  its  top  to 
the  bottom  of  the  excavation,  was  36  ft. 
That  this  flue  was  very  effective  in  re- 
ducing the  amount  of  copper  lost  is 
shown  by  the  saving  of  about  a  half 
million  dollars  worth  of  copper  per  year 
by  its  use. 

It  would  seem  that  such  an  efl:ective 
flue  as  this  would  stop  the  losses,  but 
an  analysis  of  the  smoke  from  the 
stack,  made  several  years  later,  showed 
that  even  after  this  large  amount  of 
copper  had  settled  out  of  the  smoke, 
over  4,000  lb.  of  copper  per  day,  at  that 
time  worth  about  one  thousand  dollars, 
still  escaped  from  the  top  of  the  stack, 
and  the  wheels  of  mowing  machines 
run  in  hay  fields  miles  away,  became 
rapidly  coated  with  copper  from  the 
copper  in  the  soil.  This  copper  in  the 
soil,  however,  had  been  collecting  from 
the  smoke  for  years. 

The  farmers  still  claimed  that  their 
horses  and  cows  were  being  killed  by 
the  grass  of  their  ranches.  In  order 
to  determine  if  arsenic  were  still  being 
thrown  off  in  the  smoke,  analyses  were 
made  by  Professor  R.  E.  Swain,  of 
Stanford  University,  and  the  writer. 
The  average  of  these  analyses  gave  the 
astounding  result  that  59,270  lb.  of 
arsenic  escaped  from  the  stack  in  one 
day.  According  to  the  toxicologist 
Blythe,  the  smallest  dose  of  arsenic 
trioxide  which  has  killed  a  man  is  2% 
grains.  If  this  amount  would  always 
prove  fatal,  the  above  result  would  in- 
dicate that  the  smelter  gives  off  enough 
arsenic  to  kill  each  day  more  people 
than  there  are  in  the  United  States. 
Why  should  not  all  of  the  people  in 
this  valley  be  killed  by  such  a  great 
amount  of  arsenic?  No  deaths  among 
human  beings  have  been  traced  to  the 
smoke,  and  it  has  not  been  proved  that 
in  any  case  even  injury  to  the  health 
has  resulted.  This  is  because  human 
beings  do  not  eat  the  grass  or  hay  upon 
which  the  arsenic  settles,  and  they  get 
only  the  relatively  small  amount  of 
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A  California  Smelter  Method  of  Treating  Smoke.  The  Smoke  is  Cooled  through  Long  Pipes  and  Then  Passes 
through  Woolen  Bags,  3,000  being  Employed.  From  the  Bags  There  is  Taken  Daily  by  Automatic  Shakers 
about  25  Tons  of  Solid  Matter 


arsenic  which  they  inhale  with  the  air 
they  breathe.  The  cows  and  horses, 
on  the  other  hand,  eat  the  grass  upon 
which  the  arsenic  may  fall  for  months. 
The  writer  has  gathered  the  leaves  of 
trees  near  a  smelter  in  Washington, 
which  contained  on  them  an  amount 
of  arsenic  equal  to  over  4  per  cent  of 
the  weight  of  the  dried  leaves,  and 
grass  gathered  near  by  contained  1.3 
per  cent. 

The  analyses  made  on  the  smoke  of 
the  smelter  first  referred  to  showed  that 
the  volume  of  the  smoke  issuing  from 
the  top  of  the  stack  was  3,526,000,000 
cu.  ft.  per  day,  and  that  this  smoke  con- 
tained 4,775  lb.  of  lead;  6,090  lb.  of 
zinc;  4,320  lb.  of  antimony;  447,600  lb. 
of  sulphuric  acid,  and  4,636,000  lb.  of 
sulphur  dioxide.  If  all  of  this  sulphur 
dioxide  were  converted  into  sulphuric 
acid  and  sold  at  $10  per  ton,  which  is 
less  than  the  market  price,  it  would 
yield  over  $20,000  per  day.  Here  the 
difficulty  is  the  cost  of  transportation, 
but  the  sulphuric  acid  might  be  used 
to  convert  the  phosphate  rock  found 
not  far  from  the  smelter,  into  a  valu- 
able fertilizer. 

The  wastes  of  smoke  are  well  illus- 
trated Ijy  the  fact  that  the  soil  near  the 
abandoned  stacks  of  the  old  smelter 
contained  so  much  copper,  gold,  and 
silver,  that  the  top  soil  of  the  hills  was 


stripped  off  and  smelted,  and  while 
there  are.no  figures  as  to  the  amounts 
of  these  metals  recovered  it  is  known 
that  their  value  was  very  great. 

Of  the  two  problems,  that  of  getting 
rid  of  the  visil3le  smoke  from  coal,  and 
that  of  preventing  the  escape  of  the 
injurious  or  valuable  constituents  of 
smelter  smoke,  the  former  is  by  far  the 
more  important,  since  it  affects  the 
lives  of  millions  of  people  in  the  United 
States  alone.  A  rich  man  can  nowhere 
else  get  so  large  a  return  for  his  money 
in  good  to  humanity  as  he  can  from 
money  given  to  large  universities  in 
our  great  cities  for  scientific  investiga- 
tions in  regard  to  the  best  means  of 
preventing  the  great  damage  done  by 
smoke  to  life  and  property.  The  es- 
tablishment of  the  laboratory  for  this 
purpose  in  Pittsburgh  is  a  step  in  the 
right  direction,  but  the  problem  is  one 
of  so  great  a  magnitude  that  similar^ 
laboratories  should  be  established  in 
all  of  our  great  cities. 


(Tin  recent  experiments  in  Germany, 
aluminum  has  been  brought  to  a  liquid 
condition  capable  of  being  spread  when 
cold  over  any  dry  surface.  The  com- 
position is  applied  with  a  brush,  like 
paint,  and  is  said  to  be  a  perfect  sub- 
stitute for  tin  in  plating,  being  proof 
against  atmospheric  influences. 
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SANITARY  TAXICABS  FOR 
CHICAGO 

Chicago  is  said  to  be  the  first  city  to 
use  the  new  cleanable  taxicab.  The 
back  and  side  cushions  are  mounted  on 
framework  instead  of  being  attached 
to  the  body  proper,  the  framework  be- 
ing slipped  into  keyways  on  the  body. 
Thus  the  upholstering  of  the  seats, 
back  and  both  sides  of  the  interior  can 
be  removed  and  cleaned  in  a  few  mo- 
ments' time,  keeping  the  cab  clear  of 
all  filth  and  odor  that  might  otherwise 
accumulate. 

OXYGEN  USED  IN  MAKING 
ALTITUDE  RECORD 

The  French  airman  Legagneux,  who 
broke  the  world's  altitude  record  for 
aeroplanes  by  rising  to  a  height  of 
17,881  ft.,  carried  with  him  a  tube  of 
oxygen,  which  he  began  to  use  when 
he  passed  above  15,000  ft.  The  ascent 
took  45  min.  20  sec.  Legagneux 
reached  an  altitude  of  1,805  ft.  higher 


Legagneux,  Holder  of  the  World's  Altitude  Record 
with  Oxygen  Apparatus  in  Place 

than  Garros,  who  rose  to  a  height  of 
16,076  ft.  12  days  before  the  former's 
record-breaking  flight. 


THE  STERN  FRAME  OF  THE  "TITANIC'S"  SUCCESSOR 


The  stern  frame  for  the  new  mon- 
ster White  Star  liner,  which  is  to 
take  the  place  of  the  ill-fated 
^'Titanic,"  weighs  75  tons,  and  is 


said  to  be  the  largest  ever  cast. 
The  new  liner,  which  is  building 
at  Belfast,  will  be  christened  the 
"Britannic." 


The  75-Ton  Stern  Piece  for  the  "Britannic,"  the  Successor  of  the  lU-Fated  "Titanic" 


SOME    OF    THE    FINE    BUILDINGS  DESIGNED 


Final  plans  for  the  architecture  of 
the  Panama-Pacific  Exposition  at  San 
Francisco,  in  1915,  have^  been  definitely 
accepted,  and  all  of  the  main  exhibit 
buildings  are  expected  to  be  completed 
before  July,  1914,  eight  months  before 
the  exposition  is  to  be  opened  to  the 
public.  The  exhibit  group  of  struc- 
tures will  be  the  loftiest  exposition 
buildings  ever  constructed,  and  one  of 
the  architectural  features  will  be  the 
series  of  inner  courts  between  the  main 
exhibit  palaces,  each  court  expressing 
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FOR    THE    PANAMA- PACIFIC  EXPOSITION 


some  distinct  architectural  design. 
The  center  group  of  exposition  struc- 
tures will  comprise  14  main  exhibit 
palaces.  The  tower  of  the  Court  of 
Honor,  shown  in  the  center  of  the  il- 
lustrations, will  rise  to  a  height  of  375 
ft.  The  East  Court  is  shown  in  the 
upper  left  corner,  with  Festival  Hall 
to  the  right  of  it,  and  a  niche  of  the 
Court  of  Four  Seasons  below.  The 
Fine  Arts  Palace  is  shown  in  the  upper 
right  corner,  and  beneath  is  a  view  of 
the  Court  of  Four  Seasons. 
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How  the  Olympic  Stadium  in  London  would  Look  Converted  into  a  Lion  Hunt  for  Wealthy  Sportsmen 


REMARKABLE  LION  HUNT  PROPOSED   FOR  LONDON 


Much  space  was  given  recently  in 
English  illustrated  journals  and  daily 
papers  to  Frank  Bostock's  remarkable 
scheme  for  providing  London  with  an 
actual  "lion  hunt."  The  proposition 
was  to  organize  a  club,  to  convert  the 
stadium  in  which  the  Olympic  games 
of  1908  were  played  into  an  imitation 
patch  of  African  lion  country,  and  to 
stock  it  with  lions,  which  members  of 
the  club  could  hunt  to  their  hearts' 
content,  while  other  members  watched 
the  sport  from  well-protected  cages. 
The  stadium,  as  it  would  appear  so 
converted,  is  shown  in  the  accompany- 
ing illustration.  But  few  of  the  Eng- 
lish newspapers  took  the  proposition 
seriously,  although  considerable  oppo- 
sition was  raised  against  the  scheme  at 
first,  because  of  the  erroneous  report 
circulated  to  the  effect  that  the  hunt- 
ing included  the  "shooting"  of  lions, 
whereas  the  capturing  of  them  over 
and  over  again  is  all  that  was  intended. 

Much  fun  has  been  directed  at  the 
scheme.  It  is  not  unlikely,  for  in- 
stance, that  the  friends  of  a  "brave 


hunter,"  seated  in  one  of  the  cages, 
might  call  out  to  him:  "Hey,  Jim, 
he's  right  over  there  to  the  left." 

Frank  Bostock,  lion  tamer  and  ex- 
hibitor, who  proposed  the  scheme,  died 
at  the  time  it  was  creating  the  most 
comment. 


SAFETY  LAMP  CAUSES  EYE 
DISEASE  IN  COAL  MINES 

While  progress  in  science  has  en- 
abled industrial  concerns  to  greatly  in- 
crease their  output  and  has  made  the 
life  of  the  worker  much  easier,  at  the 
same  time  it  exacts  its  penalties  and  it 
has  recently  been  discovered  that  the 
safety  lamp  used  by  the  modern  miner 
has  greatly  increased  the  prevalence 
of  an  eye  trouble  which  seriously  im- 
pairs the  sight  of  the  underground 
worker,  especially  coal  miners.  This 
trouble  has  been  known  for  some  time 
and  is  believed  to  be  caused  by  the 
great  eye  strain  to  which  the  men  are 
subjected  when  working  in  the  dim 
light  of  the  safety  lamp.     In  mines 
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where  an  apen-flame  light  or  candle 
can  be  used,  the  disease  is  rarely 
found.  In  Great  Britain  records  show 
that  some  1,618  miners  were  found  to 
be  sulfering  from  the  disease  during 
one  year,  and  the  loss  in  money  is  esti- 
mated at  more  than  $155,000,  repre- 
sented by  the  compensation  paid  these 
men  under  the  law.  This,  of  course, 
does  not  take  into  account  the  reduced 
earning  capacity  of  the  men  during  the 
progress  of  the  disease  to  that  point 
of  acuteness  which  made  them  eligible 
to  compensation  under  the  law.  This 
is  one  of  the  occupational  diseases  to 
which  much  study  is  now  being  given, 
though  no  real  remedy  has  yet  been 
found. 


IRON  MOLD  FOR  CONCRETE 
CAPITALS 

In  the  construction  of  concrete  col- 
inmns  and  capitals  for  a  new  building 
iin  Dayton,  Ohio,  the  contractors  used 
an  effective  type  of  malleable-iron  form 
for  the  latter.  The  columns,  which  are 
octagonal  in  shape,  were  poured  in 
forms  made  of  vertical  planks.  The 
malleable-iron  forms  for  the  capitals 
were  mounted  on  top  of  the  column 
forms,  as  shown  in  the  illustration. 

It  is  claimed  that  the  malleable-iron 
form  of  this  type  is  little,  if  at  all,  more 
expensive  than  wood,  and,  being  per- 
fectly rigid  when  clamped  together, 
will  not  become  distorted  under  the 
pressure  of  concrete,  or  warp.  The 


Malleable-Iron  Forms  for  the  Construction 
of  Concrete  Capitals 

forms  can  be  adjusted  to  the  various- 
sized  capitals  by  the  use  of  filler 
castings. 


SHOOTING  OUT  FIRES 

One  of  the  most  effective  pieces  of 
fire-fighting  machinery  possessed  by 
Philadelphia  is  the  "cannon  wagon, 
shown  in  the  accompanying  illustra- 
tion. It  was  designed  by  Ed- 
ward A.  Waters,  chief  of  the 
department,  for  service  in  con- 
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nection  with  high-pressure  mains  at 
fires  occurring  in  the  business  section 
of  Philadelphia.  The  high-pressure 
hose  is  attached  to  the  monitor,  or  tur- 
ret nozzles  with  which  the  wagon  is 
equipped,  and  the  hose  is  manned  by 
firemen  specially  trained  for  this  work. 
In  cases  where  the  fire  is  accessible, 
the  "cannon  wagon"  has  been  found 
quick  and  efifective  in  extinguishing  a 
blaze. 


RADIUM  PARTICLE  SAVED 
FROM  ASHES 

An  English  firm  of  chemists,  that 
hires  out  radium  to  physicians,  went 
through  an  unusual  operation  recently 
in  an  attempt  to  recover  a  particle  of 
this  precious  substance,  the  weight  of 
which  was  about  one-thirteenth  of  a 
grain,  valued  at  about  $500. 

The  radium  particle,  rented  to  a 
local  doctor,  was  contained  in  a  little 
liolder  known  as  the  applicator,  to 
which  it  was  attached  by  strong  var- 
nish. After  applying  the  radium  to 
the  body  of  a  patient,  the  physician 
removed  the  applicator  and  the  surg- 
ical dressing  at  the  same  time,  and 
threw  both  into  the  grate  fire.  As  the 
bandages  flared  up,  the  doctor  realized 
his  mistake,  but  it  was  too  late  to 
rescue  the  radium,  as  it  had  mingled 
-with  the  cinders. 

All  the  ashes  in  the  fireplace  were 
•collected,  placed  in  a  cardboard  box, 
and  sent  to  the  firm  of  chemists.  The 
test  applied  showed  the  ashes  to  be 
radioactive  and  to  contain  nine-tenths 
of  the  radium  originally  contained  in 
the  applicator,  and  this  was  recovered. 


LARGER  SIEGE  GUNS 
FOR  U.  S.  ARMY 

The  old  siege  ordnance  of  the  United 
States  army,  which  consists  of  5-in. 
iield  guns  and  7-in.  howitzers,  is  to  be 
discarded  for  guns  now  being  designed. 
The  most  important  of  these  is  a  ^'.G-in. 
howitzer  which  will  fire  a  shell  weigh- 
ing 250  11).  This  gun  will  be  the  min- 
imum size  of  the  siege  ordnance. 


A  SPEAKING  ELECTRIC  LAMP 

A  surprising  and  to  the  layman  even 
miraculous  discovery  was  recently 
made  by  two  German  physicists.  Ac- 
cidental, as  so  many  other  new  con- 
quests of  science,  it  opens  up  quite 
interesting  possibilities,  being  nothing 
less  than  the  transmission  of  sound 
through  the  medium  of  a  tungsten 
lamp. 

In  the  course  of  some  experiments, 
the  scientists  had,  for  an  entirely  for- 
eign purpose,  connected  a  very  sen- 
sitive microphone  receiver  in  circuit 
with  the  lamp,  together  with  other 
electrical  apparatus  that  made  the 
current  serviceable  for  telephone  pur- 
poses, and,  to  their  surprise,  what  was 
whispered  into  the  receiver  could  be 
distinctly  heard  when  the  ear  was 
brought  near  the  lamp.  As  the  bulb 
of  the  lamp  is  a  vacuum,  it  could  not 
be  ordinary  sound  waves  produced 
through  temperature  variations  and 
consequent  vibrations  in  the  filament, 
but  the  scientists  attempt  to  explain 
the  phenomenon  by  assuming  that  the 


Cableway  of  a  Pennsylvania 
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vibrations  of  the  filament  were  trans- 
mitted to  the  thin  glass  walls  of  the 
bulb,  and  that  these,  in  their  turn, 
produced  the  sound  waves  perceived 
by  the  ear. 


COAL  DIRECT  FROM  MINE 
TO  FURNACE 

A  large  manufacturing  plant  located 
in  the  Pennsylvania  coal  fields  employs 
a  very  novel  and  inexpensive  method 
of  bringing  coal  to  its  furnaces.  The 
company  owns  a  coal  claim  in  an  ad- 
jacent hill  to  which  a  heavy  aerial  cable 
is  strung. 

A   car,   shown   in   the  illustration, 
is  suspended  from  the  cable  on  two 
double-flanged  wheels  and  is  used  to 
carry  coal  direct  from  the  mine  to 
the  coal  bins  in  the  boiler  rooms  of 
the  plant.   The  car  is  also  utilized 
to  carry  off  the  furnace  slag,  and  ^ 
other  refuse.     Motive  power  is 
furnished  by  an  electric  motor  at  : 
the  entrance  to  the  mine,   and  ; 
transmitted  by  means  of  a  long  ; 
pulling  cable. 


LIVERPOOL  MAY  HAVE  SUS- 
PENSION BRIDGE 

It  is  proposed  to  erect  a  suspension 
bridge  of  the  type  spanning  the  East 
River,  New  York,  across  the  River 
Mersey,  Eng.,  to  connect  Liverpool 
with  Birkenhead,  The  proposed  bridge 
would  have  a  central  span  of  about 
2,000  ft.,  two  end  spans  of  about  1,000 
ft.,  and  would  be  60  ft.  wide,  with  a 
clearance  of  150  ft,  from  the  surface  of 
the  water  at  high  tide  to  the  under  side 
of  the  roadway.  The  extreme  distance 
between  the  approaches  would  be  two 
miles.  Provision  would  be  made  for 
elevators  at  convenient  places  at  each 
side  of  the  river  to  raise  the  dockside 
traffic  to  the  bridge. 

The  cost  of  the  structure  is  estimated 
at  $14,500,000. 


Manufacturing  Plant  Carries  Coal  Direct  from  Its  Own  Mine  on  the  Hillside  to  Its  Furnaces 
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A  Fleet  of  German  Submarines  Ready  for  the  Naval  Maneuvers 


GERMANY'S  UNDER -SEA  FIGHTERS 

A  fleet  of  German  submarines  in  naval  maneuvers  in  the  North  Sea. 
dock  are  shown  in  the  accompanying  While  they  were  navigating  under 
illustration.  These  little  under-sea  water,  two  of  the  huge  Zeppelin  air- 
fighters  played  a  prominent  part  in  the  ships  navigated  the  air  overhead. 


ALL-STEEL  BUMPING 
POSTS 

A  railway  bumping  post  of  interest- 
ing design  is  shown  in  the  accompany- 
ing illustration.    These  posts  are  com- 


A  New  Type  of  Bumping  Post 


plete  within  themselves,  requiring  no 
concrete  or  earthwork  foundations  or 
reinforcement,  and  can  be  moved  from 
one  location  to  another  if  desired.  The 


force  of  the  blow  is  taken  by  a  heavy 
cast-steel  head,  supported  by  four 
pieces  of  steel  rail,  which  are  bolted 
direct  to  the  railway  tracks. 


HIGH-PRESSURE  GAS  PIPES 
WELDED  WITH  TORCH 

By  use  of  the  oxyacetylene  torch  it 
is  now  possible  to  lay  high-pressure 
gas  mains  without  couplings  of  any 
kind,  one  length  of  tubing  being 
welded  to  the  next.  This  was  done  in 
a  recent  installation  of  approximately 
5,000  ft.  of  8-in.  steel  tubing  in  San 
Francisco.  The  piping  was  laid  under 
the  most  difficult  conditions,  and 
afforded  an  excellent  opportunity  for 
a  practical  test  of  the  adaptability  of 
oxyacetylene  welding  to  high-pressure 
gas  mains. 


'T^HE  question  of  whether  our  own  merchant  marine  engaged  in  coastwise 
traffic  shall  or  shall  not  pay  canal  tolls,  which  has  occasioned  so  much 
comment  on  the  other  side,  turns  out  to  be  a  very  simple  matter  after  all. 

There  can  be  no  discrimination  against  vessels  of  other 
nations,  because  vessels  of  other  nations  are  not  allowed  to 
engage  in  our  coastwise  traffic.  This  prohibition  has  been  in 
force  for  many  years,  and  antedates  the  construction  of  the 
canal.  To  impose  tolls  on  our  own  ships  carrying  our  own  freight 
from  one  part  of  our  own  country  to  another  part  is  simply 
to  tax  ourselves,  for  the  consumer  —  ourselves — must 
ultimately  pay  the  freight,  or  tax,  in  the  increased  cost  of  the  article  carried. 
We  are  already  paying  a  tax  in  interest  on  canal  bonds,  and  will  continue  to 
pay  for  many  years  to  come,  for  it  was  not  expected  the  canal  earnings  would 
pay  operating  expenses  and  interest  on  its  cost  for  some  years  at  least. 


Panama 
Canal 
Rates 


Our 
National 
Sin 


"\^E  are  continually  reminded  of  the  need  of  conservation  of  our  natural 
resources — forests,  mines,  water  powers  and  the  like — and.  action  in 
this  direction  is  highly  desirable,  if  not  even  now  absolutely  necessary.  Given 
sufficient  time,  the  forests  may  be  increased,  the  water 
powers  extended  from  a  few  months  to  the  entire  year,  and 
dying  soils  revived.    But  there  is  a  yet  more  important 
waste  that  is  nation-wide,  and  is  found  where  there  are 
neither  forests,  nor  mines,  nor  water  powers.    It  exists  in 
every  state  and  is  growing  all  the  time,  not  only  by  reason  of 
larger  population,  but  at  an  increasing  percentage  as  well. 
This  is  the  waste  in  the  home  kitchen. 

As  a  nation  we  have  practiced  extravagance  from  childhood ;  really  a 
natural  and  logical  sequence  in  a  land  of  apparently  inexhaustible  resources, 
where  valuable  hardwood  trees  were  burned  to  clear  the  land  for  cultivation, 
which  same  land  later  produced  so  bountifully  that  corn  was  often  used  as 
fuel  because  it  was  too  cheap  to  sell.  Those  days  have  passed,  it  is  true — ■ 
never  to  return  again  in  the  United  States.  But  the  condition  named  was 
only  one  of  many,  incident  to  the  growth  of  this  country;  and  however  justi- 
fiable such  wastes  may  have  been  in  their  day,  and  while  not  practiced  at 
the  present  time,  they  nevertheless  contributed  to  the  growth  of  a  spirit  of 
reckless  wastefulness  which  has  now  pervaded  all  classes.  Even  the  most 
thrifty  immigrants,  born  and  reared  to  exercise  the  most  extreme  economies, 
soon  lose  much  of  it  after  a  few  years  in  America,  which  throws  away  every 
day  in  the  year  enough  food  alone  to  feed,  and  feed  much  better  than  some 
are  now  fed,  a  nation  of  15,000,000  souls;  as,  for  instance,  the  combined 
population  of  European  Turkey  and  Persia,  or  all  of  Manchuria.  Perhaps  we 
will  comprehend  it  better  in  terms  of  our  own  cities;  that  is,  enough  is  wasted 
through  carelessness  or  ignorance  in  preparation,  or  thrown  away  after  cooking, 
to  actually  feed^ — though  perhaps  not  quite  as  well  as  they  are  fed,  but  to 
sufficiently  feed^ — the  combined  population  of  the  following  cities:  New  York, 
Chicago,  Philadelphia,  Cincinnati,  St.  Louis,  San  Francisco,  New  Orleans, 
Los  Angeles,  Omaha,  Denver,  Portland,  Ore.,  St.  Paul,  Minneapolis, 
Detroit,  Milwaukee,  Cleveland,  Buffalo  and  Kansas-  City,  Mo.  Seems 
impossible,  but  the  figures  are  under  rather  than  overestimated. 
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Fire- 
Prevention 
Day 


Just  think  of  it ;  enough  nourishing  food  absolutely  wasted  in  this  country 
everyday  to  feed  every  man,  woman  and  child  In  18  of  its  largest  cities! 
Part  of  this  loss  is  due  to  ignorance  and  carelessness  of  servants,  but  a  very 
large  portion  is  waste  for  which  the  housewife  is  responsible.  At  only  10  cents 
per  meal  the  above  loss  amounts  to  $4,500,000  per  day,  or  $1,642,500,000 
per  year. 

The  only  wonder  is  the  "high  cost  of  living"  is  so  low. 

[=]□[=] 

T^IRE-Prevention  Day,  while  not  yet  dignified  as  a  public  holiday,  is  steadily 
making  progress  in  the  scope  of  its  influence.  The  idea  originated  in 
Chicago  and  the  anniversary  of  its  great  fire  was  logically  chosen  as  the 
date.  On  this  day  special  attention  is  called  to  fire  preven- 
tion and  fire  waste,  and  a  general  cleaning  up  of  factories, 
warehouses,  stores  and  homes  is  urged  in  public  press  and 
by  circulars  and  posters.  There  is  now  a  National  Fire 
Prevention  Association,  which  this  year  presents  the  familiar 
figures  in  a  new  way.  The  average  per  capita  loss  in  six 
European  countries  is  33  cents;  in  the  United  States,  $3. 
A  family  of  five,  whether  rich  or  poor,  thus  pay  an  annual  fire  tax  of  $15, 
because  the  loss  is  figured  in  as  part  of  the  cost  of  production,  and  the  con- 
sumer finally  pays  in  articles  purchased.  Chicago  has  a  fire  loss  of  $5,000,000 
every  year,  while  Berlin,  same  size,  has  only  $175,000  per  year.  The 
Chicago  fire  department  costs  $3,000,000  annually,  while  Berlin  spends  only 
$300,000.  We  think  the  fire  insurance  companies  pay  the  loss  ;  they  don't ; 
you  and  1  and  all  the  rest  pay;  the  insurance  company  merely  collects  and 
disburses  the  money.  Here  a  house  burns  up  and  all  the  neighbors  join  in 
sympathy  and  help.  Over  in  Europe,  where  they  have  the  fire  business  down 
to  a  fine  point,  the  neighbors  are  indignant  if  your  house  gets  afire,  and 
soundly  resent  the  danger  you  have,  however  unintentionally,  brought  to  them. 
To  get  afire  there  is  on  a  par  with  getting  the  smallpox,  and  is  a  very 
unpopular  thing  to  do.  In  addition,  the  owner  of  the  premises  has  to  pay  a 
good,  round  sum  for  the  use  of  the  fire  department,  even  if  it  does  no  more 
than  come  to  the  place.  In  some  cities  the  luxury  of  having  one's  chimney 
burn  out  costs  $25,  and  other  forms  of  fire  indulgence  in  proportion.  The 
result  is,  people  are  careful  themselves,  and  v/atchful  of  their  houses  and 
their  servants. 

For  ten  years  past  our  national  fire  loss  has  been  $30,000  an  hour, 
night  and  day;  $250,000,000  a  year,  or  $2,500,000,000  in  10  years. 

At  $10,000  per  mile,  this  two  and  a  half  billion  dollars  would  have  built 
250,000  miles  of  good  roads;  about  5,000  miles  for  each  state.  It's 
another  instance  of  our  national,  inborn  recklessness  of  value;  the  outgrowth 
of  the  same  careless,  thoughtless  spirit  which  wastes  45,000,000  meals  a 
day  referred  to  in  "Our  National  Sin."  As  a  nation  we  are  frisky,  coltish 
and  regardless  in  these  things;  but  it  does  seem  as  though  we  had  sown 
about  enough  of  these  wild  oats,  and  should  begin  to  exercise  some  of  the 
wisdom  of  adult  nationhood. 

This  business  of  being  fined  for  your  house  getting  on  fire  would  be  a 
very  unpopular  piece  of  legislation,  just  as  a  fine  for  throwing  too  many  tin 
cans  in  the  alley  is  unpleasant,  but  that  is  just  the  beauty  of  the  scheme. 
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The  average  man  would  writhe  more  at  paying  $50  for  service  of  the  fire 
department  which  put  out  his  fire  than  over  the  $500  loss  on  what  burned  up. 
But  one  thing  is  certain,  he  would  not  be  called  on  to  pay  a  second  similar 
fine  for  a  long  time.  Our  present  system  seems  all  wrong.  Here  in  Chicago, 
for  instance,  we  are  taxed  $3,000,000  per  year  to  put  out  the  other  fellow's 
fire — and  incidentally  to  save  our  own  property  from  contagion — whereas, 
the  fellow  who  through  carelessness  had  the  fire  which  endangered  the  rest 
of  us  is  the  one  who  should  foot  the  most  of  the  bill. 

[=]□[=] 

"LJAVING  thus  so  nicely  disposed  of  the  Fire  Loss,  which  presumably  will 
be  greatly  reduced  after  publication  of  the  above  comment,  we  come  to 
the  question  of  fire  drill  in  factories  and  large  offices.  The  public  schools 
have  -demonstrated  repeatedly  the  value  of  the  training  which 
is  now  given  in  most  cities,  but  in  thousands  of  manufacturing 
plants,  little  or  no  attention  is  paid  to  the  matter.  Under 
compulsion  from  the  insurance  companies,  emergency  equip- 
ment for  putting  out  incipient  fires  is  provided  and  maintained 
in  a  condition  of  more  or  less  utility — quite  frequently  less — 
but,  as  a  rule,  the  vastly  more  valuable  human  lives  are  left 
to  shift  for  themselves.  The  drill  is  most  Important  in  those  places  where 
women  and  girls  are  employed,  but  necessary  wherever  large  numbers  are 
employed.  One  Chicago  concern  employing  1,800,  chiefly  young  women, 
empties  its  building  in  three  minutes.  The  building  is  supposed  to  be  fireproof, 
but  nevertheless  the  drill  is  practiced  regularly.  However,  municipal  authorities 
state  it  is  in  the  smaller  plants  where  fire  drill  is  neglected  and  greatly  needed. 
Small  plants  are  usually  more  poorly  equipped  in  such  matters  and  there  is  a 
corresponding  lack  of  discipline  in  carrying  on  the  work.  Some  cities  are 
adding  a  fire-protection  bureau  to  their  administration,  and  supervision  of  fire 
drill  would  be  assumed  by  this  department.  Fire  drill  should  be  made  compul- 
sory in  places  where  people  in  any  considerable  numbers  work,  just  as  it 
already  is  generally  compulsory  in  public  schools.  After  the  first  drill  —  which 
is  usually  treated  by  the  employes  as  a  farce  —  there  comes  a  spirit  of  appre- 
ciation and  cooperation,  and  finally  a  genuine  pride  in  doing  the  thing  well, 
just  as  on  board  ship  the  boat  drill  is  perhaps  the  most  interesting  feature  of 
the  voyage. 

[=]□[=] 

A/TASSACHUSETTS  is  justly  proud  of  its  state  roads,  which  are  a  revela- 
^^■^  tion  to  visitors  from  other  states;  other  New  England  states  have  some, 
and  New  York  is  coming  into  line.   These  roads  have  cost  millions  of  dollars. 

Then  we  travel  westward  across  1 ,500  miles  of  thickly  settled 
country  with  very  few  all-the  -year-good  roads  until  we  reach 
Colorado,  where  the  good  -roads  problem  is  being  demon- 
strated in  a  way  which  must  sooner  or  later  command  the 
attention  of  all  the  other  states.  There  1 ,000  miles  of  highway, 
ranking  with  the  best  in  the  world,  have  already  been  con- 
structed entirely  with  state-convict  labor.  And  these  good 
roads  have  cost  14  cents,  which  otherwise  would  have  cost  $1 .  In  other  words, 
the  money  which  ordinarily  would  have  built  one  mile  has,  under  the  Colo- 
rado system,  built  seven  miles. 


Convict- 
Built 
Roads 
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It  was  my  privilege  last  month  to  listen  to  Thomas  B.  Tynan,  warden  of 
the  Colorado  penitentiary,  who  occasionally  finds  time  to  leave  home  and 
tell  the  intensely  interesting  story  of  how  he  has  solved  the  question,  not  only 
of  what  to  do  with  convicts,  but  how  to  reform  them  at  the  same  time.  He 
tells  part  of  the  story  in  moving  pictures,  showing  his  men  in  citizen's  clothes, 
busily  at  work  drilling,  blasting,  plowing,  hauling  and  surfacing;  in  many  cases, 
out  in  the  mountains,  in  sparsely  settled  districts,  with  every  facility  imaginable 
for  escape.  But  one  looks  in  vain  for  the  customary  guards  with  long-range 
rifle  at  command.  No  guards,  no  shackles,  no  distinctive  garb,  absolutely 
nothing  to  distinguish  the  convicts  from  their  foreman,  except  that  the  foreman 
rides  a  horse.  These  men  work  in  large  bodies,  often  several  hundred;  only 
one  barrier  stands  between  them  and  escape;  and  it  is  impossible  for  the 
moving  picture  to  show  that  barrier,  for  it  is  a  Man's  Honor.  In  fact,  the 
honor  system  was  partly  a  result  of  the  discovery  that,  to  efficiently  guard  the 
prisoners,  the  expense  was  equal  to  the  saving  effected  by  their  work,  and  hence 
of  no  financial  advantage.  And  so  the  honor  system  was  proposed  amid  plenty 
of  predictions  of  failure  and  very  few  of  success. 

Now,  as  Warden  Tynan  remarks,  the  Colorado  convict  is  no  saint,  and 
about  25  per  cent  of  them  are  dangerous  and  should  be  confined.  Of  the  75 
per  cent  some  really  should  not  be  where  they  are,  and  all  can  be  trained  to 
better  citizenship  for  return  to  freedom,  by  treating  them  as  men.  In  accord- 
ance with  this  theory,  which  has  been  confirmed  in  practice,  the  men  who  are 
allowed  to  go  out  on  the  work  are  treated,  housed  and  directed  in  their  work 
like  any  well-arranged  railroad  camp  outfit.  They  construct  their  own  tem- 
porary living  quarters,  but  there  are  no  bolts  on  the  doors  nor  bars  on  the 
windows.  True,  they  all  retire  to  bed  and  arise  at  one  time,  but  so  do 
soldiers.  The  men  are  worked  in  rural  districts;  they  do  not  go  to  town,  and 
unless  a  man  breaks  a  rule  he  need  never  return  to  the  prison.  He  can  serve 
his  full  term  in  the  open  air,  and  when  his  time  expires  he  has  become  pro- 
ficient in  something —  surveying,  blacksmithing,  farming  or  other  occupations 
for  which  there  is  a  demand.  Not  only  that,  but  by  earnest,  faithful  work  of 
eight  hours  daily  and  observance  of  the  rules  he  can  reduce  a  five-year  term 
one  half. 

During  the  past  two  years  only  one  man  in  200  has  run  away;  he  is 
invariably  recaptured  and  must  then  serve  10  years  within  the  prison  walls. 
Colorado  is  about  to  put  all  its  county  jails  under  the  penitentiary  board, 
when  the  jail  prisoners  will  be  worked  in  the  same  way.  The  spirit  of  the 
Colorado  system  is  "unconscious  reform,"  growing  out  of  the  feeling  that 
some  one  has  confidence  in  him.  The  good  roads  they  build  and  the  farms 
they  work  for  their  own  support  are  a  part  of  the  means  to  the  greater  object. 

Every  year,  in  the  United  States,  150,000  men  are  added  to  the  prison 
roll.  Of  these  about  112,500  are  capable  of  reform  under  the  Colorado 
plan.  But  from  the  mere  standpoint  of  wasted  production  this  vast  army 
should  be  employed. 

The  results  are  tremendous,  for  100.000  men  represent  30,000,000 
days'  work  a  year.  If  Warden  Tynan  could  only  tell  his  simple  story  and 
show  his  pictures  in  every  city  and  town  in  the  land,  in  100  years  we  should 
have  1 ,000,000  miles  of  good  roads. 

H.  H.  WINDSOR 


Must  America  Trail  Europe  in  Aviation? 

By  MAJOR  SAMUEL  REBER 

Chief  Signal  Officer,  Eastern  Division,  U.  S.  Army,  Chairman  of  the  Contest  Committee,  Aero  Club  of  America 

[For  an  answer  of  constructive  criticism  to  the  above  question,  the  Editor  naturally  turned  to 
Major  Reber  because  of  his  commandingr  position  in  the  technical,  military  and  sporting  development  of 
aviation  in  America,  and  because  his  only  motive  in  the  science  is  to  encourage  the  best  results  from  the 
best  men  using  the  best  material.] 


THE  result  of  the  last  contest 
for  the  Gordon-Bennett  Aviation 
Trophy,  at  Clearing,  Illinois,  Septem- 
ber 9,  was  undoubtedly  a  great  sur- 
prise to  all  Americans  who  have  not 
followed  closely  the  development  of 
aviation  in  this  country.  Up  to  the 
close  of  the  starting  time  on  that  day 
the  public  at  large  had  somehow  a  con- 
fident feeling  that  the  American  sport- 
ing spirit  had  provided  the  means  and 
that  American  engineering  skill  had 
produced  a  defender  with  which  an 
American  pilot  could  keep  the  cup 
safely  anchored  in  our  country. 
France,  the  only  challenging  nation 
that  sent  her  ma- 
chines and  pilots  to 
wrest  from  us  the 
world's  most  coveted 
trophy,  won  so  easily 
and  proved  her  su- 
premacy in  the  air  in 
such  a  decided  manner 
as  to  incline  one  to 
take  liberties  with 
Bret  Harte's  w  e  1  1- 
known  lines  and  ask, 
with     some  reason, 

Is  American  aviation  a  failure, 
And  has  the  airman's  race  played  out? 

The  results  of  this  race  mark  the 
advance  in  aviation  from  year  to  year ; 
the  machine  and  motor  winning  the 
trophy  are  universally  accepted  as  rep- 
resenting the  highest  development  in 
the  art  from  a  mechanical  and  engineer- 
ing point  of  view,  and  the  successful 
pilot  is  hailed  as  king  of  the  air  for  the 
year.  When  the  winning  machine,  mo- 
tor, and  pilot  are  all  of  the  same  na- 
tionality, the  supremacy  of  the  air  is 
yielded  without  hesitation  or  dissent 
to  the  country  producing  the  winning 
trinity.  In  this  yearly  blue-ribbon 
event  in  aviation,  which  since  its  initia- 
tion in  1909  has  been  over  a  closed 
circuit,  the  distance  has  increased  from 


"America,  which  gave  birth  to 
the  art  of  aviation  and  which  led 
the  world  during  the  period  of  its 
early  development,  has  been  distanced 
by  the  great  nations  of  Europe 
and,  with  the  exception  of  the 
hydro  -  aeroplane,  has  contributed 
practically  nothing  to  the  advance- 
ment of  the  science  or  the  art  in  the 
past  three  years." 


12A  to  124.2  miles  and  the  average 
speed  of  the  winning  machine  from 
46.9  to  105.1  miles  per  hour.  An  Amer- 
ican pilot,  Glenn  H.  Curtiss,  with  a 
biplane  and  engine  of  his  own  design 
won  the  first  race  at  Reims  in  France 
The  second  race  was  won  by  an  Eng- 
lish pilot,  Claude  Grahame-White,  with 
a  Bleriot  monoplane  and  a  Gnome  en- 
gine at  Belmont  Park  in  this  country. 
America  is  credited  with  the  third  vic- 
tory at  Eastchurch  because  the  parents 
of  the  winning  pilot,  Weymann,  who 
drove  a  Nieuport  monoplane  equipped 
with  a  Gnome  engine,  were  American 
citizens — a  rather  barren  victory  for 
America  from  an  avia- 
tion standpoint.  The 
last  race  was  won  by 
a  French  pilot,  Ved- 
rines,  in  a  Deper- 
d  u  s  s  i  n  monoplane 
equipped  with  r. 
Gnome  engine. 
France,  who  for  the 
two  preceding  years 
had  supplied  the  win- 
ning machine  and 
motor,  finally  suc- 
ceeded in  completing  the  winning- 
trinity,  at  Clearing,  Illinois,  where  the 
best  that  America  could  do  was,  within 
the  last  three  minutes  before  the  close 
of  the  starting  time,  to  send  up  an  old- 
type  Wright  machine  with  an  old-type 
Wright  engine  which  flew  for  less  than 
15  minutes  and  seemed  like  an  old 
mother  bird  hovering  over  her  progeny 
glorying  in  their  achievement.  The 
performance  of  the  French  trinity,  the 
pilot,  the  plane,  and  the  engine,  was 
truly  remarkable,  as  will  be  seen  from 
the  diagram  showing  the  time  of  each 
lap,  4.14  miles  in  length,  Vedrines' 
average  speed  being  105.1  miles  per 
hour.  The  speed  at  which  he  made 
his  fastest  lap  was  106.3  miles  per  hour 
and  that  at  which  he  made  his  slowest 
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was  103.2  miles  per  hour.    The  won- 
derful skill  of  the  pilot  is  evidenced  by 
the  fact  that  the  maximum  percentage- 
variation  in  speed  made  in 
any   lap   from   his  averajare 
speed  was  1.8  per  cent,  or 
in  other  words,  a  speed  reg- 
ulation obtained  only  in  the 
highest  types  of  automatic 
machinery,  truly  remarkable 
indeed,  when  one  considers 
the  physical  strain  of  driving, 
'for  over  70  minutes,  a  ma- 
chine traveling  at  an  average 
rate  of  105  miles  per  hour. 

America  which  gave  birth 
to  the  art  of  aviation  and 
which  led  the  world  during  the  period 
of  its  early  development  has  been  dis- 
tanced by  the  great  nations  of  Europe 
and,  with  the  exception  of  the  hydro- 
aeroplane, has  contributed  practically 
nothing  to  the  advancement  of  the 
science  or  the  art  in  the  past  three 
years.  When  our  aeroplanes  are  com- 
pared with  those  of  the  French,  for 
example,  the  advantage  is  immeasur- 
ably on  their  side  so  far  as  the  correct 
applications  of  engineering  principles, 
design,  ruggedness  and  strength  of 
landing  gear,  control,  exquisite  perfec- 
tion of  details  and  finish  are  concerned. 
Their  motors  have  a  much  better  per- 
formance record  than  any  made  in 
America. 


At  the  close  of  the  year  1908,  Wilbur 
Wright  held  all  the  important  world's 
records  in  aviation,  none  of  which  has 


been  subsequently  held  by  an  Ameri- 
can pilot  or  machine  at  the  close  of 
any  succeeding  year.  Through  the 
genius  of  the  Wrights,  America  led 
the  world  at  the  beginning  of  1909,  but 
has  retrograded  since  that  time  until 
it  is  now  far  behind  France,  Germany, 
England,  and  Italy,  not  only  in  the 
number  of  pilots,  types  of  aeroplanes 
and  engines,  but  also  in  engineering 
skill  and  construction.  The  year  1909 
was  memorable  for  the  great  improve- 
ment in  the  skill  of  the  pilots  as 
shown  in  the  increased  distance,  dura- 
tion, and  height  of  their  flights ;  the 
beginning  of  cross-country  flying  and 
the  first  crossing  of  the  English  Chan- 
nel, a  feat  that  today  attracts  no  par- 


The  Cup  Defender  Built  by  a  Syndicate  to  Represent  America,  But  Which  did  Not  Fly  in  the  Race 
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ticular  attention.  1910  is  notable  for 
the  exploitation  of  aviation  from  a 
promoting  and  sporting  point  of  view 
as  evidenced  by  the  large  number  of 
aviation  meets  held  throughout  the 
world.  The  year  1911  saw  the  appear- 
ance of  a  practical  hydro-aeroplane ; 
the  development  of  cross-country  fly- 
ing in  the  long-distance  circuits  of 
Europe,  and  the  addition  of  the  aero- 
plane to  the  war  material  and  the 
military  airman  to  the  personnel  of 
the  armies  of  the  great  military  powers. 
This  year  has  been  marked  by  the  great 
advances  made  abroad  in  engineering 
and  construction  and  by  the  successful 
employment  of  the  aeroplane  in  actual 
war. 

A  wave  of  enthusiasm,  caused  by  the 
reports  of  the  performances  of  the 
pioneer  pilots,  spread  over  the  country 
in  1910  and  led  our  people  to  throng- 
to  the  meets  and  exhibi- 
tions in  various  parts  of 
the  land.  The  first  meet, 
held  at  Los  Angeles,  in 
January,  was  a  success 
both  from  a  sporting  and 
financial  point  of  view, 
and  it  seemed  after  this 
meet  that  the  new  art 
would  find  its  principal 
support  as  a  sport.  Sub- 
sequent meets,  while 
highly  satisfactory  from 
the  point  of  view  of  the 
performance  of  the  ma- 
chines and  pilots,  were 
not  successful  finan- 
cially. The  most  impor- 
tant meets  held  in  this 
country,  one  at  Belmont 
Park  in  1910  and  two  in 
Chicago,  one  in  1911  and 
the  other  last  September, 
were  organized  for  the 
purpose  of  advancing 
public  interest  in  avia- 
tion in.  this  country.  The 
support  that  the  organ- 
izers received  from  the 
public  at  large  will  not,  I  am  afraid, 
induce  public-spirited  citizens  to  ven- 
ture again  in  this  field.  The  exhibition 
field  has  likewise  proven  as  barren. 


Most  of  the  exhibition  companies  that 
have  toured  the  country  have  been 
forced  out  of  existence  from  want  of 
financial  success;  those  in  existence 
have  difficulty  in  making  their  ex- 
penses, while  the  competition  of  in- 
dividual airmen  for  contracts  for  ap- 
pearance at  country  fairs  has  rendered 
the  making  of  a  mere  living  extremely 
difficult  for  the  fraternity.  The  public 
is  no  longer  satisfied  with  safe  and  sane 
flying,  but  demands  spiral  glides,  dips 
of  death,  etc.,  which  have  in  the  past, 
and  will  in  the  future,  greatly  increase 
the  number  of  unnecessary  fatalities. 
A  serious  effort  was  made  this  spring 
to  organize  an  1800-mile  circuit  in  the 
middle  west  for  the  purpose  of  develop- 
ing cross-country  flying,  a  most  im- 
portant branch  of  aviation  of  which 
nearly  all  our  pilots  have  no  knowl- 
edge ;  and  in  only  one  of  the  ten  large 


"The  would-be  constructor  in 
the  back  yard  obtaining  his  plans 
from  an  octavo  volume  on  '  How 
to  Build  an  Aeroplane.'  " 


cities,  Chicago,  was  the  necessary  sup- 
port secured.  In  fact,  it  seems  that  the 
American  public  is  not  sufficiently  in- 
terested in  aviation  to  give  it  the  finan- 
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to  establish  it 


cial  support  necessary 
as  a  recognized  sport. 

1907,  the  Signal  Corps  of  the 


In 


tests  to  demonstrate  his  skill.  Five 
officers  only  have  passed  the  required 
test  and  two  of  these  are  no  longer 
army,  realizing  the  value  of  aviation  as     on  aviation  duty.    During  the  August 


The  Gallaudet  Monoplane  "Bullet,"  Which,  It  was 

an  adjunct  to  the  military  art,  issued 
specifications  covering  the  construc- 
tion of  aeroplanes  for  military  purposes 
and  received  over  twenty  tenders  for 
machines.  But  one  firm  of  construc- 
tors, the  Wrights,  delivered  a  machine 
in  1908,  which  during  the  acceptance 
trials  fell,  killing  Lieutenant  Selfridge 
and  badly  injuring  Orville  Wright.  As 
a  result  of  this  accident,  the  trials  were 
postponed  until  the  following  summer 
when  the  machine,  having  successfully 
passed  the  required  test,  was  accepted 
and  t  w  o  p  i  1  o  t  s 
were  trained  by 
the  Wrights. 
Since  that  time, 
progress  i  n  mili- 
tary aviation  could 
not  be  made  as 
Congress  did  not 
appropriate  funds 
for  this  purpose 
until  1911,  when 
the  sum  of  $125,- 
000  was  made 
available.  This 
year,  Congress 
has  authorized  an 
expenditure 
of  $100,000.  In 
1911,  a  school  for 

the  training  of  military  airmen  was 
established  at  College  Park,  Maryland, 
where  there  are  at  present  nine  officers 
on  duty  and  four  machines  available. 
Before  an  officer  is  rated  as  a  military 
airman  he  is  required  to  pass  certain 


IZO 

/ 

100 

80 

7 

©0 

-10 

WSTANC 
AND 

20 

/ 
/  GOR 

/  1 

ERASE  S 
IN  THE 
DON-BEI 
:UP  RACI 
303— 131 

JNCTT 

s 

■2. 

0 

Hoped,  would  have  Competed  in  the  Great  Race 

maneuvers  in  Connecticut,  there  were 
but  three  aeroplanes  available  for  re- 
connoissance  work,  none  of  which 
could  carry  an  observer  in  addition  to 
the  pilot  (an  essential  requisite  for 
efficient  results),  and  two  of  them 
could  not  be  used  when  most  needed 
on  account  of  engine  trouble  due  to 
defective  design.  Fortunately,  the 
skill  of  the  pilots  offset  the  defects 
of  the  machines  and  their  reconnois- 
sance  work  proved  the  great  value  of 
the  aeroplane  as  an  essential  part  of 
the  equipment  of  an  army.  Congress 
has  not  appreciated  the  importance  of 
or  given  adequate  support  to  military 
aviation.  On  the  other  hand,  the  great 
nations  of  Europe  have  realized  its  im- 
portance, and  France  has  led  the  world 
in  its  utilization.  Aviation  has  ap- 
pealed more  strongly  to  the  imagina- 
tion and  esprit  of  the  French  people 
than  to  the  rest  of  the  world.  This 
nation,  seeing  an  opportunity  of  in- 
creasing its  military  strength  over  that 
of  its  neighbors,  who  have  not  been 
so  prompt  to  appreciate  the  utility  of 
aviation,  raised  large  sums  of  money 
by  popular  subscription  for  the  pur- 
chase of  aviation  material  for  the  army, 
and  public  opinion  has  forced  the  gov- 
ernment to  support  and  develop  the 
fourth  arm  of  the  French  army.  The 
French  and  English  governments  have 
for  the  past  two  years  given  direct  sup- 
port and  encouragement  to  manufac- 
turers .by  money  awards  at  military 
trials  and  subsequent  orders  for  the 
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machines  winning  in  the  trials.  The 
importance  that  the  nations  of  Europe 
have  attached  to  military  aviation  may 
be  judged  from  the  following  table: 

Country  Aeroplanes  Pilots  Appropriation 

Array  Navy  Total    Army  Navy  Total 

France  259  1  260  161  10  171  $7,492,000 

Russia  99  1  100  23  5  28  not  specified 

Germany  46  2  48  50  2  52  $1,000,000 

England  23  6  29  57  31  88  $1,540,000 

Italy  22  4  26  31  4  35  $2,000,000 

Japan  10  4  14  4  4  8  not  specified 

United  Staies  4  2  6  10  4  14  $100,000 

China  1—1  1—1  not  specified 


Experience,  experi- 
ment and  application 
of  engineering  princi- 
ples have  advanced 
the  construction  of 
the  aeroplane  far  be- 
yond the  pioneer  ma- 
chines of  our  chief  in- 
V  e  n  t  o  r  s.  Judging, 
however,  from  the 
large  number  of  freak 
machines  that  are  to 
be  seen  in  the  hangars 
around  our  aerodromes,  there  is  no 
general  realization  that  the  correct 
design  of  an  aeroplane  calls  for  a  new 
branch  of  engineering — aeronautical 
engineering — which  embraces  physics, 
mechanical  engineering,  meteorology 
and  even  marine  engineering  and  naval 
architecture.  It  is  to  be  hoped  that  the 
day  will  soon  come  when  the  carpenter 
shop  or  the  back  yard  will  no  longer 
serve  as  a  factory  nor  the  would-be  con- 
structor obtain  his  plans  from  an  octavo 
volume  on  ''How  to  Build  an  Aero- 
plane," or  from  the  pages  of  an  aero- 
nautical journal.  The  number  of  imi- 
tators of  successful  designs  is  great, 


What  American  Aviation 
Needs  : 
Support  by  the  public 
Support  by  the  government 
Federal  control  of  flying 
Endowed  aeronautical  laboratories 
Aeronautical  engineering  courses  in 

technical  colleges 
Scientific  construction  methods 
Improved  motors 


but  the  really  competent  designer  is  a 
''rara  avis"  in  this  country. 

Whatever  may  be  the  cause,  no  motor 
of  American  make  has  remained  in  the 
air  half  as  long  as  the  best  of  foreign 
production.  To  place  the  development 
of  mechanical  flight  on  a  correct  en- 
gineering basis,  the  cut-and-try  meth- 
ods of  the  pioneers  must  give  way  to 
both  theoretical  and  practical  investi- 
gations of  the  laws  of  aerodynamics, 
and  the  correct  prin- 
ciples of  design,  and 
to  careful  tests  of 
machines  and  the  ma- 
terials entering  into 
their  construction. 
This  can  be  done  only 
in  suitably  equipped 
aeronautical  labora- 
tories 1)y  a  trained 
staff.  Unfortunately, 
there  is  no  such  lab- 
oratory in  this  country 
and  America  is  compelled  to  await  the 
results  obtained  in  the  foreign  privately 
established  and  endowed  laboratories, 
as  the  foreign  governmental  institu- 
tions do  not,  as  a  matter  of  military 
policy,  make  public  any  results. 

Outside  of  the  nominal  control  of 
licensed  pilots  in  sporting  events  by  the 
Aero  Club  of  America,  as  the  represen- 
tative of  the  International  Aeronau- 
tical Federation,  and  the  restrictions 
contained  in  the  laws  of  Connecticut, 
there  are  no  prescribed  governmental 
tests  to  ascertain  the  skill  of  airmen, 
no  inspection  of  machines  to  develop 
their    defects ;    no    inhibition  against 


An  old  type  Wright  machine  .  .  . 
like  an  old  mother  bird  hovering 
over  her  progeny." 
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carrying  passengers  or  flying  over 
cities;  no  rules  of  the  road  in  the  air. 
Under  the  present  conditions  in  this 
country,  any  person,  no  matter  how 
inexperienced,  may  fly  any  machine, 
no  matter  how  unsafe,  without  incur- 
ring any  legal  penalty,  and,  moreover, 
can  carry  as  a  passenger  any  person 
rash  enough  to  accompany  him.  On 
the  other  hand,  in  a  number  of  states 
an  attempt  at  suicide  is  a  crime. 

The  federal  government  has  pre- 
scribed regulations  looking  to  safe 
transit  on  land  and  over  water,  but 
has  neglected  transit  in  the  air.  The 
press  at  large  has  not  given  aviation 
any  real  support.  With  the  exception 
of  a  few  broad-minded  and  progressive 
journals,  it  has  devoted  its  columns  to 
the  exploitation  of  its  spectacular  side 
and  to  descriptions,  with  grewsome  de- 
tails, of  the  unfortunately  frequent 
casualties,  creating  the  impression  that 
aviation  is  unsafe,  unnecessary  and  of 
no  practical  utility.  The  public  has 
lost  interest  and  does  not  support  avi- 
ation as  a  sport;  the  government  has 
given  but  little  aid  in  developing  it  as 
an  adjunct  to  the  national  defense,  and 
has  imposed  no  regulation  or  restric- 
tion on  its  private  use ;  the  output  of 
aeroplanes  and  motors  in  this  country 
is  inferior  both  in  number  and  quality 
to  that  of  the  foreigners ;  our  airmen 
are  fewer  in  number  and  of  less  experi- 
ence ;  no  public-spirited  citizen  has  en- 


dowed an  aeronautical  laboratory  as 
has  been  done  in  many  instances 
abroad ;  our  technical  colleges  have 
not  afforded  opportunities  for  the 
scientific  training  of  aeronautical 
engineers. 

Such  is  the  present  status  of  Ameri- 
can aviation. 

Its  needs  are  evident  and  will  be 
satisfied  when  the  public  at  large  and 
the  government  give  the  same  measure 
of  support  to  it  as  is  given  abroad ; 
when  the  qualifications  of  airmen  and 
machines,  and  their  circulation  in  the 
air,  are  controlled  by  federal  regula- 
tions; when  aeronautical  laboratories 
are  established  and  technical  colleges 
turn  out  men  as  accomplished  in 
aeronautical  as  in  other  branches  of 
engineering;  when  our  constructors 
improve  their  methods,  and  our  me- 
chanical engineers  their  motors.  The 
successful  solution  of  the  problem  of 
dynamic  flight  was  due  to  America.  In 
view  of  what  she  has  done  in  other 
lines  of  endeavor,  America,  having 
once  led  the  world  in  this  new  art 
whose  possibilities  and  potentialities 
the  future  alone  can  portray,  can  con- 
fidently be  expected  to  regain  her  lost 
supremacy  of  the  air,  but  cannot  ac- 
complish this  without  the  earnest  co- 
operation of  all,  in  official  and  private 
life,  who  are  interested  in  the  welfare 
of  this  newly  born  handmaiden  of  civi- 
lization, aviation. 


WIRELESS  AN  AID  IN  THE 
MAKING  OF  MAPS 

Wireless  telegraphy  is  scheduled  to 
play  an  important  part  in  the  mapping 
of  Belgian  Congo.  According  to  ad- 
vices from  Brussels,  preparations  are 
being  made  to  do  a  large  part  of  the 
work  with  the  aid  of  portable  wireless 
sets.  It  is  well  known  that  an  exact 
result  can  be  obtained  for  the  differ- 
ence in  longitude  between  any  two 
points  as  shown  by  the  difference  in 
their  respective  astronomical  times.  It 
had  been  expected  that,  by  reason  of 
the  absence  of  telegraph  lines  in  that 


country,  10  years  would  be  required  for 
the  making  of  the  map,  but  with  the 
use  of  wireless,  the  work,  it  is  be- 
lieved, can  be  finished  in  two  years. 


CAn  unusually  large  photographic 
objective,  having  a  focal  length  of  15 
ft.  and  a  full  opening  of  over  6  in., 
was  recently  made  by  one  of  Ger- 
many's great  optical  manufa,cturers. 
It  gives  absolutely  sharp  definition 
within  a  space  of  7  by  9%  in.,  and  in 
a  picture  of  the  clock  tower  of  a 
church,  taken  at  a  distance  of  2% 
miles,  the  minute  divisions  of  the  clock 
dial  could  be  clearly  discerned. 
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FUNERAL   OF  JAPAN'S  EMPEROR 


Some  of  the  interesting  features  of 
the  funeral  of  the  Emperor  of  Japan 


in  America.  The  funeral  cortege 
passed  in  the  night,  and,  as  the  explod- 
ing of  flashlight  powder  could  not  for 
a  moment  be  thought  of,  the  center 
of  the  photographers'  stands  was 
equipped  with  powerful  electric  lights 
and  reflectors. 

The  funeral  car,  especially  built  to 
carry  the  coffin,  which  weighed  more 
than  3,000  lb.,  moved  on  two  wheels, 
each  of  which  was  constructed  to  give 
seven  different  melancholy  creaks. 
One  of  the  wheels  is  shown.  A  pecu- 
liar mark  of  respect  was  paid  by  the 
people  awaiting  the  passing  of  the 
funeral  cortege  -by  removing  their 
shoes  and  placing  them  in  front. 


Lower  Picture:   Shielded  Stands  of  the  Photographers 
and,  in  Insert,  Wheel  Constructed  to  Give 
Melancholy  Creaks 

are  shown  in  the  accompanying  illus- 
trations. The  stand  inclosed  with  black 
and  white  cloth  is  one  of  several  that 
were  located  at  advantageous  points 
along  the  line  of  march,  erected  as 
shields  behind  which  to  hide  the  pho- 
tographers who  took  the  funeral  pic- 
tures. It  would  have  been  sac 
to  allow  the  camera  men  to  take  the 
pictures  in  the  open  manner  customary 


BALKAN  WAR  CLOUD,  FOR  YEARS  MENACING 


Bulgaria,  the  most  formidable  mem- 
ber of  the  Balkan   League,  now  at 
war  with  Turkey,  is  a  warrior  coun- 
try, every  man  old  enough  to  shoulder 
a  gun  and  not  too  old  to  march,  being 
considered    a    fighting   unit.    A  pic- 
turesque account  of  the  aspect  pre- 
sented in  Sofia, 
capital,  during 
tion  is  given  by 
ent  of  the  Daily 
who  says : 
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THE  PEACE  OF  EUROPE,  AT  LAST  THUNDERS 


1  Lomlon  News 


the  streets  beating  up  reservists.  Bread 
becomes  hourly  dearer.  It  is  difficult 
to  get  a  meal  at  the  restaurants,  as 
the  cooks  and  waiters  have  been 
called  to  the  colors.  Soldiers  with 
fixed  bayonets  patrol  the  streets. 
Everyone  must  be  indoors  at  10 
o'clock  each  night.  Thousands  and 
thousands  of  peasants  are  arriving  in 
the  capital  to  buy  arms.  Trains,  arriv- 
ing and  departing,  are  so  crowded  that 
the  people  sit  on  the  footboards  and 
lie  on  the  tops  of  the  carriages.  The 
railway  station  presents  an  unforget- 
table sight,  with  endless  lines  of  trains, 
whose  engines  have  been  standing  for 
hours  under  steam  unable  to  depart 
because  the  line  is  blocked  with 
traffic. 

_     "All  the  shops  are  closed.  The  tram- 
way service  has  ceased.    Cab  horses 


Courtesy  The  Graphic,  London 


Servian  women  will 
fight  as  actual  sol- 
diers in  defense  of 
their  country,  should 
Turlcey  become  the 
aggressor.  Many  Mac- 
edonians have  thrown 
over  allegiance  to 
Turkey,  and  fight  as 
volunteers  with  the 
Servian  army. 


■  Ctourtesy  L'  Illustration,  Paris 
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have  been  commandeered.  Even  for- 
eign business  men  have  to  hand  over 
their  motor  cars  if  the  authorities 
requisition  them.  Uniforms  are 
already  exhausted,  and  the  reservists 
are  being  handed  scarf  and  arm- 
bands in  the  national  colors,  pending 
the  arrival  of  more  uniforms.  Thirty 
thousand  rifles  and  100,000  overcoats 
have  arrived  from  Russia." 

Similar  scenes  were  enacted  in 
Montenegro  and  Servia.  Montenegro 
is  a  nation  of  warrior-shepherds.  The 
field  armies  of  the  foes  of  Turkey  are 
given  as:  Bulgaria,  350,000  men;  Ser- 


AN  EAR  OF  CORN  SIXTY  FEET 
IN  HEIGHT 


Among  the  interesting  decorative 
features  of  the  first  annual  Industrial 


A  60-Ft.  Ear  of  Corn  Composed  of  Thousands 
of  Little  Ears 


via,  180,000;  Montenegro,  50,000;  and 
Greece,  100,000.  Turkey  in  Europe 
has  a  field  army  of  600,000  men,  and 
Turkey  in  Asia,  160,000  men. 

Aeroplanes  are  playing  an  important 
part.  Bulgaria's  "fourth  arm"  com- 
prises about  20  aeroplanes  of  different 
makes,  with  as  many  trained  military 
airmen.  Servia  has  about  eight  aero- 
planes, with  as  many  airmen ;  Greece 
has-  a  number  of  aeroplanes  and  six 
military  airmen  trained  in  France,  and 
Turkey  also  has  a  number  of  machines, 
eight  trained  native  airmen,  and  two 
German  airmen  serving  as  instructors. 


Exposition  and  Corn  Show  of  Terre 
Haute,  Indiana,  was  a  60-ft.  ear  of 
corn,  composed  of  a  framework  ve- 
neered with  ears  of  yellow  corn.  An 
American  flag,  36  ft.  long  by  25  ft. 
wide,  was  formed  of  red,  white  and 
blue  corn,  arranged  on  a  slanting- 
framework.  The  coal  fields  of  Indiana 
vv^ere  represented  by  a  monument 
artistically  carved  out  of  real  coal, 
and  the  glass  industries  by  a  bottle 
16  ft.  in  height. 


MARCONI  THREATENED  WITH 
LOSS  OF  SIGHT 

The  automobile  accident  in  which 
Sig.  Marconi  figured  in  Italy  recently 
resulted  more  disastrously  than  was 
at  first  expected.  The  injury  to  the 
right  eye,  which  threatened  the  famous 
wireless  inventor  with  total  blindness, 
necessitated  its  removal  in  order  to 
save  the  left,  the  operation  being  per- 
formed at  Spezia,  by  Prof.  Ernst 
Fuchs,  the  '  celebrated  oculist  of  the 
University  of  Vienna.  Marconi  stood 
the  painful  operation  without  flinching. 


CA  company  is  being  formed  in  Brazil 
for  the  purpose  of  exploiting  the  water 
power  of  the  Paulo  Affonso  Falls,  some 
150  miles  from  the  mouth  of  San  Fran- 
cisco River,  the  total  power  being 
estimated  at  1,300.000  hp.,  of  which 
at  first  only  200,000  will  be  utilized. 
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FIRST  AEROPLANE  CAPTURE  IN  WARFARE 


Courtesy  L*  Illustration,  Paris 


The  Italian  Aeroplane  Captured  by  Arabs  in  Tripoli 


In  view  of  the  part  the  aeroplane  is 
destined  to  play  in  modern  warfare  and 
has  played  in  the  recently  concluded 
war  operations  in  Tripoli,  such  an  oc- 
currence as  the  capturing  of  an  aero- 
plane by  the  enemy  would  naturally 
be  anticipated.  But  the  incident  de- 
picted in  the  illustration  herewith,  so 
far,  stands  alone  in  the  history  of  war. 
It  shows  the  flying  machine  of  Capt. 


Riccardo  Moizo,  of  the  Italian  artil- 
lery, captured  by  the  Arabs,  Sept.  9, 
when  he  was  compelled  to  descend  near 
their  camp  on  account  of  a  faulty 
motor.  The  natives  who  hauled  the 
machine  away  raised  the  two  hinged 
sections  of  the  horizontal  rudder,  as 
shown,  and  a  young  negro  boy  is  stand- 
ing in  the  body.  The  machine  was  a 
Nieuport-type  monoplane. 


NEW  METHOD  OF  DRYING 
OUT  PASTE 

A  quite  ingenious  innovation  in  the 
drying  out  of  the  more  or  less  fluid 
paste  which,  in  certain  industries,  is 
one  of  the  intermediate  stages  between 
raw  material  and  finished  product,  is 
the  invention  of  a  French  engineer. 

In  its  general  lines  the  drier  does  not 
diflfer  from  the  ordinary  type,  but  the 
usual  endless  conveyor  is  here  replaced 
by  a  belt  of  wire  cloth.  The  meshes  of 
this  cloth  are  spiral  in  shape,  which,  be- 
sides making  the  cloth  thick,  gives  it  a 
great  degree  of  longitudinal  elasticity 
so  that  it  passes  over  pulleys  and  roll- 
ers with  ease  and  even  tension.  Pass- 
ing through  the  paste  container,  the  in- 
terstices between  the  meshes  of  the 
belt  are  filled  with  paste,  any  surplus 
being  removed  by  suitable  and  conven- 


iently placed  scrapers.  The  belt  then 
passes  through  the  drying  chamber, 
and  at  the  other  end  the  dried  paste, 
lodging  in  the  meshes,  is  knocked  off 
by  shakers  and  drops  into  a  receptacle ; 
the  belt  then  again  passing  to  the  paste 
trough,  and  the  operation  continuing. 
Very  little  power  is  required  to  drive 
the  belt,  two  horsepower  being  suffi- 
cient for  a  drier  handling  1,100  lb.  of 
paste  an  hour. 


AIRMAN  KILLED  IN  BATTLE 

The  first  military  airman  killed  in 
actual  war  was  brought  crashing  to 
the  ground  with  his  aeroplane  by 
shrapnel  shells  while  flying  over 
Adrianople.  His  name  was  Popoff, 
and  he  had  been  an  aviation  instructor 
in  the  Russian  army  until  he  recently 
joined  the  Bulgarian  forces. 
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THE    ZONE    SYSTEM    OF   THE    NEW    PARCEL  POST 


When  the  parcel  post  goes  into 
effect  on  the  first  of  January,  the  oper- 
ation of  the  zone  system  of  rates  on 
parcels  is  sure  to  cause  much  confu- 
sion, for  on  the  face  of  things  it  is  very 
complicated,  though  actually  based  on 
a  very  simple  principle.  Each  post 
office,  by  that  time,  will  be  supplied 
with  maps,  showing  its  own  zones, 
and  handbooks  of  information,  but  it 
is  possible  now  to  work  out,  by  means 
of  reliable  maps,  the  zones  from  any 
point  in  the  United  States,  and  the 
accompanying  map 
shows  the  zones  of  rates 
on  parcels  mailed  in 
Chicago  as  an  example. 

The  purpose  of  the 
zones  is  to  charge  post- 
age on  a  parcel  accord- 
ing to  the  distance  it  is 
sent,  the  long  hauls 
by  railroad  requiring 
greater  postage  to  make 
the  system  self-support- 
ing. In  order  to  avoid 
too  great  complications, 
only  eight  zones  will  be 
established. 

Establishing  zones  by 
drawing  circles  of  differ- 
ent diameters,  with  each 
post  office  as  a  center, 
would  mean  an  imprac- 
ticable amount  of  figur- 
ing, so  instead  of  using 
townships  or  counties  as 
units  or  starting  points, 
it  was  decided  to  divide 
the  whole  country  into 
blocks    or    units,  each 
block  being  half  a  degree  of  latitude  in 
north-south  extension  and  half  a  de- 
gree of  longitude  east  and  west.  There 
are  3,500  of  these  units  in  the  country. 
Every  post  office  figures  its  rates  from 
the  unit  in  which  it  is  located,  and 
all  post  offices  in  that  unit  use  the 
same  rates. 

To  get  the  first  zone  the  following 
process  is  employed:  Find  the  center 
of  the  unit  in  which  your  post  office  is 
located.  Draw  a  circle  of  50  miles 
radius  around  that  center.    Every  unit 


or  more  than  half  of  which  is  within 
that  circle,  is  included  in  the  first  zone 
from  any  post  office,  and  the  postage 
rate  is  5  cents  for  the  first  pound,  and 
3  cents  for  each  additional  pound. 

The  second  zone  is  determined  by 
drawing  with  the  same  center  a  circle 
of  150  miles  radius.  Every  unit  which 
lies  wholly  or  in  part,  even  a  small 
part,  within  this  circle  is  in  the  second 
zone  from  any  post  office,  and  the  rate 
is  6  cents  for  the  first  pound,  and  4 
cents  for  each  additional  pound. 


First  Rate  Zone  of  Chicago  Includes  All  Units  within  a  50-Mile  Radius 
from  the  Center  of  the  Chicago  Unit,  except  Those  Being  More  Than 
Half  Outside  the  Circle.    Thus  Nine  Units  are  Included  in  the  Zone 

The  method  by  which  the  second 
zone  is  determined  is  used  for  all  the 
other  zones;  their  radii  and  rate  of 
postage  for  first  and  additional  pounds, 
respectively,  being  as  follows:  Third 
zone,  300  miles ;  7  cents,  5  cents. 
Fourth  zone,  600  miles;  8  cents,  6 
cents.  Fifth  zone,  1,000  miles ;  9  cents, 
7  cents.  Sixth  zone,  1,400  miles;  10 
cents,  9  cents.  Seventh  zone,  1,800 
miles;  11  cents,  10  cents;  and  the 
eighth  zone,  all  territory  still  further 
away,  including  the  Philippines  and 


which  lies  wholly  within  that  circle,     island    possessions,    12     cents  flat. 
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GERMANY'S  BATTLE-OF- 
NATIONS  MEMORIAL 


The  Cyclopean  monument 
erected  in  Leipzig,  Germany,  as 
morial  to  the  heroes  who  fell  in 
the  famous  "Battle  of  the  Na- 
tions," which  raged  near  Leip- 
zig for  three  days  in  1813,  and 
resulted  in  the  defeat  of  the 
French  army  commanded  by 
Napoleon  at  the  hands  of  the 
Prussian,  Austrian,  Russian 
and  Swedish  armies,  is  nearing 
completion. 

The  vast  pile  rises  to  a 
height  of  about  300  ft.  The 
colossal  stone  figures  circling 
the  dome  of  the  monument  are 
each  40  ft.  in  heio:ht. 


being 

a  nie- 


DYNAMITE  BLASTING  ON 
THE  CANAL 

Scientific  study  and  much 
practical  experimentation  have 
enabled  the  engineers  on  the 
Panama  Canal  to  greatly  re- 
duce the  number  of  accidents 
due  to  misfiring  of  dynamite. 


by  Arthur  Lee  Robinson  of  the  canal 
force. 

In  one  year  5,087,000  lb.  of  dynamite 
were  used  on  the  canal,  and  a  great 
deal  of  trouble  resulted  from  the  strik- 


i 


especially  the  delayed  accidental  explo- 
sions of  dynamite  which  did  not  fire 
at  the  time  planned.  An  account  of 
these  results  has  recently  been  given 


Copyrighted  by  Berliner 
Illustrations-Gesellschaft 

Huge  German  War  Monument  Nearing  Completion 

of  unexploded  dynamite  by  the 
steam  shovels.  This  wrecked  the 
steam  shovels  and  injured  the  opera- 
tors. It  was  thought  that  the  failure 
of  the  dynamite  to  explode  was  due  to 
the  fact  that  even  the  best  detonators 
soaked  up  enough  water,  when  kept 
submerged  24  hours,  to  render  them, 
in  part,  useless.  When  a  number  of 
charges,  often  a  hundred,  were  set  off, 
only  about  90  exploded,  and  the'  other 
10  remained  to  cause  accidents. 

The  manufacturers  of  detonators 
were  notified  of  the  trouble,  and  later 
it  became  possible  to  purchase  detona- 
tors which  were  waterproof.  When 
these   were   procured,   and   the  best 
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grades  of  dynamite  purchased,  it  was 
believed  that  accidents  from  unex- 
ploded  dynamite  would  cease,  but  acci- 
dental explosions  still  came. 

Mr.  Robinson  found  that  the  unex- 
ploded  charges  resulted  from  the  use 
of  ordinary  hand  batteries  which  are 
usually  employed  for  this  purpose. 
By  using  transformers,  such  as  em- 
ployed on  ordinary  alternating-cur- 
rent lighting  circuits,  and  connecting 
each  charge  with  a  separate  wire  (con- 
nection in  parallel),  it  was  found  that 
all  of  the  charges  were  exploded.  Thus 
by  these  simple  changes  a  very  great 
saving  of  money  and  of  lives  has  been 
effected. 


ELECTRIC  FLASHING  SIGN  ON 
MOTOR  TRUCK 

Using  the  sides  of  the  body  of  a 
motor  delivery  truck  as  a  ''flashing" 
electric  sign,  the  letters  of  which  are 
brought  out  in  succes- 
sion, first  in  one  color 
and  then  another,  as 
the  truck  runs  through 
the  streets  after  dark, 
is  a  new  idea  in  elec- 
tric-sign practice.  Sev- 
e  r  a  1  motor  delivery 
trucks  have  been  s  o 
equipped  recently,  and 
changeable  effects  of 
almost  any  variety  are 
possible,  such,  for  in- 
stance, as  spelling  out 
the  sign  letter  by  let- 
ter, intermittently  ap- 
pearing trade-marks, 
"chasing"  borders, 
flaming  torches,  and 
the  like.  The  electric- 
ity is  supplied  by  a 
generator  driven  b  y 
the  engine,  operating 
the  motor  of  the  flash- 
er, and  providing  cur- 
rent for  all  the  lamps 
used  about  the  vehicle, 
as  well  as  for  the  signs.  The  surplus 
energy  is  used  to  charge  a  storage  bat- 
tery, which  supplies  electricity  when 
the  engine  is  not  running. 


IDEAL    IRRIGATION    WITH  A 
BACK-YARD  PLANT 

A  miniature  irrigation  plant,  costing 
only  a  few  dollars  but  greatly  lessen- 
ing the  work  of  flower  or  vegetable 
gardening,  was  operated  the  past  sum- 
mer by  a  Washington  man. 

It  is  simply  a  pipe  line  composed  of 
6-ft.  sections  of  1-in.  galvanized  pipe 
and  supported  about  6  in.  from  the 
ground  by  bearings  fashioned  out  of 
pipe  fittings.  The  line  extends  through 
the  center  of  the  yard,  one  end  being 
attached  to  a  vertical  pipe  which  is 
provided  with  a  coupling  for  attach- 
ing a  garden  hose  and  a  valve  to  regu- 
late the  water  supply.  The  other  end 
is  closed  and  supported  by  a  flange 
fastened  against  the  rear  fence.  The 
6-ft.  sections  are  joined  "tees,"  to  each 
of  which  a  brass  garden-hose  nozzle  is 
attached,  and  the  main  pipe  can  be 
turned  so  that  the  nozzles  will  throw 


Back-Yard  Homemade  Irrigation  Plant 


water  to  either  side  of  the  yard.  By 
adjusting  the  nozzles  the  streams  of 
water  can  be  varied  from  a  full  flow 
to  a  fine  spray. 


ILLUMINATED    AEROPLANES    DESTROY  BATTLESHIP 


AEROPLANES  with  wings 
fringed  with  electric  lights, 
and  carrying  powerful  searchlights, 
recently  gave  renaarkable  exhibi- 
tions of  "flying  by  night"  in  England, 
the  most  interesting  feature  being 
the  dropping  of  fire  bombs  onto  a 
canvas-covered  framework  battle- 
ship. Captain  Tyrer,  as  "  fighting 
man  "  of  a  Farman  biplane,  bom- 
barded the  battleship  by  means  of  a 
rocket-firing  pistol.  The  first  three 
shots  went  wide,  but  the  fourth 
landed  fairly  between  the  funnels, 
the  ship  caught  fire  from  stem 
to  stern,  and  the  vessel  disappeared 
in  clouds  of  smoke  and  flame. 
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LUXURIOUS  TUG  MAKES  LONG 
JOURNEY 

The  ocean-going  tug  ''Dreadful,"  a 
125-ft.  vessel  built  by  one  of  the  Eng- 
lish shipbuilding  companies  for  a  Cana- 
dian lumber  concern,  which  will  use 
it  for  towing  rafts  of  logs  in  \^an- 
couver  Bay  and  the  rivers  flowing  into 
it,  made  the  journey  of  about  15,000 
miles  across  the  Atlantic,  around  South 
America  and  up  the  Pacific  coast  to 
Vancouver  in  72  days. 

One  of  the  interesting  features  of 
this  tug  is  the  exceptional  accommoda- 
tions afforded.  On  the  main  deck  is 
the'  chief  officer's  cabin,  officers'  mess 
room,  store,  galley,  and  guests'  saloon. 
On  the  bridge  is  the  captain's  cabin, 
and  two  guest  rooms ;  the  engineer's 
quarters  below  the  main  deck  include 


An  Ocean-Going  Logging  Tug  Which  Made  a  Journey 
of  15,000  Miles 

a  special  saloon,  and  the  crew  is 
berthed  forward.  There  are  steam 
radiators  in  all  the  quarters,  and  elec- 
tric lighting  throughout. 


NEW  ZEALAND'S  POSTAL 
STAMPING  MACHINE 

The  first  government  to  adopt  the 
stamping  machine  for  use,  where  the 
outgoing  letter  mail  is  heavy,  in  place 
of  the  postage  stamp  was  New  Zea- 
land, which  has  been  using  the  machine 
shown  in  the  illustration  for  some 
time.  At  the  bottom  of  the  machine  is 
an  opening  in  which  the  mail  to  be 
stamped  is  inserted.  The  indicator 
hand  shown  at  the  front  of  the  ma- 
chine is  then  turned  to  the  slot  desired, 
one  slot  giving  half-penny  impressions, 


the  next  one-penny,  and  so  on,  up  to  a 
shilling.  The  handle  release  is  then 
depressed    and    the    handle  pushed 


The  Postage-Stamping  Machine  Adopted  by  the 
New  Zealand  Government 

around  until  a  complete  revolution  has 
been  made.  As  each  stamp  impres- 
sion is  made  on  the  letters,  the  set  of 
dials,  shown  at  the  top,  automatically 
records  the  value. 


RATTLESNAKE  CUCUMBER 

What  might  be  called  a  rattlesnake 
cucumber  has  been  grown  in  a  Los 
Angeles  garden.   While  it  has  a  length 
of  almost  5  ft.,  it 
is  coiled  upon  itself  ^^t^ 
in    a    very    snaky     ^pHHl  • 
manner,  and  is  only  ^HWB 


thick.  This  variety  is  very  common  in 
the  southwest,  but  it  is  not  often  that 
one  finds  such  a  "wriggly"  specimen 
on  the  Pacific  coast.  When  displayed 
in  a  local  store  window,  it  was  fitted 
with  a  pair  of  shoe-button  eyes,  a  little 
tongue  and  a  real  "rattle,"  and  made  a 
very  startling  appearance. 
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PORTABLE  HIGH-PRESSURE 
FIRE-HYDRANT  HEADS 

Ingenious  portable  fire-hydrant 
heads,  especially  designed  for  high- 
pressure  fire  service,  are  used  in  Balti- 
more. The  heads  are  carried  on  the 
hose  wagons  or  auto  trucks  of  the  de- 


One  of  the  Portable  Fire- Hose  Heads  for  the  Flush 
Hydrants  of  the  hSaltimore  High-Pressure  Fire  System 


partment  along  with  the  hose  and  other 
fire-fighting  apparatus.  Thus,  only  a 
comparatively  small  number  of  such 
heads  are  required  to  equip  the  entire 
system,  while  the  standpipes  or  flush 
hydrants  to  which  they  are  to  be  at- 
tached may  run  up  into  the  thousands. 

Two  grab  handles  are  provided,  and 
one  man  can  readily  lift  the  head  and 
drop  it  into  position  on  the  flush 
hydrant  when  the  cover  of  the  latter 
has  been  removed.  A  latch  securely 
locks  the  head  in  position,  and  it  is 
claimed  that  the  connecting  of  the  port- 
able head  with  the  flush  hydrant  can 
be  accomplished  in  much  less  time  than 
it  takes  to  connect  the  usual  hose  coup- 
ling to  an  ordinary  fire  hydrant. 

The  portable  head,  complete,  weighs 
no  more  than  110  lb.,  and  has  five  open- 
ings, of  which  four  will  receive  214-in. 


hose  couplings,  while  the  fifth,  which 
rises  from  the  top  of  the  head,  is  fitted 
for  a  3-in.  hose  coupling,  or  for  direct 
connection  of  a  monitor  nozzle,  to  be 
used  when  the  fire  is  sufficiently  near 
to  be  played  upon  from  the  position  of 
the  hydrant. 

The  valve  levers,  by  means  of  which 
the  pressure  of  water  passing  through 
each  connection  is  regulated,  are 
clearly  shown  in  the  illustration. 


UNCLE  SAM  IS  THE  SHOP- 
KEEPER IN  PANAMA 

To  the  average  person  the  work  that 
Col.  George  Washington  Goethals  and 
his  associates  of  the  Isthmian  Canal 
Commission  are  doing  in  Panama  is 
simply  building  a  canal. 

There  is  a  lot  more  to  the  business, 
however,  which  the  ordinary  person 
does  not  think  of  and  which  never 
occurs  at  all  to  one  who  simply  glances 
through  the  articles  and  at  the  pictures 
of  the  daily  or  periodical  press.  Occa- 
sionally there  will  be  a  line  or  two  in 
the  papers  about  Colonel  Gorgas,  of 
the  army  medical  department,  and  the 
work  he  has  done  in  ridding  the  Canal 
Zone  of  yellow  fever.  But  is  there  any- 
thing on  record  about  the  real-estate 
business,  the  hotel  department,  the 
landscape-gardener's  work  or — last,  but 
biggest  of  all — the  grocery  depart- 
ment? Scarcely  a  line.  The  last 
named,  which  is  one  of  the  greatest 
institutions  of  its  kind  in  the  world,  is 
officially  known  as  the  commissary 
department  of  the  canal  commission 
and  is  managed  by  a  number  of 
clever  army  officers.  And  it  deals  not 
only  in  groceries  but  in  hardware,  dry 
goods,  furniture,  boots  and  shoes,  sta- 
tionery, and  all  of  the  things  a  person 
needs  to  make  him  comfortable  in  his 
home. 

The  business  of  the  canal  commis- 
sary department  during  the  fiscal  year 
ending  June  30,  amounted  to  over 
$6,700,000.  How  many  grocery  stores 
or  department  stores  in  the  United 
States  carry  on  such  an  enormous  busi- 
ness? In  the  same  period,  it  disposed 
of  more  than  6,000,000  lb.  of  fresh  meat 
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and  almost  2,000,000  lb.  of  flour;  oper- 
ated a  laundry,  that  washed  and 
pressed  4,243,611  pieces  of  clothing;  a 
bakery,  that  consumed  20,233  bbl.  of 
flour  and  turned  out  6,014,667  loaves  of 
bread,  651,844  rolls,  and  114,134  lb.  of 
cake ;  an  ice-cream  plant,  that  produced 
138,551  gal.  of  ice  cream  during  the 
year,  and,  if  necessary,  can  put  out  50 
gal.  of  ice  cream  every  hour  of  the  day 
and  night,  365  days  of 
the  year. 

These  are  only 
a  few  of  the 
things  that  are  neces- 
sary in  the  building 
of  the  canal.  The 
high  cost  of  living 
has  not  troubled  the 
people  in  the  Canal 
Zone  very  much,  be- 
cause the  commissary 
is  not  run  with  the 
idea  of  making  a 
profit,  and  the  articles 
bought  from  it,  there- 
fore, are  usually  some- 
what lower  in  price 
than  the  same  things 
in    the    United  States. 

The  government 

Lower 
View 
Shows 
a  Golfer 
Playing  Out  of 
thelndoor  Sand  Bunker 


if 


Putting  " 
on  an  Indoor 
Green  in  a  Lon- 
don Golf  School 


Courtesy  of  The 
Sketch 


Practicing  Driving 
Off.     The  Ball 
may  be  Struck 
with  All  the 
Force  of  the 
Actual  Out-Door 
Game,  Netting 
being  Pro- 
vided t  o 
,  Stop  Its 
Flight 


PLAYING  GOLF 
INDOORS 

All  the  strokes  of  golf, 
with  the  actual  force  put 
into  them  when  playing 
on  a  regular  golf  course,  can  be 
executed  in  a  London  golf 
school.  This  school  has  in  fact 
an  indoor  golf  course.  One 
cannot,  to  be  sure,  wander  over 
hill  and  dale,  making  hole  after 
hole,  but  the  drive  can  be  made 
from  a  mat,  the  ball  being 
caught  by  netting ;  the  "iron" 
shots,  from  real  grass ;  the  put- 
ting is  done  on  an  undulating- 
green  of  real  grass,  and  a  sand 
bunker  is  also  provided. 


makes  a  charge  above  the  cost  only  to 
cover  the  expense  of  transportation  and 
handling. 


CThe  revenue  cutter  "Unalga," 
a  190-ft.  vessel  built  at  Newport 
News  for  service  on  the  Pacific, 
left  recently  for  Port  Townsend, 
AA^ash.,  by  way  of  the  Suez  Canal.  The 
journey  of  about  18,000  miles  will  take 
four  months. 
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THE  ICEBERG-DAMAGED 
'^CORSICAN'* 

The  damage  done  to  the  bow  of  the 
Allan  liner  ''Corsican"  in  collision  with 
an  iceberg  is  here  clearly  shown,  the 


The  Bow  of  the  Allan  Liner  "Corsican"  Crushed  by  a  Collision 
with  an  Iceberg 


plates  being  crushed  and  twisted  out  of 
shape.  The  liner,  en  route  to  Liverpool 
from  Canada,  struck  the  iceberg  near 
Belle  Isle  off  the  coast  of  Newfound- 
land, but  was  able  to  continue  its  voy- 
age to  Liverpool. 


ERECTING  BOUNDARIES  IN 
ARCTIC  WILDS 

The  last  of  the  long  chain  of  bronze 
monuments   that   mark   the  Alaskan 
boundary  between  the  United  States 
and  Canada  in  as  straight  a  line 
as  the  broad  red  line  that  is 
\w    ruled  up  the  map,  was  planted 
^    this  past  summer  within  a  few 
feet  of  the  Arctic  Ocean,  at  the 
land  end  of  the  141st  meridian, 
nine  miles  east  of  Demarcation 
Point  and  40  miles  west  of 
Herschel  Island.     The  joint 
Canadian-American  bound- 
ary-survey parties  have  com- 
pleted their  work  except  for  a 
little     checking    and  topo- 
graphical survey  that  may  be 
carried  on  later.    The  Ameri- 
can party  headed  by  Thomas 
Riggs,  Jr.,  has  returned  from 
the  Arctic. 

Contrary  to  a  common  idea  of 
the  Arctic,  the  last  boundary  monu- 
ment was  planted  in  luscious  green 
fields  that  are  a  mass  of  bloom  in  sum- 
mer.   Huge  California  poppies,  lupine, 
daisies,  Johnny-jump-ups,   blue  bells 
and  most  of  the  com- 
mon    American  field 
flowers  bloom  in  bright 
patches  about  it.  Close 
by  is  a  low-cut  bank 
which  is  the  beach  of 
the     almost  tideless 
ocean.    The  maximum 
tide   observed  by  the 
surveyors    this  last 
summer  was  8  in. 

The  monuments  are 
set  approximately  four 
miles  apart  and  some  of 
those  planted  this  year 
are  in  almost  inacces- 
sible spots  in  the 
rugged,  barren  Arctic 
Range.  The  Canadian 
party  planted  the  monuments  on  the 
line  the  Americans  surveyed,  and  when 
pack  horses  could  not  reach  the  points, 
monuments,  materials  and  tools  had 
to  be  carried  on  men's  backs  up  the 
towering  cliffs. 
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Work  began  this  year  at  Rampart 
house,  the  oldest  of  the  old  Hudson  Bay 
Company's  posts  in  Yukon  Territory. 
The  task  was  completed  without  mis- 
hap through  a  country  of  sparse  timber. 
The  midnight  sun  shone  through  the 
summer  and  for  a  few  hours  at  midday 
the  weather  was  quite  warm. 

The  surveyors  report  finding  thou- 
sands of  hair  seals  at  the  Arctic  Ocean. 
They  saw  many  field  mice,  white  fox, 
squirrels,  gophers,  eider  duck,  geese 
and  ptarmigan.  In  summer  it  appeared 
to  them  a  pleasant  land,  but  they  also 
found,  in  the  vast  tundra,  skeletons  of 
men,  one  of  which  was  identified  as  the 
bones  of  a  white  man.  probably  some 
trapper  or  trader  who  had  lain  down 
to  die  in  an  Arctic  storm. 


AN  ELECTRIC  MOTOR  WITH 
"WALKING  BEAM" 

An  eastern  inventor  has  constructed 
a  little  electric  motor,  or,  perhaps,  an 
electric  engine  would  be  a  more  ap- 
propriate term,  inasmuch  as  it  has  a 
walking  beam  and  is  not  unlike  the 
steam  engine  of  a  river  steamboat. 

This  model  electric  engine  is  very 
small,  the  flywheel  being  only  6  in.  in 
diameter,  and  the  base  11  in.  long  by 


An  Ingenious  "Walking-Beam"  Electric  Engine 
Operated  by  Dry  Cells 


9  in.  wide.  It  runs  nicely  on  dry  bat- 
teries, and  the  inventor  is  constructing 
a  large  engine  on  the  same  principle. 


*'TEDDY  BULL  MOOSE"  ENTERS 
LISTS  AGAINST  BEAR 


The  "Teddy  Bull  Moose"  has  en- 
tered the  lists  against  the  "Teddy 
Bear"  and  threatens  to  crowd  the  bear 


out  of  the  toy  stores  during  the  coming 
holiday  season.  The  "Teddy  Bear"  is 
still  one  of  the  most  popular  toys  in 
the  market,  according  to  the  manu- 
facturers, all  efforts  to  create  a  sub- 
stitute having  failed.  The  new  toy 
resembles  the  bear  in  every  respect  ex- 
cept as  to  the  head,  which  is  that  of  a 
moose  with  a  pair  of  stout  horns  and 
made  of  unbreakable  material.  As  in 
the  bear,  the  head  and  legs  are  so  made 
that  the  "Teddy  Bull  Moose"  can  stand 
in  any  position  and  turn  its  head  at  any 
angle.  It  also  has  an  additional  attrac- 
tion in  that  it  is  provided  with  a  full  set 
of  teeth  which,  in  the  larger  models,  are 
prominently  displayed. 


PHONOGRAPH  SERMONS 
FOR  LEPERS 

The  use  of  phonographs  in  leper 
colonies  and  pest  houses  for  preaching 
sermons  to  the  unfortunates  is  recom- 
mended by  Dr.  Muza  Ben  Yussel,  of 
Alexandria,  Egypt,  who  was  recently 
in  this  country  attending  the  Inter- 
national Congress  of  Hygiene.  He  sees 
no  reason  why  the  great  preachers  of 
all  creeds  should  not  talk  to  these  out- 
casts of  the  world  through  the  medium 
of  the  talking  machine. 
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"VICTORY"  STATUE  ON 
SUFFRAGETTE  HOME 

Above  the  front  of  the  suffragette 
headquarters  in  New  York  is  a  heroic 
copper    statue    of    "Victory,"  repre- 


The  "  Angel  of  Victory  "  of  the  Suffragettes 

sented  in  the  form  of  an  angel,  blow- 
ing a  trumpet.  It  has  been  suggested 
that  the  London  suffragettes  mount  a 
statue  of  similar  nature,  but  that  the 
angel  use  a  hammer  on  a  plate-glass 
window  instead  of  blowing  a  trumpet. 


WHY  SKATING  ON  GLASS  IS 
NOT  FEASIBLE 

The  fact  that  one  can  skate  on  the 
hardest  ice,  but  not  on  an  equally  hard 
surface  of  glass  has  been  explained  by 
a  German  scientist.  The  slide  of  the 
skate  over  the  ice  does  not  depend  on 
the  smoothness  of  the  surface  alone, 
but  on  the  melting  of  a  part,  however 
small,  of  the  ice  under  the  blade.  On 
the  very  small  part  of  the  latter  which 
is  in  contact  with  the  ice,  rests  the  com- 


paratively great  weight  of  the  skater, 
so  that  the  ice  is  subjected  to  a  con- 
siderable pressure  per  unit  of  surface. 
With  increasing  pressure,  the  freez- 
ing temperature  of  water  falls  and  it 
remains  fluid  even  at  temperatures 
lower  than  32  deg.  F.  This  partial 
melting  of  the  ice  under  the  pressure 
of  the  skater's  weight,  which  is  also  of 
very  short  duration,  is  what  makes 
skating  possible,  and  at  the  same  time 
furnishes  a  lubrication  between  the 
steel  of  the  skate  and  the  ice.  A  glass 
sheet,  on  the  other  hand,  remains  solid 
and  so  does  not  permit  the  grip  of  the 
skate. 


MOLD  FOR  CASTING  SEAMLESS 
WEDDING  RINGS 

A  practical  mold  for  casting  plain 
gold-band  rings,  invented  by  a  western 
jeweler,  has  aroused  considerable  in- 
terest at  the  several  jewelers'  conven- 
tions where  it  has  been  exhibited, 
being,  it  is  said,  the  first  practical  mold 
designed  for  that  purpose. 

With  the  outfit  shown  in  the  illustra- 
tion any  jeweler  may  melt  old  gold  of 
any  description,  spectacle  rims,  teeth 
fillings  or  bridges,  and  the  like,  and 
form  it  into  rings.  The  mold  proper  is 
made  of  one  piece  only,  so  that  the 
gold  ring  is  turned  out  seamless.  After 
being  taken  from  the  mold,  the  ring  is 


Simple  Mold  and  Accessories  for  Casting  Gold 
Wedding  Rings 


enlarged  to  the  proper  size  on  a 
stretcher,  and  polished,  the  whole  oper- 
ation consuming  very  little  time. 
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ELECTRIC  CAR  AS  GLIDDEN-TOUR  PATHFINDER 


Through 
Mile  after 

M  i  1  e  o  f  •Sn, 
Wretched  Roads 


Though  the  1912 
Glidden  tour  was 
abandoned,  the 
route  was  set  and 
the  pathfinder  was 
an    electric  in- 
stead of  a  gaso- 
line   car.  The 
manner  in  which 
this  machine  ac- 
complished the 
task,  over  roads, 
of  all  conditions, 
fording  streams, 


The  Electric   Glidden  -  Tour  Pathfinder 
Navigating  One  of  Many  Washouts 

and  often  cutting  cross-country 
through  fields,  was  remark- 
able. 

The  start  was  made  from 
Detroit  late  in  July.  Roads  were 
fair  until  Memphis,  Tenn.,  was 
reached.  Leaving  Memphis, 
the  route  lay  along  the  levee, 
where  the  floods  were  so  bad 
last  spring.  The  roads 
were  frightful  and  wash- 
outs very  common,  and  the 


Passing  Over  One  of  the  Swamp 
Bridges  Typical  of 
the  South 
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car  had  to  perform  ta'sks  of  a  nature 
that  have  been  considered  impossible 
for  electrics,  entering  New  Orleans  but 
little  the  worse  for  wear. 


IRON-CHAIR  "CHARIOT" 
FOR  TRAMPS 

The  most  *'trampless"  town  in 
Maine  is  Bingham,  according  to  resi- 
dents of  that  place,  and  the  reason  is 


The  "Tramp  Chair"  Which  Causes  Tramps  to  Avoid 
Bingham,  Maine 

the  iron  chair  shown  in  the  accompany- 
ing illustration.  It  is  called  the  ''tramp 
chair,"  and  is  a  strap-iron  cage  so 
shaped  that  the  vagrant  within  it  is 
kept  in  a  seated  position.  It  is 
mounted  on  wheels,  and  may  be  moved 
to  any  part  of  the  town  or  left  in  the 
public  square. 


WAR  AIRMAN  PLOWS  UP 
WIRE  FENCE 

One  of  the  French  army  aeroplanes, 
or  ''avions"  as  they  are  called,  recently 
came  out  undamaged  of  an  unforeseen 
test  in  Morocco.  The  pilot,  in  descend- 
ing on  what  seemed 
him  an  unob- 
structed     field,  fy^ 

-m-  ^^"^ 


failed  to  notice  a  wire  fence  erected  for 
purposes  of  defense,  and  a  trench  be- 
yond it.  His  aeroplane  ran  with  con- 
siderable force  against  the  fence,  tore 
through  it  and  across,  stopping  on  the 
embankment  on  the  other  side,  with 
practically  no  injury  to  the  machine. 


ORGAN-PIPE  PRINCIPLE  IN 
WIRELESS 

Recent  investigations  by  a  French 
scientist  have  brought  out  the  peculiar 
fact  that  the  relation  between  the 
length  of  a  wireless  antenna  consisting 
of  a  single  wire  and  its  fundamental 
wave  length  is  practically  the  same  as 
that  subsisting  between  the  wave 
length  of  the  sound  produced  by  an 
organ  pipe  and  the  latter's  length. 
This  relation  of  sound  wave  to  length 
of  pipe  is  as  four  to  one,  while  the  wave 
sent  out  by  a  wireless  anten.na  is  a  lit- 
tle more  than  four  times  as  long  as  the 
antenna. 

In  the  case  of  antennae  consisting  of 
several  branches,  the  wave  length  is 
greater.  With  a  great  number  of  wires 
placed  rather  far  apart  it  is  possible  to 
increase  the  wave  length  to  thrice  that 
of  a  single  wire.  Thus  an  antenna  100 
ft.  high  can  be  made  to  produce  waves 
from  400  to  1,200  ft.  long.  When  more 
complicated  forms  of  antennae  are  con- 
cerned, it  is  not  possible  to  calculate  the 
wave  length  in  this  manner,  but  it  can 
be  done  by  working  with  reduced 
models,  for  it  has  been  established  that 
if  a  model  antenna  of  certain  dimen- 
sions as  to  height,  form,  number  and 
diameter  of  wires,  is  reproduced  on  a 
larger  scale,  its  wave  length  will  be 
increased  in  the  same  proportion. 


Monoplane,  Entangled  in  Wire  from  a 
Fence  Through  Which  It  had  Run  Unhurt 


Courtesy  of  L'  Illustration 
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STRANGE  FIBERS  USED  FOR 
ARTIFICIAL  WOOL 

Among  the  fibers  now  in  use  for  the 
production  of  artificial  silk  and  wool 
are  a  variety  of  New  Zealand  flax,  ob- 
tained by  dredging 
shallow  places  in  t  h  e 
sea,  and  banana  fiber, 
which  resembles  jute 
and  hemp.  The  first  is 
found  in  very  large 
quantities  imbedded  in 
sand,  from  which  it  is 
separated  by  washing. 
Chemical  and  micro- 
scopical  examinations 
indicate  that  this  fiber 
is  a  land  plant  which 
has  been  submerged  by 
an  incursion  of  the  sea, 
thereby  undergoing  a 
process  of  natural  ''rot- 
ting." It  is  very  cheap- 
ly produced  and  while 
rather  brittle  and  de- 
ficient in  tensile 
strength,  it  is  still  pos- 
sible to  use  it  in  con- 
junction with  wool  or 
shoddy.  In  its  natural 
state  this  fiber  is  rich  in 
salts  of  soda  and  mag- 
n  e  s  i  a,  which  tend  to 
make  it  noninflam- 
m  a  b  1  e.  In  dyeing,  it 
has  been  found  to  have 
strong  attraction  for 
basic  colors.  In  this 
respect  it  is  similar  to 
jute. 

The  Chinese  were  the 
first  to  use  the  banana  fiber,  the  supply 
of  which  is  practically  unlimited.  The 
cloth  produced  from  this  fiber  is  very 
suitable  for  use  in  tropical  countries, 
where  the  raw  material  is  most  ac- 
cessible. 

A  metallic  yarn  has  also  been  pro- 
duced recently  which  consists  of  a  core 
of  any  suitable  material  coated  chem- 
ically with  a  metallic  layer.  It  can  be 
produced  in  all  shades  of  gold  and  also 
in  silver  and  copper  in  modern  art 
shades. 


LAY  SUBMARINE  MINES  IN  A 
TANK  OF  WATER 

One  of  the  great  problems  of  coast 
defense  lies  in  the  studying  of  the 
proper  placing  of  submarine  mines.  It 


The  Glass  Tank  with  Submarine  Mines  Used  in  a  British  School  of 
Instruction  for  Artillery  Officers 

has  heretofore  been  very  difficult  to 
get  accurate  data  on  the  manner  in 
which  the  mines  floated,  etc.  Of 
course,  the  technical  officers  who  de- 
sign the  mines  determine  these  points 
with  more  or  less  nicety  by  reason  of 
the  type  of  construction  and  the  char- 
acter of  the  material  used.  More  in- 
formation of  a  positive  character  is 
needed,  however,  and  an  officer  of  the 
British  army  has  just  devised  a  plan 
for  obtaining  it.  At  one  of  the  British 
artillery  stations,  where  a  school  of  in- 
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struction  is  maintained,  a  large  tank 
was  constructed  and  filled  with  water, 
and  electric  mines  of  the  contact  type 
floated  in  it.  By  this  means  the  officers 
at  the  school  were  enabled  to  study  the 
effects  of  changing  temperatures  and 
currents,  and  the  action  of  sea  water 
as  well  as  the  resistance  of  the  water 
to  the  operation  of  the  various  mechan- 
ical devices  used  in  the  explosion  of  the 
mines. 


MILK  ICE  BLOCKS  TO  COOL 
MILK 

An  unusual  method  of  preparing 
milk  for  long-distance  shipping  has 
been  adopted  in  the  Brazilian  province 
Minas  Geraes,  from  which  Rio  de 
Janeiro  draws  most  of  its  milk  supply. 
Part  of  the  fresh  pasteurized  milk  (one- 
fourth  to  one-third)  is  frozen  into  solid 
cubes,  weighing  from  20  to  30  lb.  each, 
and  a  number  of  them  are  placed  in 
cans,  having  insulated  walls  and  hold- 
ing about  300  qt.  The  cans  are  then 
filled  with  milk,  hermetically  closed, 
and  the  whole  cooled  to  39  deg.  F.  It 
is  said  that  milk  shipped  after  such 
treatment  will  stand  a  journey  of  15  to 
20  days  without  injurious  effect,  and 
that,  while  the  frozen  milk  of  course 
slowly  melts  and  mixes  with  the  rest, 
the  consistency  of  the  milk  upon  ar- 
rival is  perfectly  homogeneous  and  in 
no  way  to  be  distinguished  from  the 
fresh  product. 


ECONOMIC  VALUE  OF 
HUMAN  LIVES 

Mothers  who  value  their  babies  at 
several  million  dollars  each — and  they 
all  do — will  take  issue  with  Dr.  V.  C. 
Chapin,  of  Providence,  R.  L,  who  said 
at  the  recent  convention  of  the  Ameri- 
can Public  Health  Association,  held  in 
Washington,  that  a  baby  is  worth  just 
$90.  The  average  money  value  of  a 
life  of  the  inhabitants  of  the  United 
States,  he  said,  is  $2,900.  Taking  the 
statistics,  which  put  the  net  earnings 
to  society  of  a  human  life  at  $300  a 
year,  for  a  basis,  Dr.  Chapin  argued 
that  a  workingman's  life  of  50  produc- 
tive years  is  worth  $15,000  to  society. 
*Tf  the  man  dies  at  25  years  of  age,  the 
loss  to  society  is  $13,000,"  he  said, 
''while  if  he  dies  at  35  the  loss  is 
$10,000,  and  if  he  dies  at  60  the  loss  is 
$1,000." 


AUTOMATIC  STEERER  FOR 
FARM  TRACTORS 

An  automatic  steerer  for  farm  trac- 
tors, taking  the  form  of  an  outrigger 
and  wheel,  is  found  a  great  aid  in 
plowing.  The  wheel  of  the  outrigger, 
which  is  attached  to  the  axle  of  the 
steering  wheels  and  extends  ahead  of 
the  tractor,  follows  the  furrow  last 
turned  by  the  plow,  and  so  assures  the 
alinement  of  the  furrows  without  the 
constant  attention  of  the  driver. 


The  Manner  in  Which  the  Automatic  Steering  Outrigger  Operates 
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DRESSER  THAT  PERMITS  MANY-SIDED  VIEW 


In  addition  to 
looking  after 
the  well-being 
of  their  patrons 
i  n    regard  to 
comfort  of  both 
mind  and  body, 
hotel  keepers 
are  required  to 
be  alive  to  all 
forms  of  prog- 
ress  that  they 
may  be  among 
the    first  to 
equip  their 
rooms  with 
time  and 
labor-saving 
devices. 
With  the  ob- 
ject of  mak- 
ing women 
guests  par- 
ticularly 
pleased  to  p"" 
be  in  his 
hotel,  the 
manager 
of  a  Den- 
v  e  r  hos- 
telry has 
in  stalled 
in  all  the 
rooms  a 


The  New  Dressing  Table  Which  Permits  a  Woman  to  View  All  Sides 
of  Her  Costume  at  Once 


type  is  referred  to 
as  a  vanity  dresser 
and   is  equipped 
with  three  mirrors 
which  can  be  so 
adjusted  that  the 
guest  not  only  can 
see  how  her  hair 
looks  in  front,  on 
the  side  and 
behind,  but 
she  can  also 
tell  how  her 
skirt .  hangs 
and    if  her 
shoes  match 
her  costume, 
as    well  as 
get  the  gen- 
eral effect  of 
her  whole 
garniture. 
The  dresser 
is  made  in 
several 
different 
styles  of 
finish, 
but  that 
which,  its 
designers 
believe, 
will  be  the 
most  pop- 


new  form  of  dressing  table  that  is  sure 
to  make  ladies  return  to  his  place  when- 
ever they  happen  to  be  in  Denver.  The 


ular,  because  of  its  dainty  and  attrac- 
tive appearance,  is  white  enamel  with 
cane  trimmings. 


CANDIED  LUMBER  IS  THE 
BEST  PRESERVED 

Preserving  wood  in  sugar,  actually 
candying  it  as  fruit  and  flowers  are 
candied,  is  the  newest  process  of  treat- 
ing timber,  just  taken  from  the  forest, 
to  prevent  dry  rot  and  to  bring  about 
rapid  seasoning.  The  new  method  was 
discovered  by  an  English  scientist  and 
has  since  been  tested  with  highly 
satisfactory  results.  Woods  of  all  kinds 
and  of  all  degrees  of  density  have  been 
subjected  to  test,  and  the  sugar  process 


has  been  found  not  only  efficient 
but  less  expensive  than  many  older 
methods  for  the  same  purpose.  The 
wood  is  placed  in  tanks  filled  with  a 
solution  of  sugar  or  saccharine  prod- 
ucts, the  character  of  the  solution  dif- 
fering for  the  various  woods.  The 
tanks  are  heated  and  the  wood  is 
allowed  to  remain  for  a  stated  length  of 
time,  which  also  varies  with  the  kind 
and  size  of  timber  treated.  The  whole 
process,  including  the  drying,  takes  but 
a  few  days  and  the  cost,  as  stated,  is 
very  low. 
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NEW   BLAST  FURNACE   HAS   WATER  COOLER 


A  new  blast 
furnace  of  the 
''thin  -  lined" 
type,  em- 
bodying several 
novel  features, 


A  Thin-Lined 
Blast  Furnace 
Cooled  by 
Water  Distri- 
buted by  a 
Spiral  Trough 


in  successful  operation  at  Pottstown, 
Pa.  The  entire  furnace  framework,  in- 
cluding the  columns,  is  com- 
posed of  wrought  steel,  and  the 
top  platform,  charging  appara- 
tus, etc.,  are  carried,  independ- 
ently of  the  furnace  shell,  by 
pillars  resting  on  the  main 
columns  which  support  the  fur- 
nace. 

The  "inwall"  of  this 
furnace  is  cooled  by  water 
carried  and  distributed  by 
a  spiral  trough,  connected  to 
the  furnace  shell  by  tap  bolts, 
which  do  not  penetrate  the  shell, 
thus  avoiding  any  possibility  of 
the  water  leaking  into  the  furnace. 
The  construction  and  operation  of 
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the  spiral  trough  are  such  that  the 
water  is  in  immediate  contact  with  the 
entire  shell,  forming  a  thin  film  over  it. 
As  a  result,  the  effect  of  a  well  dis- 
tributed spray  is  secured  with  the  addi- 
tional advantage  that  the  sides  of  the 
trough  prevent  winds  from  interfering 
with  the  distribution  of  the  water. 


steel  street-car  rails  are  its  rafters,  til- 
ing from  the  roof  of  a  wrecked  railroad 
station  now  is  the  roof  of  this  place  of 


MEDALS  FOR  SUBSCRIBERS  TO 
GERMAN  AERO  FUND 

The  people  of  at  least  two  European 
countries  are  taking  the  question  of 
military  aviation  so  seriously  that 
popular  subscriptions  have  been  and 
are  being  given  for  the  purchase  of 
aeroplanes  for  the  armies.  In  France 
the  people  raised  a  large  fund  for  the 
purpose  a  n  d  in 
Germany  a  sub- 
scription is  now 
being  taken.  The 
Germans  have 
popularized  their 
work  by  causing 
to  be  struck  a 
medal  in  two 
sizes,  one  or  the 
other  of  which  is 
given  to  a  sub- 
scriber according  to  the  amount  of  his 
subscription.  These  rnedals  are  of  an 
artistic  design  and  are  suspended  from 
ribbons  of  the  national  colors.  For 
women  the  medals  are  also  made  in  the 
form  of  brooches.  The  medals  are  sold 
for  I2V2  cents  and  $1.50  respectively. 
The  wearing  of  the  aviation  medal  has 
become  quite  a  fad  among  the  people. 


ODDS  AND  ENDS  USED  IN 
BUILDING  CHURCH 

Built  largely  of  odds  and  ends  of  ma- 
terial picked  up  here  and  there  through- 
out the  city,  the  First  German  Presby- 
terian church  in  Omaha  is  a  standing 
monument  to  a  persevering  pastor  and 
congregation.  The  dedication  marked 
a  period  of  two  years  since  the  first 
steps  were  taken  in  the  erection  of  the 
strangest  church  in  the  state.  Curb- 
ing stones   form  its   foundation  sill, 


Omaha  Church  Which  is  Built  Largely  of  Odds  and 
Ends  of  Second-Hand  Material 

worship.  There  is  not  a  single  corner 
in  the  interior  of  the  edifice,  the  walls 
at  every  section  being  rounded  out  to 
improve  the  acoustic  properties. 


HOMEMADE  WINCH  FOR 
STUMP  PULLING 

The  men  shown  in  this  picture 
caused  their  auto  car  to  lend  its  power 
to  a  winch.  The  drum  of  the  winch, 
which  is  placed  upright,  is  driven  by 
means  of  a  transmission  gearing  taken 
from  another  automobile.  Thjs  gear 
is  connected  by  a  tumbling  rod  to  the 
engine  shaft  of  the  auto  car.  The 
machinery  being  reversed,  the  drum 
was  released  and  thus  permitted  the 
cable  to  be  drawn  back. 


Homemade 
Winch 
Operated  by- 
Automobile 


The  contrivance  was  made  to  serve 
a  variety  of  purposes,  among  others  to 
pull  out  a  small  stump. 
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THE  SKYSCRAPER  RESIDENCE 

It  is  not  New  York's  tallest  office 
building  this  time,  that  is  drawing  at- 
tention, but  its  tallest  private  residence, 
the  skyscraper-mansion  be-   Rockefeller  jfs. 
ing  constructed  at  10  ?ll'sTTn 
West  Fifty-f  o  u  r  t  h 
Street   for  John  D. 
Rockefeller,  Jr. 

The  architectural 
design  is  in  Italian 
renaissance.     O  n 
the  ground 


will  contain  the  drawing,  music  and 
dining  rooms,  and  the  library  will  be 
on  the  third  floor  with  the  owner's 
suite.  There  will  be  a  large  sun  parlor 
on  the  front  portion  of  the  roof,  and  a 
glass-inclosed  playground  at  the  rear. 


New 
ork 


floor  will  be  a  large  vestibule  entrance, 
opening  into  a  spacious  reception  room, 
with  an  office  and  breakfast  rooms  upon 
the  same  landing.    The  second  floor 


CHEMISTRY  PRINCIPLES  IN 
PAINTING 

Perhaps  only  few  painters  realize 
that  a  knowledge  of  the  chemistry 
of  paints  is  as  essential  to  the  per- 
manency of  their  fame  as  is  their 
skill  in  the  art  of  painting  itself, 
but  that  this  is  true  was  clearly 
shown  by  the  results  of  a  re- 
search on  the  permanency  of 
paints  recently  announced  by 
Maximilian  Toch  of  New  York. 

Many  of  the  world's  greatest 
paintings  have  become  worth- 
ess  through  a  bleaching  of  the 
colors,  or  even  by  a  chemical 
action   between   the  different 
paints  that  were  mixed  to 
get  the  desired  shade. 
Sir   Joshua  Reynolds, 
the    great  modern 
painter,  experimented 
with    the    mixing  of 
paints  in  order  to  get 
more  permanent  colors, 
but,  since  he  did  not 
understand  their  chem- 
istry, he  often  mixed 
paints    such   as  ochre 
and  madder  lake,  which 
act    chemically  upon 
each    other.    In  such 
cases    the    color  was 
often     changed  so 
greatly    that    in  time 
the  paintings  lost  their 
original  beauty, 

Mr.  Toch  finds  that 
some  paints,  such  as 
Prussian  blue,  are  ex- 
t  r  e  m  e  1  y  permanent, 
while  others,  carnation 
lake,  for  instance,  lose 
all  of  their  color  by  exposure  to  light. 
He  cites  two  paintings  by  Sir  Joshua 
Reynolds,  in  which  paints  of  these  two 
classes  were  used.    In  one,  the  paints 
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have  bleached  so  easily  that  what  was 
once  the  portrait  of  a  handsome  woman, 
has  now  become  a  faded  mass  of  color. 
The  face,  throat,  and  fur  trimming  on 
the  dress  are  all  reduced  to  the  same 
tone  and  almost  to  the  same  color 
value,  and  the  lips  show  so  little  color 
that  they  have  almost  disappeared. 
The  other  is  a  painting  of  a  child, 
whose  lips  are  still  a  bright  red,  and 
the  colors  on  the  whole  so  well  pre- 
served that  it  is  still  a  very  beautiful 
painting. 

Not  only  do  certain  paints  fade  in  the 
light,  but  Mr.  Toch  finds  that  others, 
which  are  not  afifected  by  light,  are 
changed  by  the  action  of  sulphur  fumes 
which  are  so  prevalent  in  the  smoke  of 
cities.  This  is  true  of  chrome  yellow, 
chrome  green,  Paris  green,  Prussian 
blue,  and  many  others. 


ROTARY  FILE  OPERATING  LIKE 
EMERY  WHEEL 

Rotary  files,  made  in  sizes  from  1/4  in. 
to  any  diameter  desired  to  meet  in- 
dividual requirements,  and  mounted  on 
stands  as  emery  wheels  are  now  being 
manufactured.  The  circular  file,  which 
has  teeth  cut  on  both  sides,  is  rotated 
at  a  speed  of  200  revolutions  per  min- 
ute, the  material  to  be  surfaced  or  filed 


being  held  against  it.  The  tool  is  es- 
pecially intended  for  filing  solder,  bab- 
bitt, aluminum,  and  other  soft  metals. 


MIRROR  ON  SIGNPOST  AS 
ACCIDENT  PREVENTION 


The  policy  of  locating  mirrors  at 
dangerous  corners,  so  that  traffic  ap- 
proaching the  corner  from  one  direc- 


Mirror  Erected  on  Signpost  at  Dangerous  Turn  in 
an  English  Village  for  the  Purpose  of  Preventing 
Collisions 


tion  may  see  that  approaching  from 
the  other,  is  becoming  quite  general  in 
England.  In  the  illustration  is  shown 
a  3-ft.  mirror  placed  on  a  signpost  at  a 
dangerous  turn  at  Beckenham,  in  Kent. 
Some  of  the  towns  have  many  danger- 
ous turns,  and  are  erecting  mirrors  at 
each. 


FIRE  EXTINGUISHER  THAT 
SMOTHERS  FLAME 

A  peculiar  fire  extinguisher  which 
creates  a  noncombustible  gas  and 
smothers  a  fire  by  depriving  it  of  oxy- 
gen is  the  newest  development  in  fire- 
fighting  apparatus.  The  extinguisher 
is  contained  in  a  double-acting  pump 
and  the  fluid  is  of  such  a  composition 
that  it  has  been  used  with  remarkable 
success  on  electric  or  oil  fires,  which 
defy  any  substance  containing  water. 
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The  liquid  used  has  a  high  specific 
gravity,  a  low  boiling  point,  is  organic 
in  composition,  contains  no  acid  or 


New  Fire  Extinguisher  for  Household  Use,  Especially 
for  Oil  or  Electric  Blazes 


alkali,  salts  or  moisture,  and  is  classed 
as  a  nonelectrolyte.  It  can  be  used, 
therefore,  to  extinguish  an  electric  arc 
without  endangering  the  person  using 
it  by  a  flow  of  the  current  through  the 
extinguisher  itself,  as  is  the  case  with 
water  and  many  other  liquids  used  for 
putting  out  ordinary  fires.  The  pump, 
being  double-acting,  discharges  its  con- 
tents continuously  both  on  the  forward 
and  return  stroke  of  the  piston  until 
the  reservoir  is  exhausted. 


(IThe  Swiss  Alpine  Club  has  75  refuge 
huts  located  at  important  points  in  the 
mountains.  In  1911,  more  than  40,000 
climbers  registered  at  these  refuges. 
More  than  2,000  climbers  used  the 
refuges  located  at  altitudes  above 
10,000  ft. 


DAYLIGHT  TRAINS  BETWEEN 
CHICAGO  AND  THE  WEST 

One  of  the  railroad  systems  operat- 
ing passenger  trains  between  Chicago 
and  the  Pacific  coast  is  to  put  on 
schedule  a  special  ''daylight"  train  for 
tourists  as  an  experiment.  The  first 
of  these  trains  will  leave  early  in 
February,  and  will  be  followed  at  in- 
tervals during  the  tourist  season,  such 
a  train  leaving  three  times  a  week,  or 
even  oftener,  if  the  -  traveling  public 
takes  to  the  idea  of  ''sunrise  to  sunset" 
journeying. 

The  train  will  be  made  up  entirely  of 
sleeping  cars  of  the  compartment  and 
drawing-room  type,  no  ordinary  berth 
cars  being  carried;  and  dining  and  ob- 
servation cars.  The  number  of  passen- 
gers will  be  limited,  and  the  train  serv- 
ice will  include  stenographers,  maids, 
valets  and  barbers. 

The  fact  that  the  train  will  be  run 
only  through  the  day,  will  give  the  pas- 
sengers an  opportunity  to  see  every 
mile  of  scenery  of  the  entire  journey. 
The  night  stops  of  the  train  will  be  in 
quiet  places,  so  that  the  passengers 
may  sleep  in  peace. 


MOST  NORTHERLY  AMERICAN 
ELECTRIC-LIGHT  PLANT 

An  electric-lighting  plant  at  St. 
Anthony,  Newfoundland,  about  50 
miles  south  of  the  Straits  of  Belle  Isle, 
is  probably  farther  north  than  any 
other  on  North  American  territory. 
The  plant  is  a  small  one  used  for  light- 
ing the  buildings  and  grounds  of  the 
Royal  National  Mission  to  Deep  Sea 
Fishermen,  at  the  head  of  which  is 
Dr.  Wilfred  T.  Grenfell,  who  has 
achieved  a  wide  reputation  for  his  work 
among  the  Labrador  fishermen.  The 
buildings  lighted  are  the  hospital, 
orphanage,  guest  house,  director's  resi- 
dence, besides  several  tenements  and 
smaller  structures.  About  400  incan- 
descent lamps  are  in  service.  The  plant 
is  operated  from  8  to  11  p.  m.  in  sum- 
mer and  from  4  to  8  a.  m.  and  4  to  11 
p.  m.  in  winter,  the  winter  nights  being 
long  in  that  high  latitude. 


THE  WONDERS  OF  LIGHT 

By  J.  GORDON  OGDEN,  Ph.  D. 
X — The  Flying  Electrons 


"IXT'ERE  an  ordinary  battleship  to 
drop  anchor  in  New  York  Har- 
bor, only  a  passing  interest  would  be 
excited.  Suppose,  however,  that  this 
battleship  were  not  ordinary.  Suppose 
that  it  kept  up  a  constant  bombard- 
ment, shooting  forth  cannon  balls  and 
shells  whose  velocity  was  40,000  times 
that  of  a  rifle  bullet.  Suppose  that  it 
shot  out  a  continual  fire  of  smaller 
projectiles  moving  with  the  enormous 
speed  of  175,000  miles  a  second.  Sup- 
pose that  these  smaller  missiles  when 
they  struck  gave  forth  deadly  lances  of 
X-rays,  that  penetrated  rock  and  stone, 
wood  and  iron,  flesh  and  bone,  riddling 
everything  with  their  invisible,  death- 
dealing  vibrations.  Suppose  that  this 
strange  ship  emitted  a  wonderful  gas 
that  enveloped  and  clung  to  every  sub- 
stance it  touched  within  a  radius  of 
many  miles.  Suppose  that  the  whole 
interior  of  the  ship  were  the  scene  of 
an  extraordinary  movement  of  cannon 
balls  moving  with  frightful  speed, 
backward  and  forward,  within  the  iron 
walls  of  the  vessel.  Lastly,  suppose 
that  every  human  being  within  hailing 
distance  of  this  wonderful  ship  would 
he    totally    or    partially  paralyzed, 


blinded,  or  burnt  to  death.  What 
would  the  world  think  of  this  dreadful, 
frightful  nightmare?  Every  man, 
woman,  and  child  on  the  globe  would 
be  profoundly  interested  in  this  new 
engine  of  destruction.  Armies  would 
be  hastily  mobilized.  Men  of  science 
would  meet  in  frightened  conclave. 
The  editors  of  the  big  dailies  would  " 
send  hundreds  of  skilled  reporters  to 
get  the  *'story"  of  the  most  wonderful 
thing  that  had  ever  happened  in  the 
history  of  the  world. 

There  is  just  such  a  battleship.  Yea, 
there  are  untold  billions  of  them,  but 
fortunately  for  mankind,  they  are  in- 
finitely smaller  than  an  ordinary  war- 
ship. In  fact,  they  are  so  small  that  a 
whole  navy  of  them  could  find  room  to 
maneuver  on  the  head  of  a  pin !  These 
tiny  ships  are  otherwise  known  as 
atoms  of  radium.  Were  an  atom  of 
radium  to  be  increased  to  the  size  of  a 
battleship  and  retain,  proportionately, 
its  wonderful  powers,  it  would  do  all 
and  even  more  than  was  predicated  of 
the  battleship  spoken  of  in  the  begin- 
ning of  this  chapter. 

And  what,  asks  the  reader  of  these  ' 
stories  on  the  Wonders  of  Light,  has 
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all  this  to  do  with  light?  Simply  this: 
if  we  read  aright  the  story  that  radium 
has  to  tell,  we  are  not  only  very  near 
to  the  solution  of  the  mystery  of  light 
and  color,  but  also  of  those  other 
marvels,  heat,  electricity,  and  magnet- 
ism !  Before  we  can  realize  the  reason- 
ableness of  this  rather  startling  state- 
ment, let  us  review,  briefly,  the  history 
of  the  discovery  of  radium,  and  of  the 
curious,  wonder- 
ful  phenomena  that 
have  finally  put  sci- 
ence hot  on  the  trail 
of  some  of  the  most 
elusive  mysteries  in 
the  universe. 

When  R  5  n  t  g  e  n 
startled  the  world,  in 
1895,  with  his  discov- 
ery of  the  X-rays, 
every  scientist  turned 
his  attention  to  this 
new  field  of  develop- 
ment. Every  detail  of 
the  original  experi- 
ment was  scrutinized 
most  sharply  for  some 
information  that 
might  lead  to  an  ade- 
quate explanation.  A 
Frenchman,  M.  Pon- 
caire,  calling  attention 
to  the  fluorescence  at- 
tendant upon  the  pro- 
duction o  f  X-rays, 
suggested  that  there 
might  be  some  close 
connection  between 
them  and  fluorescence. 
This  suggestion  was 
immediately  acted  up- 
on by  a  Russian  scien- 
t  i  s  t,  Niewengloski. 
He  wrapped  a  photographic  plate  in 
black  paper  and  placed  on  top  of  it  a 
small  square  glass.  On  the  glass  he 
put  a  few  grains  of  a  substance  known 
as  calcium  sulphide,  which  has  the  pe- 
culiar power  of  phosphorescence.  We 
are  all  familiar  with  phosphorescence, 
such  as  is  produced  when  an  ordinary 
match  is  rubbed  on  the  palm  of  the 
hand  in  the  dark.  The  next  day  the 
plate  was  developed,  and  a  clearly  de- 


Fig.  1— Most  Sensitive  Scientific  Instrument 
Known,  a  Gold-Leaf  Electroscope,  the 
Bits  of  Gold   Leaf  Flying  Apart 
When  Affected  by  Electricity 


fined  image  of  the  glass  rewarded  the 
query  of  the  investigator.  Something 
had  affected  the  photographic  plate  and 
this  something  was  not  the  X-rays,  as 
the  straight  edges  of  the  glass  had  bent 
the  rays  (refracted  is  the  correct  term), 
and  it  is  known  that  X-rays  cannot  be 
bent  in  this  way.  Here  was  something 
new. 

Then  came  M.  Becquerel  who  set 
about  investigating 
these  ''X-rays"  that 
were  not  X-rays.  He 
knew  that  any  sub- 
stance containing  ura- 
nium, a  well-known 
element,  has  the 
power  to  cause  fluo- 
rescence. He  there- 
fore exposed  a  bit  of 
pitchblende,  a  com- 
plex mineral  contain- 
ing, among  other 
things,  a  little  ura- 
nium, to  the  sunlight, 
and  found  that  it,  too, 
would  affect  a  photo- 
graphic plate,  just  as 
the  calcium  sulphide 
had.  He  performed 
this  experiment  a 
number  of  times,  but 
always  exposed  the 
blende  to  the  action 
of  direct  sunlight  be- 
fore he  brought  it  into 
contact  with  the  sen- 
sitive plate.  One  day  it 
chanced  that,  just  as 
he  was  about  to  repeat 
the  experiment,  a  cloud 
obscured  the  sun.  Not 
caring  to  wait  until 
the  sunlight  would 
become  strong  again,  he  carelessly 
thrust  the  plate,  with  a  small  metal 
key  on  top  of  it,  into  a  dark  draw^er 
together  with  some  crystals  of  uranium 
salts.  A  few  days  later  he  happened 
upon  the  plate  and  developed  it.  To  his 
intense  astonishment  there  was  an  im- 
age of  the  key  distinctly  marked  upon 
it.  It  flashed  upon  him  that  the  uranium 
salt  possibly  possessed  a  hitherto  un- 
known property,  and  that  the  previous 
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exposures  of  the  blende  to  the  action 
of  the  sunlight  had  nothing  whatever 
to  do  with  this  property.  He  therefore 
procured  a  large  number  of  uranium 
salts,  and  found  that  they  all  possessed 
the  property  of  affecting  a  photo- 
graphic plate.  One  very  important  fact 
did  not  escape  his  attention,  viz.,  that 
pitchblende  was  even  more  powerful 
than  pure  uranium  in  producing  an  ef- 
fect upon  a  sensitive  plate.  This  was  a 
very  strong  hint.  There  must  be  some- 
thing in  the  blende  that  was  even  more 
potent  than  any  combination  of  miner- 
als that  had  yet  been  tried.  Then  the 
world  began  its  search  for  this  wonder- 
f  u  1  something. 
The  rays  that  pro- 
duced these  phe- 
nomena  were 
called  the  "Bec- 
querel"  rays,  and  it 
was  soon  learned 
that  they  had  the 
power  to  dis- 
charge  or  neutral- 
ize a  body  that 
had  been  electri- 
cally charged. 

Now,  in  order  to 
understand  what 
followed  the  an- 
nouncement o  f 
this  fact,  it  will  be 
necessary  for  us 
to  call  to  mind  a 
bit  of  simple  appa- 
ratus with  which 
we  are  all  more  or 

less  familiar,  or  can  easily  understand. 
An  olive  bottle,  a  cork,  a  bit  of  copper 
wire,  and  a  slip  of  gold  leaf,  and  be- 
hold, we  have  a  gold-leaf  electroscope, 
the  most  sensitive  instrument  known  to 
science.  Just  how  sensitive  it  is,  may 
be  realized  by  comparing  it  with  an- 
other sensitive  instrument,  a  spectro- 
scope, mention  of  which  has  been  made 
in  the  earlier  chapters  of  these  articles 
on  light.  A  good  spectroscope  will  de- 
tect, unerringly,  the  one  sixty-fifth  of 
one  millionth  of  a  grain  of  the  element 
sodium.  An  electroscope,  as  shown  in 
Fig.  1,  is  a  million  times  more  sensitive 
than  a  spectroscope! 


Fig.  2  — Impression  of  a  Door  Key  on  a  Photographic 
Plate  Taken  by  Means  of  Some  Uranium,  after 
the  Manner  in  Which  Becquerel  Discovered 
the  "Becquerel  Rays" 


What  is  the  action  of  an  electro- 
scope? If  a  rubber  comb  is  rubbed 
briskly  on  the  coat  sleeve  and  brought 
near  to  a  gold-leaf  electroscope,  the 
gold  leaves  will  instantly  fly  apart, 
and  remain  that  way  until  the  exciting 
influence  is  removed.  If  the  wire  is 
touched,  the  leaves,  being  charged  with 
one  of  the  two  kinds  of  electricity,  re- 
main apart  for  a  considerable  time. 
Why?  Because  the  leaves  are  charged 
with  only  one  kind  of  electricity,  and 
it  has  been  observed,  millions  of  times, 
both  by  scientists  and  amateurs,  that 
like  charges  of  electricity,  whether  they 
be  positive  or  negative,  repel  each  other. 

When  we  bring 
X-rays  near  to  a 
charged  electro- 
scope, the  leaves 
collapse,  and  the 
same  thing  was 
found  to  be  true 
of  the  mysterious 
Becquerel  rays. 
Here  again  was 
another  important 
finger  post,  point- 
ing out  the  way  to 
the  detection  o  f 
the  w  o  n  d  e  rf  u  1 
something  hidden 
within  the  blende. 

The  next  and 
last  step  was 
made  by  a  woman, 
Mme.  Curie.  In- 
tensely interested 
in  the  work  of 
Becquerel,  she  began  to  study  most 
eagerly  the  components  of  pitchblende. 
The  Austrian  government  placed  at  her 
disposal  the  tailings  left  from  the  pitch- 
blende that  had  been  used  in  the  ex- 
traction of  uranium.  It  is  uranium 
that  gives  the  beautiful  greenish-yel- 
low hue  to  Bohemian  glass.  In  a  short 
time  she  discovered  a  new  element, 
polonium,  so  named  for  her  native  Po- 
land. Polonium,  she  found,  is  more 
powerful  than  uranium  in  its  effect 
upon  a  sensitive  plate  and  upon  a 
charged  gold-leaf  electroscope.  She 
was  convinced,  however,  that  there  was 
still  another  substance,  even  more  elu- 
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sive,  even  more  powerful,  within  the 
blende.  Finally,  in  conjunction  with 
her  husband,  the  late  Professor  Curie, 


Fig.  3  — Apparatus  for  Taking  a  Picture  by  Means  of  Thorium,  an 
Ordinary  Wei sbach  Mantle  Which -Contains  Thorium  being  Held 
for  a  Week  over  a  Sensitive  Plate  Covered  with  a  Hard-Rubber 
Shield,  on  Which  Lies  a  Metal  Cross 


she  discovered  the  most  interesting  of 
the  eighty  odd  chemical  elements,  and 
christened  it,  by  a  happy  inspiration, 
radium !  What  joy  must  have  been 
hers  in  contemplating  the  fruit  of  her 
labors,  a  mere  speck  of  white  powder, 
resembling  common  salt  in  appearance, 
but  unlike  it,  emitting  a  feeble  light  in 
the  dark.  And  this  mere  speck  had 
1,800,000  times  the  radioactive  power 
of  the  uranium  ore  from  which  she  had 
extracted  it ! 

The  methods  used  by  Mme.  Curie  in 
separating  the  radium  salt  from  blende 
were  exceedingly  complicated,  and  in- 
volved a  series  of  wearisome  solutions 
and  crystallizations,  extending  over  a 
period  of  many  months.  There  is  less 
radium  in  pitchblende,  its  richest  ore, 
than  there  is  sold  in  sea  water. 


Fig.  4— The  Photograph  Obtained  from  Thorium  ;  the 
Flying  Electrons  Pierced  a  Hard-Rubber  Plate  and 
Bombarded  the  Sensitive  Photographic  Plate 
Beneath,  Making  a  Picture  of  the  Mantle  and  Cross 

What  a  tremendous  excitement  a 
few  thimblefuls  of  white  powder,  for 
that  is  all  that  there  is  of  it  today,  have 


caused!  And  what  is  this  remarkable 
substance?  Is  it  really  any  more  re- 
markable than  iron,  or  copper,  or  gold? 

Not  in  the  least.  It 
gains  its  spectacular 
reputation  from  the 
fact  that  it  is  decaying, 
or  breaking  up  more 
rapidly  than  all  other 
metals.  It  is  to  iron 
what  a  fast  express  is 
to  a  canal  boat.  It  is 
a  cinematograph  film  as 
compared  with  the  dim 
old  portraits  that  adorn 
our  library  walls. 

Scientists  have  sub- 
jected radium  to  the 
crucial  "third  degree"  and  have  learned 
that  its  life  is  about  2,500  years,  while 
that  of  uranium,  its  next-door  neigh- 
bor, is  7,500  million  years  !  Quite  a  dif- 
ference ?  When  we  speak  of  the  ''life" 
of  a  metal,  what  is  meant?  Let  radium 
give  the  answer.  This  curious  silvery 
metal  is  a  most  brilliant  story-teller  of 
the  most  bewildering  tales  that  mother 
nature  keeps  for  her  interested  chil- 
dren. Briefly,  the  story  of  radium  as 
told  by  itself  is  as  follows: 

"1  am  called  a  metal  and  an  element. 
W^hether  I  really  am  either  of  these,  I 
shall  not  say,  as  I  do  not  care  to  enter 
into  a  discussion  as  to  the  meaning  of 
these  terms.  At  any  rate,  I  was  once 
known  as  uranium,  and  some  day,  not 
so  far  off,  I  shall  be  known  by  the  name 
of  lead.  I  am  in  a  transitional  stage 
and  am  constantly  sending  forth  to  the 
world  at  least  four  different  kinds  of 
messages — messages  made  up  of  my 
own  substance,  if  substance  it  may  be 
called.  Scientists  have  come  to  a 
knowledge,  very  slight,  I  must  confess, 
of  these  messages,  and  have  tabulated 
three  of  them,  under  the  first  three  let- 
ters of  the  Greek  alphabet :  Alpha, 
Beta,  and  Gamma.  My  Alpha-rays  are 
simply  charges  of  positive  electricity; 
each  of  them  is  about  twice  the  size  of 
an  hydrogen  atom  and  moves  through 
space  at  the  rate  of  15,000  miles  per 
second.  My  Beta-rays  are  about 
1/1,000  the  size  of  an  hydrogen  atom. 
(The  hydrogen  atom,  before  my  ad- 
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vent  into  the  world  of  science,  was  con- 
sidered to  be  the  smallest  thing  in  the 
universe.)  My  Beta-rays  move  with  a 
velocity  nearly  equal  to  that  of  light, 
and  are  nothing  more  nor  less  than 
charges  of  negative  electricity.  I 
greatly  prefer  the  name  of  'electrons' 
for  these  Beta-rays,  as  that  name  seems 
simpler  and  better  than  any  other  as 
yet  suggested.  My  third  kind  of  rays, 
known  as  the  Gamma-rays,  are  pro- 
duced when  the  Beta-rays,  or  flying 
electrons,  are  stopped  in  their  wild 
flight.  They  produce  a  peculiar,  pene- 
trating pulse  in  the  great  ether  ocean, 
and  are  really  the  Avell-known  X-rays 
with  which  science  has  become  quite 
familiar  in  the  past  17  years.  The  other 
message  I  send  forth,  and  I  do  not,  by 
any  means,  say  that  these  four  are  the 
only  phenomena  I  produce,  is  very 
much  like  a  gas ;  it  is  known  as  the 
'emanation,'  and  characteristically 
renders  everything  with  which  it 
comes  in  contact  highly  radioactive, 
that  is,  just  like  myself. 

"At  present  I  am  the  most  sought- 
after,  "and  the  most  valuable  thing  in 
the  world.  There  is  only  a  fraction  of 
a  pound  of  myself  at  large,  and,  if  I  ex- 
cept a  tiny  mite  set  free  by  Mme.  Curie 
a  few  months  ago,  I  am  not  wholly 
free,  as  I  am  in  bondage  with  two  other 
elements  known  as  chlorine  and  bro- 
mine. 

"Just  a  microscopic  speck  of  me,  so 
small  that  it  is  barely  visible  to  the 
naked  eye,  is  worth  $5,000,  and  I  am 
told  that  a  pound  would  cost  the  tidy 
sum  of  $100,000,000 !  I  am  a  veritable 
mine  of  energy.  One  single  pound  is 
the  energy-equivalent  of  1,500,000  tons 
of  coal,  and  would  be  amply  sufficient 
to  propel  a  battleship  of  15,000  tons  for 
30  years  at  the  rate  of  15  miles  an 
hour." 

Among  all  the  wonderful  things  that 
radium  has  told  us  of,  surely  the  most 
wonderful  are  the  ''flying  electrons," 
otherwise  known  as  the  Beta-rays. 
These  electrons  are  not  confined  to 
radium,  but  are  probably  the  basic  con- 
stituents of  all  matter.  It  is  the  move- 
ment of  these  tiny  particles  of  negative 
electricity  that  causes  an  electric  cur- 


rent. It  is  their  surging  to  and  fro 
in  an  upright  wire  that  causes  the  wave 
splashes  in  the  ether  that  are  responsi- 
ble for  the  wonders  of  wireless  teleg- 
raphy ! 

The  80  substances  known  as  elements 
are  simply  congregations  of  electrons, 
the  heavier  elements,  such  as  platinum 
and  gold,  having  a  greater  number  of 
electrons  than  those  of  less  density, 
such  as  sodium  and  lithium.  When 
these  flying  electrons  march  steadily  in 
the  same  direction  around  a  bar  of  iron, 
they  transform  it  into  that  curious 
thing  known  as  a  magnet.  It  is  quite 
probable  that  the  rapid  motion  of  the 
electrons  around  atoms  produces  cer- 
tain disturbances  in  the  ether  that  are 
the  direct  cause  of  light  waves.  Each 
atom  is  like  a  sun  with  its  system  of 
planets,  and  is  every  bit  as  wonderful. 
Even  as  the  planets  move  around  the 
sun  with  different  velocities,  varying 
with  their  respective  distances  from 
their  controlling  luminary,  so  do  the 
flying  electrons  move  about  the  atoms 
of  which  they  are  the  satellites.  In  this 
manner  all  the  countless  myriads  of 
wave  lengths  are  produced,  ranging 
from  the  long  waves  of  radiant  heat, 
through  the  shorter  wave  lengths  that 
produce  the  crimson,  gold,  and  laven- 
der of  a  sunrise,  up  to  the  tiny 
actinic  waves  that  enable  the  plant 
kingdom,  from  a  stately  forest  tree  to 
a  blade  of  grass,  to  set  up  countless  bil- 
lions of  laboratories  for  the  manufac- 
ture of  the  food  supply  of  the  world, 
which  must  be  replenished  constantly. 

Some  day,  we  shall  know  more  of 
these  things  and  the  utilization  of  the 
vast  stores  of  energy,  hitherto  unsus- 
pected, that  surround  us.  Some  day, 
our  descendants  will  extract,  from  a 
few  common  pebbles,  more  energy 
than  we  at  present  get  from  a  moun- 
tain of  coal  or  a  river  of  oil.  Some  day, 
our  homes  will  be  lighted  and  heated, 
our  mills  actuated,  our  steamers  pro- 
pelled across  mighty  oceans,  our  air- 
ships driven  through  sunlit  skies,  by 
the  wonderful  interatomic  forces  that 
are  just  barely  hinted  at  in  the  strange 
messages  we  receive  from  the  "Elying 
Electrons." 
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GIN  TO  UNROLL  SEED  FROM 
COTTON  FIBER 


Members  of  the  New  Orleans  cotton 
exchange,  and  others  interested,  re- 
cently inspected  the  working  of  a  new 


cotton  gin  which  some  cotton  men  de- 
clare will  revolutionize  the  cotton  in- 
dustry. The  gin  is  the  invention  of  a 
Parisian,  who  has  been  residing  in  New 
Orleans  for  several  years.  The  salient 
feature  of  the  new  gin  is  that  the  seed 
is  unrolled  from  the  cotton  fiber,  leav- 
ing the  latter  uninjured.  In  ordinary 
ginning  the  fiber  is  more  or  less  torn, 
and  as  the  length  of  the  fiber  is  of  the 
greatest  consideration  in  determining 
the  quality  of  the  staple,  the  new  de- 
vice is  expected  to  enhance  the  value 
of  cotton  so  ginned  as  compared  with 
that  ginned  with  the  present  type  of 
gin.  Cotton  men  declare  that  torn 
fiber  cotton  is  worth  from  half  a  cent 
to  one  cent  a  pound  less  than  cotton 
with  the  fiber  uninjured. 


C  Lloyds,  the  famous  English  board 
which  insures  pretty  near  everything 
under  the  sun,  has  issued  policies  in- 
suring the  lives  of  12  performing 
chimpanzees. 


NEW  WAY  TO  DISTINGUISH 
POISONS 

An  interesting  new  method  of  dis- 
tinguishing between  poisonous  sub- 
stances has  just  been  announced  by 
Gustave  Michaud,  of  the  Costa  Rica 
State  College.  If  a  photograph  is 
taken  of  samples  of  morphine,  strych- 
nine, caffeine  (a  constituent  of  coffee), 
and  digitalin,  all  belonging  to  the  so- 
called  alkaloid  poisons,  these  sub- 
stances appear  white  in  the  photo- 
graph, except  digitalin.  But  if  the 
photograph  is  made  by  the  use  of 
ultraviolet  light  instead  of  ordinary 
light,  the  caffeine  would  appear  white, 
the  morphine  gray,  and  the  strychnine 
black. 

This  phenomenon  seems  to  be  of  the 
same  nature  as  others  previously  de- 
scribed in  this  magazine,  in  which  an- 
imal matter  and  minerals  of  different 
kinds,  when  viewed  in  ultraviolet  light, 
assume  distinctive  colors. 


INDIAN  LOOKOUT  WATCHING 
FOR  FISH  SCHOOL 

Indians  profited  by  the  abundance  of 
fish  in  Puget  Sound  waters  ages  before 
white  men  came  to  the  ^'Oregon  Coun- 
try." Not  only  did  they  catch  the  sal- 
mon which  30  years  ago  sometimes 
during  the  spawning  season  filled  the 
small  streams  from  bank  to  bank,  but 
appreciated   the   luscious   smelt  that 


Puget  Sound  Indian  on  Lookout  for  School  of  Fish 
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Aero-Cycle  for  Use  in  Sahara  Desert 

Designed  to  Run  on  Sand,  but  to  Hop  over  Bad  Places 


were  found  in  season  in  the  bays.  For 
many  years  the  "lookout*'  has  been  in 
use  for  detecting  the  presence  of  smelt 
and  herring.  This  Indian  was  caught 
as  he  was  on  the  watch.  His  eleva- 
tion gives  him  the  same  advantage  that 
the  kingfisher  has  as  he  hovers  over 
the  water  seeking  his  prey.  Whenever 
a  school  of  fish  is  seen  he  hurries  into 
his  boat  and  soon  has  it  surrounded 
with  his  fine-meshed  seine. 


LONDON  AIDS  CHILDREN 
IN  SEARCH  OF  WORK 

The  London  County  Council  has  re- 
cently established  bureaus  throughout 
the  metropolis  where  boys  and  girls, 
and  their  parents,  may  apply  for 
advice  and  information  relating  to  the 
employment  of  children.  Special  con- 
sideration is  given  each  applicant  and 
the  endeavor  is  made  to  find  for  each  a 
trade  or  occupation  suited  to  his  quali- 
fications, judged  from  the  standpoint 
of  education,  and  physical  and  mental 
equipment.  In  filling  vacancies,  all 
the  circumstances  and  facts  in  connec- 
tion with  the  applicant's  school  and 
home  life  are  considered,  and  the  con- 
sent of  parents  is,  of  course,  required 
in  each  case.  The  bureaus  work  in 
conjunction  with  the  21  labor  ex- 
changes of  London. 


SIX-WHEELED  AERO-CYCLE 
FOR  SAHARA  DESERT 

A  curious  six-wheeled  vehicle, 
driven  by  an  aerial  propeller,  has  been 
devised  by  a  corporal  of  the  engineer- 
ing corps  of  the  French  army  as  a  res- 
cue outfit  for  aeroplanes  stranded  in 
the  Sahara  desert. 

The  French  have  for  some  time  been 
experimenting  with  the  idea  of  travers- 
ing the  Sahara  with  aeroplanes,  and 
several  of  the  military  airmen  have 
penetrated  for  various  distances.  One 
of  the  problems  of  Sahara  aviation  is 
the  provision  of  some  means  whereby 
assistance  could  be  rapidly  carried  to 
a  stranded  airman,  and  it  is  for  this 
purpose  the  curious  vehicle  is  designed. 

The  triangular  frame  of  the  aero- 
cycle  is  supported  at  each  corner  by  a 
two-wheeled  truck.  By  an  ingenious 
arrangement  each  wheel  can  displace 
itself  along  an  axis  perpendicular  to  the 
line  of  running  so  that  the  total  weight 
of  the  machine,  which  is  not  more  than 
700  lb.,  is  equally- distributed  upon  all 
six  wheels.  The  engineers  are  now 
testing  planes  on  it  for  hopping  bad 
spots. 


(I Friction  lamp  lighters  for  automobile 
headlights  are  now  being  marketed. 
The  pulling  of  a  little  chain  turns  on 
the  gas  and  lights  it  with  a  spark. 
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DUMMIES  DRAW  FIRE  OF 
ATTACKING  ARMY 

The  device  shown  in  the  accompany- 
ing illustration  was  employed  recently 
during  a  mimic  battle  engaged  in  by 


Copyright  by  Newspaper  Illustrations,  London 
This  Contrivance  Deceives  the  Enemy  into  Believing  the 
Uprights  are  Soldiers 

British  soldiers  on  Longmoor,  an  ideal 
location  for  a  conflict,  sham  or  real. 
With  the  enemy's  attention  concen- 
trated on  this  device,  so  constructed 
that,  at  a  distance,  the  resemblance  to 
approaching  soldiers  is  striking,  op- 
portunity was  afforded  the  opposing 
side  to  execute  attacks  from  the  flank 
and  rear. 


ELECTRIC  TOASTER  OF 
LARGE  CAPACITY 

An  electric  toaster  of  large  capacity, 
especially  designed  for  hotels  and  res- 
taurants, is  here  shown.  It  has  12 
toasting  drawers  so  controlled  that  any 


FL^SS  CARRY  INFi^NTTLE 
PARALYSIS 

Inicintile  paralysis,  the  exact  cause 
and  the  methods  of  transmission  of 
which  has  hitherto  baffled  physicians, 
may  be  carried  by  the 
stable  fly,  according  to 
Prof.  M.  J.  Rosenau,  of 
Harvard  University. 
He  has  apparently  suc- 
ceeded in  transmitting 
this  fatal  disease  from 
sick  to  well  monkeys 
by  the  bite  of  the  com- 
mon stable  fly.  He  al- 
lowed a  number  of 
these  flies  to  bite  mon- 
keys in  various  stages 
of  the  disease,  and  then 
later  allowed  them  to 
bite  12  well  monkeys. 
Of  the  latter,  six  be- 
came ill  with  well-marked  symptoms 
of  infantile  paralysis,  and  three  died. 

The  stable,  or  biting  fly,  usually 
found  around  and  in  stables,  is,  how- 
ever, not  uncommon  in  houses.  It 
bites  animals  as  well  as  men,  and  sucks 
their  blood,  upon  which  it  feeds.  Pro- 
fessor Rosenau  concludes  that  after  the 
virus  is  taken  into  the  body  of  the  fly 
by  biting  an  infected  animal  or  person, 
some  time  must  elapse  before  the  fly 
is  capable  of  transmitting  the  disease, 
but  that  the  period  is  probably  less 
than  21  days. 


An  Electric  Toaster  Which  Turns  Out  720  Slices 
of  Toast  per  Hour 

three  of  them  may  be  used  without 
heating  the  entire  series.  This  toaster 
is  capable  of  producing  720  full-sized 
slices  of  toast  per  hour. 


TUNGSTEN  LAMPS  SURVIVE 
SHIPWRECK 

One  of  the  most  strenuous  unpre- 
meditated tests  of  the  highest-grade 
tungsten  lamps  resulted  through  the 
sinking  of  the  P.  and  O.  liner  ''Oceana" 
some  time  ago.  The  salvage  operations 
on  this  vessel  have  resulted  in  the  re- 
covery, among  other  things,  of  cases 
containing  600  tungsten  lamps.  Of  the 
five  hundred  24-watt,  100-volt  lamps 
contained  in  these  cases,  only  22,  or  4.4 
per  cent,  were  broken,  and  only  two  of 
the  one  hundred  25-watt,  55-volt  lamps, 
the  remainder  being  returned  to  the 
lamp  concern  in  perfect  condition. 
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A  PAGEANT  OF  EARLY  TRANSPORTATION 


A  pageant  of  early  railway  and  canal 
"packet''  transportation  in  Pennsylva- 
nia was  held  recently  in  Altoona  in 
connection  with  the  Semi-Centennial 
of  the  Loyal  War  Governor's  Confer- 
ence, which  convened  Sept.  24,  1862. 
On  one  of  the  floats  of  the  pageant  Avas 
a  reproduction  of  the  locomotive  ''Lan- 
caster" and  train.  The  ''Lancaster" 
was  placed  in  service  in  1834,  was  first 
used  in  hauling  material  for  the  com- 
pletion of  the  Philadelphia  and  Colum- 
bia railroad,  and  then  drew  the  leading 
passenger  train  from  Columbia  to  Phil- 
adelphia on  the  formal  opening  of  the 
road.  This  locomotive  weighed  eight 
tons,  had  a  capacity  of  drawing  56 
gross  tons,  and  moved  its  train  at  a 
speed  of  a  little  more  than  nine  miles 
an  hour.  The  two  cars  on  the  float 
were  reproductions  of  the  original  cars, 
which  were  constructed  to  be  drawn 
by  horses,  and  were  then  modified  to 
adapt  them  to  the  locomotive. 


On  another  float  was  shown  a  faith- 
ful reproduction  of  the  passenger  boats 
used  on  the  Pennsylvania  Canal  in  1836 
in  connection  with  the  railroad.  These 
packets,  drawn  by  three  mules,  were  72 
ft.  long,  by  11  ft.  wide,  and  8  ft.  high. 
The  interiors  were  divided  into  four 
compartments,  a  mule  stable,  always 
occupied  by  three  mules;  a  kitchen, 
a  gentlemen's  cabin  and  a  ladies' 
cabin.  Swinging  sleeping  berths  were 
fastened  along  the  sides  of  the  cabins, 
and  were  separated  by  curtains.  These 
boats  each  accommodated  about  150 
passengers. 

The  trip  from  Philadelphia  to  Pitts- 
burgh, by  railroad  and  canal  packet, 
took  41/^  days.  The  original  poster 
advertising  the  opening  of  this  route 
said:  "Passengers  by  this  line  will  be 
carried  through  to  Pittsburg  as  soon  as 
any  line  now  running  by  the  above 
route,  passing  over  the  Rail-Roads  with 
daylight.    The  cars  on  the  Philadel- 


as  M  1 

The  Locomotive  "Lancaster"  and  Train  of  Two  Passenger  Coaches.  Travelers 
with  Carpetbags  Walking  Alongside 
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phia,  Columbus,  and  Portage  Rail- 
Roads  are  of  the  best  description  and 
the  accommodations  in  the  Packet 
Boats  are  equal  to  any,  each  having  a 
Gentlemen's  and  Ladies'  Cabin,  fitted 
up  with  comfortable  berths." 

FISH  CARVED  FROM 
FISHBONES 

The  fish  shown  in  the  accompany- 
ing illustration  came  from  the  deep  sea, 
but  not  in  the  form  in  which  they 


Counterfeits  of  the  Finny  Tribe  Carved 
from  Fishbones 

were  photographed.  They  are  the 
handiwork  of  an  old  and  patient  fisher- 
man of  Deal,  England,  who  carved 
them  with  his  clasp  knife  from  the 
bones  of  his  varied  catches. 


EXPERTS  DESIGN  MAGAZINE 
FOR  HIGH  EXPLOSIVES 

The  I^reau  of  Mines  has  just  com- 
pleted experiments  with  magazines  for 
the  storage  of  explosives  and  has  com- 
piled data  which  have  been  reduced  to 
a  design  for  a  magazine  that,  the  ex- 
perts think,  will  give  the  least  trouble 
in  case  of  fire  or  attack  by  an  armed 
force,  and  at  the  same  time  preserve 
the  explosives  in  an  excellent  state. 


The  structure  is  a  building  of  rein- 
forced concrete,  10  by  14  ft.,  and  can 
be  built  at  a  cost  of  $400.  The  roof, 
walls,  floor  and  door  are  all  made  of 
cement.  The  roof  is  further  covered 
with  galvanized  iron.  The  walls  are 
6  in.  thick  and  the  cement  roof  and 
door  are  3  in.  thick.  The  door  is  of  the 
sliding  type  and  the  construction  of 
the  place  makes  it  particularly  safe 
against  fire.  The  walls  resist  the  pen- 
etration of  bullets,  it  is  stated,  and  be- 
cause of  the  friable  nature  of  the 
material  in  case  of  an  explosion  in  or 
near  the  magazine  no  large  masses  of 
material  will  be  hurled  into  the  air. 
The  building  is  designed  to  have  a 
capacity  of  from  20,000  to  30,000  lb.  of 
explosive.  It  is  protected  from  light- 
ning through  the  four  corners  being 
grounded  with  metal  rods  and  con- 
nected with  the  galvanized-iron  roof. 


ELECTRIC  BAGGAGE  AND 
PACKAGE  TRUCKS 

An  electric  truck  designed  solely  for 
use  in  the  baggage  and  freight  sheds 
of  railroads,  on  steamship  docks,  and 
in  factories,  warehouses,  and  like  places 
where  much  package  goods  is  handled, 
is  finding  favor  in  the  motor  world. 

The  electric  truck  has  a  single  motor, 
receiving  current  from  a  storage  bat- 
tery, and  all  four  wheels  are  both  driv- 
ing and  steering  wheels.    This  four- 
wheeled  drive  is  claimed  to  give  the 
exceptional     traction     necessary  for 
climbing  the  excessive  grades 
encountered   in  transporting 
freight   up   the   inclined  mt^^ 
gangplanks  of  ships,  onto  JmKM 
platforms,  and  the   like.  mmfBm 


An  Electric  Baggage  and  Freight  Truck 
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The  four-wheel  transmission  is  ef- 
fected by  means  of  two  propeller 
shafts,  coupled  by  means  of  universal 
joints,  to  the  ends  of  the  armature 
shaft.  The  propeller  shafts  drive  live 
axles  of  the  type  commonly  used  in 
motor-car  practice.  The  operator 
stands  on  a  step  at  the  back  of  the 
truck. 


HOW  TO  GROW  TALLER 

In  these  advanced  days  in  medicine 
and  surgery,  it  would  seem  that  one 
need  only  consult  one  of  these  scien- 
tists to  attain  almost  any  desired  phy- 
sique.   It  is  reported  that  an  English 


surgeon  increased  the  height  of  a  young 
man  two  inches  in  two  months  by  giv- 
ing him  extract  of  the  thyroid  gland  of 
sheep.  This  is  the  gland  in  the  neck 
which,  when  enlarged,  is  called  a  goi- 
ter, and  its  function  within  the  human 
system  is  to  regulate  the  growth  of  the 
long  bones.  When  it  is  overstimu- 
lated  in  a  youth,  he  may  grow  up  a 
giant.  Insufficient  secretion  causes 
dwarfs  or  cretins. 

By  feeding  young  dogs  on  thyroid 
secretion,  beginning  with  one  dog  of 
the  same  litter  the  first  month,  another 
the  second  month,  and  so  on,  a  series 
of  dogs  of  perfectly  graduated  sizes 
may  be  produced. 
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By  Means  of 
Bristles  on  Arrows 
and  a  Target 
of  Bristles, 
Home  Archery 
is  Made  Safe 


BRISTLE-ARCHERY  FOR 
INDOOR  PLAY 

Indoor  archery  is  made  interesting 
as  well  as  practical  by  means  of  a 
special  target  and  arrows,  the  impor- 
tant feature  of  which  is  the  ''bristles." 
That  is,  the  arrows  have  bristle  heads, 
and  the  target  presents  a  bristled  face 
to  the  players.    The  bristles  are  made 


of  so-called  Tampico  fiber,  which 
comes  from  Mexico. 

In  playing  the  game,  the  target  is  ar- 
ranged on  a  table  at  one  end  of  the 
room,  or  it  may  be  hung  on  a  wall,  with 
a  protecting  shield  of  some  nature 
around  it,  to  keep  the  wall  paper  from 
possible  soiling,  and  the  players  stand 
at  the  other  end.  The  arrows  are  shot 
from  bows,  and,  on  striking  the  target, 
stick  where  they  hit,  due  to  the  fact 
that  the  bristles  of  the  arrow  become 
entangled  with  the  bristles  of  the  tar- 
get, in  the  same  manner  that  a  pair  of 
hair  brushes  may  be  held  together  by 
lightly  forcing  the  bristles  of  one  into 
the  other.  The  arrow  heads  being  soft, 
there  is  no  danger  in  playing  the  game. 


ELECTRIC  GONDOLA  FOR  THE  THOUSAND  ISLANDS 


A  beautiful  electrically  propelled 
gondola,  built  in  strict  accordance  with 
all  the  technical  traditions  of  the  Vene- 


The  Beautiful  Electric  Gondola  Constructed  for  the  Commodore 
of  the  New  York  Yacht  Club 


tian  builders  of  the  past  centuries,  is 
used  by  Commodore  F.  G.  Boure,  of 
the   New   York   Yacht  Club,  at  his 


home  in  the  Thousand  Islands,  in  the 
St.  Lawrence  River. 

In  workmanship,  the  boat  is  prob- 
ably one  of  the  hand- 
somest pleasure  craft 
turned  out  in  this  coun- 
try. It  is  constructed 
of  Indian  teak  and 
African  mahogany,  and 
the  entire  exterior  of 
the  "felsi"  or  cabin  is 
handcarved.  The  i  n- 
terior  of  the  cabin  is 
luxuriously  u  p  h  o  1- 
stered,  even  the  ceiling 
being  paneled  in  leath- 
er, the  irons,  or  *'ferri," 
which  decorate  the  bow 
and  stern,  are  exact  re- 
productions of  those 
shown  in  old  prints  of 
gondolas  built  in  the  eleventh  century, 
and  the  highly  ornamental  rowlocks, 
or    ''forcoles,"    which    represent  sea 
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horses,  are  of  bronze  mounted  on 
carved-teak  bases. 

The  gondola  is  40  ft.  long,  and  is 
equipped  with  an  electric  motor  and 
storage  batteries,  Avhich  give  it  a  speed 
of  T^^  miles  an  hour.  The  power  plant 
is  so  skillfully  concealed  that  the  boat, 
silently  gliding  along,  seems  propelled 
by  a  ghostly  gondolier. 


TOE  DANCER  PRACTICES  WITH 
LAWN  ROLLER 

An  English  toe  dancer  who  is  filling 
an  important  role  in  a  Berlin  ballet 
finds  that  a  heavy  lawn  roller  is  one  of 


PROTEST  AGAINST  ESKIMO 
CIVILIZATION 

Fearing  the  extinction  from  measles 
and  other  contagious  diseases  of  the 
blonde-haired  Eskimo  tribe  discovered 
in  the  Coronation  Gulf  region  of  Can- 
ada,    Vilhjalmur     Stefansson,  their 
discoverer,  is  attempt- 
ing to  induce  the  Can- 
adian   government  to 
issue  a  proclamation  of 
perpetual  quarantine  of 
the    whole  district. 
He  desires  to  keep  all 
kinds  of  civilization,  in- 
cluding religion,  with 
its  creeds  and  institutions,  away  from 
them. 

"Whenever  a  new  people  is  dis- 
covered," the  explorer  says,  "the  com- 
mercial men  want  to  know  of  the  pos- 
sibilities of  the  surroundings.  In  this 
case  they  want  to  know  whether  or  not 
there  are  possibilities  of  bringing  more 
furs  into  the  markets  of  the  world.  The 
church,  on  the  other  hand,  wants  to 
know  whether  it  can  save  the  souls  of 
the  new  people.  No  one  cares  for  the 
people  themselves,  or  whether,  in  the 
course  of  the  coming  of  commerce  and 
religion,  these  people  may  be  exter- 
minated." 


An  English  Ballet  Dancer  Who  Finds  a  Lawn  Roller  Most  Excellent 
in  Training  Her  Toes 

the  best  implements  imaginable  for 
training  the  toe  muscles.  In  pushing 
the  roller  over  the  lawn,  she  rises  upon 
her  toes,  which  become  the  pivots  sus- 
taining all  the  weight  and  energy  she 
has  to  exert  to  overcome  the  roller's 
distaste  for  rolling. 


CAn  enterprising  French  peddler  has 
enlisted  the  automobile  in  his  scheme 
of  rapidly  disposing  of  his  stock  in 
trade,  which  consists  of  out-of-style 
hats,  bought  up  from  the  large  Parisian 
millinery  establishments.  He  tours  the 
country  in  his  automobile,  stopping 
only  at  out-of-the-way  villages  and 
small  towns,  where  the  inhabitants  are 
not  well  posted  on  the  frequent  changes 
in  Parisian  fashions  and  buy  his  wares. 


RAT  TRAP  TOSSES  VICTIMS 
MANY  FEET  AWAY 

Because  of  its  peculiar  construction, 
the  "Ratapult"  is  the  name  that  has 
been  given  a  novel  rat-destroying  de- 
vice, which  was  or;ie  of  the  exhibits  of 
an  exposition  held  recently  in  Wash- 
ington under  the  auspices  of  theUnited 
States  Public  Health  Service. 

The  apparatus  is  so  arranged  that 
when  an  unsuspecting  rodent  enters  a 
cagelike  compartment  to  get  at  the 
bacon  rind  with  which  the  trap  is 
baited,  he  steps  on  a  lever  which  re- 
leases a  spring  mechanism  fitted  above 
it.  A  metal  arm,  operated  by  a  power- 
ful spiral  spring,  is  released,  and  pass- 
ing through  a  slot  in  the  cagelike  com- 
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partment,  in  the  manner  of  a  catapult, 
it  strikes  the  unfortunate  rodent  with 
a  blow  of  sufficient  force  to  break  every 


bone  in  its  body  and  hurl  the  carcass  at 
least  15  ft.  away  from  the  trap,  far 
enough  away  so  other  rats  will  not  be 
warned  against  the  trap.  The  spring 
will  operate  the  device  15  times  with 
one  winding.  A  pneumatic  device  pre- 
vents the  arm  from  making  more  than 
one  revolution  and  automatically  ''sets" 
it  again. 


APRICOT  PASTE  AS  TABLE 
DELICACY 

Apricot  paste  is  an  oriental  delicacy 
that  is  now  getting  attention  in  west- 
ern countries,  both  for  home  sale  and 
shipment  to  the  Orient.  The  accepted 
method  of  manufacture  is  to  crush  the 
apricots  in  a  cement-lined  hole  in  the 
ground,  2  or  3  ft.  deep.  Some  eastern 
peoples  still  knead  the  fruit  with  their 
bare  feet.  Farmers  of  America  and 
southern  Europe,  who  are  just  acquir- 
ing this  new  industrial'  art,  use  a  large 
hard-rubber  ball  on  the  end  of  a  club. 

The  pulp  is  then  spread  out  on  thin 


boards  and  placed  under  trees  or  in 
other  shady  places  to  dry.  The  boards 
are  of  uniform  size,  and  the  paste  is 
so  spread  out  as  not  to  be  thicker  than 
1/10  in.  when  dry,  the  cake  weigh- 
ing about  51/2  lb.  and  looking  like 
sole  leather.  The  price  varies  with 
the  quality,  which  is  determined  by 
the  color  and  the  thickness;  25  cents 
for  a  5i/2-lb.  cake  being  the  average. 
There  is  a  large  market  for  apricot 
paste  throughout  Germany,  Roumania, 
Egypt,  and  Syria.  In  the  east  it  is 
given  the  special  name  of  ''pamered- 
den,"  and  is  used  for  flavoring  wines, 
jam,  puddings,  and  ices.  New  York 
and  Chicago  are  just  acquiring  a  taste 
for  apricot  paste  as  a  fancy  confection. 
Few  Americans  are  as  yet  acquainted 
with  this  ancient  Egyptian  dainty. 


GASOLINE-ELECTRIC  CARS  FOR 
ENGLAND 

Tests  are  to  be  made  in  England  of 
gasoline-electric  cars  for  suburban 
traffic  on  one  of  the  largest  of  the  rail- 
road lines.  The  cars  to  be  used  for 
the  purpose  are  of  a  new  type.  They 
are  divided  into  four  compartments. 
At  one  end  is  the  engine  compartment 
where  a  six-cylinder  gasoline  engine 
will  be  installed  to  operate  an  electric 
generator.  There  are  two  passenger 
compartments  in  the  center  of  the  car, 
which  are  entered  from  a  door  in  the 
center.  The  fourth  compartment  is 
equipped  with  various  appliances  for 
the  driver  in  the  operation  of  the  car. 
The  cars  are  not  designed  to  attain  a 
speed  greater  than  40  miles  per  hour. 


New  Type  of  Gasoline-Electric  Car  to  be  Tested 
in  England  for  Suburban  Traffic 
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DEVICE  TO   STANDARDIZE   ROSIN  GRADES 


This  country  annually  produces 
forty  million  280-lb.  barrels  of  rosin, 
having  a  value  of  approximately  $200,- 
000,000.  For  many 
years  the  crude  meth- 
ods of  grading  this 
product  for  shipment 
has  lost  the  producer 
millions  of  dollars.  The 
question  today  between 
the  producer  and  user 
is  one  of  samples  cut 
in  correct  size. 

Uncle  Sam,  through 
his      Department  of 
Agriculture,    has  de- 
vised a  method  which 
does  away  with  cutting  the  sample. 
He  has  invented  an  apparatus  which 
will  mold  a  sample  of  exact  size,  by 
which  the  producer  himself  can  grade 
the  rosin  as  it  is  made  at  the  still,  and 
thus  know  definitely  before  shipment 
the  quality  of  his  product. 

The  simple  apparatus  recommended 
for  this  work  comprises  a  small  mold 
made  of  two  pieces  of  ordinary  roofing 
tin.  It  is  about  II/2  in.  high  and 
exactly  %  in.  square,  inside  measure- 
ments, which  is  the  size  the  standard- 
grade  samples  should  be  cut.  With 
the  apparatus  is  needed  an  ordinary 
tin  dipper,  a  knife  and  a  set  of  standard 
rosin  types.  The  samples  are  made 
while  the  rosin  is  still  in  liquid  form  in 
the  barrels,,  and  the  type  number  is 
printed  on  each  block  sample  to  indi- 
cate the  season  in  which  it  was  pro- 
duced. 

The  government  experts  declare  that 
there  is  altogether  too  much  low-grade 
rosin  made,  and  assign  three  chief 
causes  for  this  fact.  First,  the  pres- 
ence in  the  gum  of  considerable  quan- 
tities of  wood,  bark,  pine  needles, 
charcoal  and  dirt  which,  through  care- 
lessness or  accident,  have  collected  in 
the  gum  in  the  woods  and  are  allowed 
to  remain  in  the  still  during  distil- 
lation. The  effect  of  the  presence  of 
this  foreign  material  in  the  still  is 
possibly   well   known   to   rosin  pro- 


ducers, and  it  is  most  strikingly 
shown  by  the  higher  grades  obtained 
from  the  same  gum  when  the  cup-and- 


Government  Device  to  Standardize  the  Grading  of  Rosin 

gutter  system  of  turpentining  is  used, 
especially  if  care  is  taken  to  keep  out 
of  the  cups  the  bark  and  wood  liable 
to  drop  into  them  during  chipping; 
second,  excessive  or  prolonged  heating 
of  the  rosin  in  the  still  at  the  close  of 
distillation,  largely  for  the  purpose  of 
removing  all  turpentine  and  water 
which  it  may  contain ;  and  third,  the 
presence  in  the  finished  rosin  of  much 
finely  divided  foreign  material,  such  as 
charcoal  and  earth,  due  to  faulty  strain- 
ing of  the  finished  product. 


WIRELESS  STATIONS  NOW 
WAR  OBJECTIVES 

In  former  wars  the  most  vital  points 
that  an  invading  enemy  endeavored  to 
capture  and  the  defenders  to  hold  were 
the  fortified  places  and  cities.  How 
this  has  changed  is  exemplified  by  the 
fact  that  during  the  naval  demonstra- 
tion in  the  Dardanelles  this  summer  the 
principal  aim  of  the  Italian  navy  was 
to  destroy  the  wireless  stations  of  Tur- 
key, and  one  of  their  battleships,  the 
'Tisa,"  succeeded  in  demolishing  the 
station  at  Tschesme  with  about  90 
grenades. 

Similarly,  during  the  recent  revolu- 
tion in  China,  the  imperial  troops  were 
compelled  to  destroy  the  wireless  sta- 
tion at  Nanking  in  order  not  to  give 
the  insurgents  an  opportunity  to  use  it. 
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A  Sea  of  Silk-Hatted  Veterans  of  Germany's  Wars 


A  "GERMAN  SEA"  OF  SILK  HATS 

A  sea  of  silk  hats,  each  one  sur- 
mounting a  German  war  veteran,  is 
shown  in  the  accompanying  illustra- 
tion. The  scene  was  enacted  on  Tem- 
pelhofer  Field,  Berlin,  the  veterans 
having  gathered  from  all  parts  of  Ger- 
many for  the  celebration. 


SCIENTIST  EXHIBITS  HIS 
"FATHERLESS"  FROG 

The  "fatherless"  frog,  which  was 
created  partly  through  chemical  pro- 
cesses by  Prof.  Jacques  Loeb  of  Chi- 
cago, was  the  biggest  attraction  among 
the  exhibits  of 
the  Interna- 
tional  Congress 
of  Hygiene  and 
Demography  re- 
cently held  at 
Washing- 
ton.  The  world's 
scientists  mar- 
veled at  the 
strange  history 
of  the  specimen. 
One  freak  had 
only  reached  the 
stage  of  a  tad- 
pole, while  the 
other  was  a  fully 


developed  frog,  and  neither  had  any 
father. 

The  frog  was  made  to  exist,  accord- 
ing to  Professor  Loeb's  explanation  of 
its  "birth,"  by  submitting  the  egg  of  a 
frog  to  a  chemical  process.  The  egg- 
was  developed  into  a  tadpole  and  finally 
into  a  frog.  It  developed  into  a  very 
healthy  specimen. 

The  process  by  which  this  frog  was 
developed  is  entirely  different  from 
that  by  which  a  German  scientist  re- 
cently claimed  to  have  produced  life  by 
solelv  chemical  means. 


ONE  FREIGHT  TRAIN  WITH 
131  CARS 

The  honor  of  hauling  the  longest 
freight  train  in  the  history  of  railroad 
transportation  is  claimed  by  a  western 
road  which  recently  hauled  a  train  of 
1.31  freight  cars  loaded  with  canta- 
loupes. The  cantaloupes  were  grown 
in  the  southern  part  of  California  and 
the  entire  weight  of  the  shipment  is 
said  to  have  been  2,061,500  lb.  The 
cantaloupes  were  packed  in  cases  of  50 
each  and  there  were  330  cases  in  each 
car.    The  cars  were  of  uniform  size. 


Clt  is  possible  to  waterproof  matches 
by  simply  dipping  them  in  melted 
paraffin. 


HI  -1 


>  IS  YOUR  HOME 
WELL  HEATED? 


By  PHILIP  L.  McKEE 


GOING  to  buy  a  home?  Or  do  you 
want  to  get  the  best  out  of  your 
present  home?  Then  be  sure  it  is  well 
heated.  If  your  home  is  to  be  com- 
fortable and  cozy  during  the  cold 
winter  months,  it  should  have  a  mod- 
ern heating  plant.  Every  house  owner 
should  get  acquainted  with  the  things 
that  go  to  make  up  a  good  plant. 

The  proper  temperature  for  living 
rooms  is  generally  set  at  70  deg.  F. 
With  this  temperature  in  the  room  and 
zero  outside,  a  hot-water  boiler  should 
show  a  water  temperature  of  about  180 
deg.,  and  a  steam  boiler  a  gauge  pres- 
sure of  2  lb.,  which  corresponds  to  a 
temperature  of  about  218  deg. 

A  simple  approximate  method  will 
be  all  that  is  needed  to  figure  the 
amount  of  radiation  required  for  the 
various  rooms  in  a  house.  The  Mills 
rule  is  a  very  good  one  and  easily  un- 
derstood. This  rule  is  to  the  effect 
that,  in  the  case  of  steam,  for  each  2 
sq.  ft.  of  glass,  for  each  20  sq.  ft.  ex- 
posed outside  wall,  and  for  each  200 
cu.  ft.  of  space,  1  sq.  ft.  of  radiation 
should  be  allowed.  For  water  65  per 
cent  should  be  added  to  the  result  ob- 
tained. For  instance,  if  51  sq.  ft.  is 
required  for  steam,  the  addition  for 
water  would  be  33  ft.,  making  a  total 
of  84  sq.  ft.  of  radiation. 

Practically  all  house-heating  boilers 
are  rated  on  a  basis  of  hard  coal  for 
fuel,  as  the  heat  value  of  hard  coal  is 
almost  constant.  There  are  so  many 
varieties  and  grades  of  soft  coal  that 
it  is  impossible  to  set  a  general  stand- 
ard of  fuel  value,  or  power.  The  cak- 
ing soft  coals  (which  fuse  and  stick  to- 
gether when  heated)  are  the  most  valu- 
able for  house-heating  boilers.  For 
warm-air  furnaces  stove  o»r  small-egg 
anthracite  should  be  used.  These  sizes 
are  also  suitable  for  the  average  house- 
heating  boiler. 


Theoretically  150  cu.  ft.  of  air  are 
required  to  burn  1  lb.  of  coal.  In  prac- 
tice, 250  to  300  cu.  ft.  are  actually 
needed.  The  fact  that  the  fuel  burns 
freely  is  no  indication  of  perfect  com- 
bustion. Boilers  containing  the  proper 
proportion  of  grate  area  and  heating 
surface  are  most  efficient  when  run  at 
a  combustion  rate  of  6  to  8  lb.  per  sq. 
ft.  of  grate  an  hour.  If  the  combustion 
rate  is  much  below  6  lb.,  it  is  due  to  an 


Typical  Hot-Air  Furnace,  Show-  Common  Type  of 
ing  Cold-Air  Box,  Hot-Air  Pipes  Round  Cast-iron 
at  Top,  and  Set  of  Doors  House-Heating  Boiler 


insufficient  air  supply ;  and  if  the  com- 
bustion rate  much  exceeds  8  lb.  there 
is  an  oversupply  of  air. 

The  most  important  part  of  any  heat- 
ing system  is  the  boiler,  or  heater. 
This  boiler  must  be  one  that  is  safe, 
easy  to  clean,  of  ample  size  and  sim- 
ple in  operation.  So  far  as  size  is  con- 
cerned the  boiler  should  be  large 
enough  to  do  the  work.  If  for  soft 
coal,  it  should  be  one  size  larger  than 
when  used  for  hard  coal.  As  a  general 
rule,  the  rating  of  a  steam  or  water 
boiler  as  given  in  the  catalog  of  the 
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maker  should  be  about  100  per  cent 
higher  than  the  actual  radiation  con- 
tained in  the  house. 

Assuming  that,  with  weather  at  zero 
outside  and  70  deg.  inside,  the  rooms 
in  a  small  residence  lose  per  hour  an 
aggregate  of  120,000  British  thermal 
units,  which  is  the  American  standard 
of  measuring  heat,  500  sq.  ft.  of  steam 
radiation  will  be  required.  To  this 
amount  25  per  cent  should  be  added 
to  cover  the  loss  through  the  piping, 
making  an  additional  tax  of  125  sq.  ft. 
A  boiler,  at  625  sq.  tt.  of  steam  radi- 
ation, should  have  a  capacity  of  150,- 
000  British  thermal  units  per  hour, 
and  a  fuel  consumption  of  17.7  lb.  of 
anthracite  coal  per  hour.  If  it  is  de- 
sired to  keep  the  fire  going  for  eight 
hours,  the  hourly  consumption  should 
be  multiplied  by  eight,  giving  a  total 
of  141.6  lb.  of  fuel,  but  as  only  80  per 
cent  of  the  fuel  in  the  boiler  should 
be  burned  before  the  fire  is  replenished, 
the  fuel  capacity  must  be  25  per  cent 
greater,  or  177  lb.,  that  is,  exactly  10 
times  the  hourly  consumption.  An  ex- 
tra allowance  must  be  made  if  soft 
coal  is  used.  The  rooms  in  the  house 
should  be  gone  over  very  carefully,  and 
the  number  of  square  feet  of  radiation 
installed  figured,  with  the  aid  of  a 
boiler  and  radiator  catalog,  comparing 
the  result  with  the  rating  for  the  boiler. 
If  this  is  satisfactory,  the  size  and  fuel 
capacity  of  the  fire  pot  should  be  as- 
certained. 

Every  boiler  should  have  at  least 
one  good  damper  for  regulation  of  the 
draft.  It  would  be  better  to  have  two, 
one  in  the  boiler  smoke  elbow  and  the 
other  in  the  smoke  pipe  near  the  chim- 
ney. Clean-out  doors  should  be  pro- 
vided that  will  give  ready  access. 
Grates  are  one  of  the  first  things  to 
wear  out,  so  that  they  should  be  care- 
fully looked  over  to  see  whether  they 
are  straight  or  bent  out  of  shape,  and 
that  they  operate  easily.  The  boiler 
should  have  a  door  for  removing  clink- 
ers;  the  ash  pit  should  be  large  and 
deep  so  the  ashes  will  not  pile  up  un- 
der the  grates  and  warp  them ;  and 
the  fire  door  should  be  large  enough  to 
admit  fuel  readily  from  the  shovel.  A 


hot-water  boiler  should  have  a  ther- 
mometer and  an  altitude  gauge  to  show 
whether  the  system  is  properly  filled 
with  water.  A  steam  boiler  should  be 
fitted  with  a  glass  water  gauge,  try 
cocks,  water  column,  steam  gauge, 
safety  valve,  and  a  good  automatic 
damper  regulator.  A  check  damper 
should  be  provided  on  the  smoke  el- 
bow of  every  boiler,  and  a  check  draft 
on  the  ash-pit  door.  After  the  boiler 
has  been  filled  with  water,  it  should 
be  carefully  examined  for  leaks.  Leaks 
are  difficult  to  repair;  therefore  one 
should  insist  on  the  boiler  being  tight. 
It  should  first  be  tested  without  fire 
and  then  with  a  good  fire  until  the 
water  temperature  reaches  about  160 
deg.  If  the  boiler  is  of  the  steel-flue 
type,  it  is  best  to  have  an  actual  test 
made  by  a  competent  man.  For  the 
sake  of  economy,  the  boiler  should  be 
covered  with  asbestos  cement  to  a 
thickness  of  at  least  li/^  in.  All  the 
pipes  should  be  lined  with  a  good  cov- 
ering, about  %  to  1  in.  in  thickness.  A 
water-supply  connection  with  a  valve 
should  be  provided. 

Steam  is  probably  more  largely  used 
than  any  other  heating  system.  The 
low-pressure  system  is  the  one  com- 
monly used  in  residences,  and,  there- 
fore, is  the  one  that  will  be  described. 
There  are  two  principal  methods  of 
installing  a  low-pressure  steam  system 
for  residence  heating;  the  single-pipe 
system  and  the  double-pipe  system, 
but  the  former  in  late  years  has  come 
into  almost  exclusive  use.  In  it  only 
one  pipe  connection  is  made  to  each 
radiator.  This  pipe  supplies  the  steam 
and  carries  the  condensation  water  at 
the  same  time.  Every  piece  of  pipe  in 
a  steam  system  should  have  a  fall  to- 
ward the  boiler,  so  that  all  condensa- 
tion water  will  drain  back  to  it.  A 
fall  or  pitch  of  1  in.  in  15  ft.  is  consid- 
ered standard  by  many  heating  engi- 
neers. All  pipe  should  be  evenly 
graded,  and  the  rise  from  the  boiler  to 
the  highest  radiator  in  the  house  con- 
tinuous. A  downward  bend  followed 
by  an  upward  bend  in  a  steam  pipe 
produces  a  water  pocket  and  seriously 
interferes  with  the  circulation  of  the 
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steam.  As  a  rule  all  branches  from  the 
main  steam  pipe  should  be  taken  of¥ 
midway  between  the  side  and  the  top 
of  the  pipe,  not  from  the  top  or  the 
side.  It  should  be  carefully  noted  how 
the  branches  have  been  taken  off  for 
each  radiator,  and  the  pipe  lines  at  the 
same  time  followed  up  to  see  that  they 
have  the  proper  pitch.    A  small  pocket 


preferred.  In  the  double-pipe  open- 
tank  gravity  system  the  flow  or  supply 
pipes  are  taken  ofif  at  the  top  of  the 
iDoiler  and  the  returns  are  connected 
near  the  bottom.  As  the  water  is 
heated  it  becomes  lighter,  expands  and 
rises  in  the  flows  until  it  reaches  the 
radiators.  In  these,  and  as  it  travels 
along,  the  water  is  gradually  cooling 


Common  Single-Pipe  Steam 
System,  with  Only  One 
Connection  to  Each  Radiator 


1  r 

Every  Chimney  should  be  Carried 
at  Least  Four  Feet  above  Surround- 
ing  Objects  to   Insure  Good  Draft 


OVERFLOW 

/  PIPE  n*- 
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WATER 
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EXPANSION 
PIPE 


An  Expansion  Tank  is  Necessary 
in  a  Hot-Water  System,  But  may 
be  Placed  in  a  Closet 


level  wnll  be  of  much  help  in  finding 
the  pitch  of  pipe  lines,  and  will  at 
least  indicate  in  which  direction  the 
pipe  rises  or  falls.  Every  radiator 
should  be  fitted  with  a  first-class  air 
valve,  located  on  that  end  of  the  radi- 
ator opposite  to  the  pipe  connection, 
and  about  halfway  down.  It  should 
be  automatic  in  operation  and  non- 
leaking. 

The  hot-water  system  in  many  cases 
is  the  easier  to  operate  and  to  under- 
stand. Owing  to  the  fact  that  the  tem- 
perature of  the  water  in  radiators  of 
this  type  is  not  so  high  as  that  of  a 
steam  radiator,  it  is  necessary  to  have 
more  radiating  surface  in  this  system. 
As  in  the  steam-heating  plant,  there 
are  two  general  methods  of  installing  a 
hot-water  system :  single-pipe  and 
double-pipe  systems.  The  double-pipe 
system  is  the  one  that  gives  best  re- 
sults and  is  in  almost  universal  use.  Of 
this  there  are  various  kinds,  but  as  a 
rule  the  open-tank  gravity  system  is 


and  throwing  ofT  heat  units  to  the  sur- 
rounding air.  At  the  same  time  it  con- 
tracts and  becom.es  heavier  so  that  it 
falls  again  toward  the  boiler,  where  it 
is  heated  and  sent  out  again  on  its  jour- 
ney through  the  system. 

As  in  the  steam  system  it  is  very 
important  that  every  piece  of  pipe  have 
proper  pitch.  All  flow  lines  should 
pitch  up  from  the  boiler  to  the  radiators 
and  all  return  lines  should  pitch  down 
from  the  radiators  to  the  boiler.  An 
upward  bend  followed  by  a  downward 
bend  in  a  hot-water  pipe  forms  an  air 
pocket,  which  is  an  unfailing  source  of 
trouble.  Each  radiator  must  be  fitted 
with  a  good  positive  air  valve,  the  best 
being  one  that  is  operated  with  a  key. 
The  radiator  supply  valve  should  be 
located  on  the  radiator  supply  pipe,  or 
flow,  and  should  be  of  the  quick-open- 
ing type  so  that  one  half  turn  of  the 
wheel  will  open  or  close  it  completely. 
The  return  pipe  for  the  radiator  should 
be  connected  with  the  combination  fit- 


850 


POPULAR  MECHANICS 


ting  which  is  known  as  a  "union 
elbow."  Branches  from  the  main  flow 
pipe  in  the  basement  should  be  taken 
off  on  the  side  or  at  an  angle  of  45  deg. 
above  the  side.   As  every  fitting,  every 


Branches  for  the  Main  Supply  Pipes  should  be  Taken 
Off  at  an  Angle,  from  the  Side,  Top,  or  Midway 
between  Side  and  Top  of  Pipe 


turn  and  every  connection  adds  fric- 
tion and  tends  to  retard  the  circulation 
of  the  water  in  the  system,  the  turn 
should  be  made  as  rounding  as  possible 
and  the  water  given  every  opportunity 
to  circulate  rapidly  and  easily.  Each 
line  of  pipe  connecting  to  the  boiler 
should  be  provided  with  a  good  gate 
valve  so  that,  in  case  of  accident  to  the 
boiler,  these  valves  may  be  closed  and 
the  water  retained  in  the  system  un- 
til repairs  are  made. 

As  the  water  in  a  hot-water  system 
expands  when  it  is  heated,  it  is  nec- 
essary to  provide  for  this  by  using  an 
expansion  tank.  This  tank  may  be  of 
any  style  or  shape,  but  should  be  large 
enough  to  contain  5  per  cent  of  all  the 
water  in  the  heating  system,  unless  it 
is  of  the  automatic  type.  The  expan- 
sion tank  should  be  placed  above  the 
highest  point  on  the  system  and  is 
usually  located  in  some  closet  on  the 
top  floor.  It  should  be  carefully  pro- 
tected from  the  cold  so  as  to  prevent 
freezing.  When  the  system  is  supplied 
with  water  through  the  expansion  tank, 
a  connection  will  not  be  needed  at  the 
boiler. 

The  hot-water  system  previously  de- 
scribed is  what  is  known  as  an  open- 
tank  gravity  hot-water  system.  Some 
systems  have  been  put  in  with  closed 
expansion  tanks  to  get  pressure  on  the 
system  and  to  carry  high  water  tem- 
peratures, but  this  is  unsafe  and  should 
be  avoided.  To  heat  the  water  to  a 
temperature  of  240  deg.  means  the  con- 
sumption of  a  large  quantity  of  fuel  in 
a  short  period  of  time,  and,  as  a  rule,  it 
is  not  economical. 

Leaving  out  of  consideration  several 


less  common  systems,  the  warm-air 
furnace  will  now  be  described.  It  is 
one  of  the  older  heating  systems  and 
operates  on  a  very  simple  principle. 
The  cold  air  is  drawn  from  the  outside 
of  the  building  into  the  furnace  jacket 
where  it  passes  over  the  heated  surface 
of  the  furnace  into  pipe  lines  that  con- 
duct it  up  into  the  rooms  to  be  warmed. 

The  most  important  requirement  of 
the  warm-air  furnace  is  that  it  be  gas- 
tight  and  dustproof.  Often  when  fur- 
naces have  been  in  use  a  few  years  the 
parts  become  loose,  and  dirt,  ashes, 
smoke  and  gas  will  be  carried  up  into 
the  rooms.  Therefore  the  furnace 
should  be  carefully  and  thoroughly  ex- 
amined, especially  the  connection  be- 
tween the  feed  door  and  fire  pot  and 
the  connection  between  the  clinker 
door  and  fire  pot,  which  must  be  per- 
fectly tight.  In  order  to  do  good  work, 
the  furnace  should  be  one  size  larger 
than  is  actually  necessary.  This  will 
also  save  fuel  and  labor.  The  air  sup- 
ply should  be  abundant  and  the  fresh- 
air  inlet  properly  located.  The  cold- 
air  box  should  always  be  located  on  the 
coldest  side  of  the  house,  north,  north- 
west or  west.  This  box  should  have 
an  area  equal  to  the  area  of  all  the 
warm-air  pipes,  should  be  connected  to 
the  rear  of  the  furnace  and  provided 
with  a  side  damper  to  regulate  the  sup- 
ply of  air.  This  cold-air  box  should 
have  a  damper  or  valve  at  the  point 
where  it  enters  the  building  and  a  con- 
necting pipe  leading  to  the  main  hall 
so  cold  air  can  be  taken  in  from  the  in- 
side when  there  is  a  storm  or  blizzard, 
or  strong  east  winds  are  blowing.  If 
there  is  no  connecting  pipe  to  the  hall, 
the  cold-air  box  should  have  a  side  door 
equal  to  the  full  width  of  the  box.  It  is 
not  a  good  plan  to  take  cold  air  directly 
into  the  furnace  jacket  at  the  bottom 
off  the  basement  floor,  and  it  is  even 
worse  to  take  in  the  cold-air  supply 
through  a  trench  underneath  the  fur- 
nace. 

The  furnace  should  be  centrally  lo- 
cated or  so  that  the  shortest  warm-air 
pipe  lines  run  to  the  cold  side  of  the 
house.  Every  extra  foot  of  pipe  means 
the  use  of  more  fuel.  Each  pipe  should. 
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therefore,  be  as  short  as  possible  and 
fitted  with  a  damper  close  to  the  fur- 
nace. The  warm  air  goes  with  the 
wind  and  it  is  best  to  have  the  long- 
est pipe  lines  for  the  south  and  east 
rooms.  The  tops  of  all  pipe  lines 
should  be  level  with  each  other,  that 
is,  the  top  of  one  pipe  should  be  on 
the  same  level  as  the  tops  of  all  others 
connected  to  the  furnace.  The  top  of 
the  warm-air  pipe  should  never  be 
lower  than  the  top  of  the  furnace,  or 
rather  the  top  of  the  bonnet,  as  it  is 
called. 

Rooms  on  the  cold  side  of  the 
house  should  have  one  size  larger  pipe 
and  register  than  rooms  of  the  same  di- 
mensions on  the  warm  side  of  the 
house.  Rooms  with  more  than  the 
average  glass  exposure  or  with  large 
bay  windows,  when  located  on  the  cold 
side  of  the  house,  should  have  pipe 
two  sizes  larger.  All  pipe  in  the  base- 
ment should  be  covered.  Risers  should 
be  carried  in  inside  partitions  and  cov- 
ered. They  should  all  have  a  good  up- 
ward pitch  from  the  furnace — at  least 
1  in.  in  10  ft.  There  should  be  no  sharp 
bends  or  acute  angles  and  every  line 
should  run  straight,  and  where  a  pipe 
enters  the  riser,  it  should  be  bored  out. 

All  registers  on  the  first  floor  should 
be  placed  in  the  floor  and  not  on  the 
wall.  They  should  be  located  on  the 
side  of  the  room  nearest  to  the  fur- 
nace ;  none  in  front  of  or  near  an  open 
fireplace.  The  size  of  register  required 
for  various  rooms  can  be  found  in  the 
catalog  of  any  good  furnace  house. 
The  pipe  in  the  partition  must  be  of  the 
same  size  as  the  pipe  which  is  used  in 
the  basement. 

The  chimney  is  about  as  important 
as  any  other  part  of  the  heating  sys- 
tem. It  should  extend  above  the  high- 
est point  on  the  roof  and  above  any 
near-by    objects,   such    as  adjoining 


houses,  tall  trees,  etc.  This  is  very 
important.  If  the  flue  is  divided,  the 
dividing  walls  should  extend  the  entire 
length  from  top  to  bottom.  Preferably, 
the  flue  should  be  located  on  an  inside 
wall,  but  if  on  the  outside  wall,  the 
breast  of  chimney  should  extend  inside 
rather  than  outside.  The  flue  should 
be  the  same  size  from  top  to  bottom 
and  there  should  be  no  openings  into 
it  except  that  for  the  boiler.  The  area 
of  the  flue  should  never  be  less  than 
the  area  of  the  smoke  elbow  on  the 
boiler,  and  in  no  case  below  8  in.  in 
depth.  For  the  average  seven-room- 
house  chimney,  the  flue  should  be 
about  10  in.  square  and  approximately 
40  ft.  in  height.  As  to  the  cross  sec- 
tion, rectangular,  oblong  flues  are  the 
best,  square  ones  coming  next,  while 
the  round  form  is  not  eflicient.  The 
warmer  the  chimney  can  be  kept,  the 
better  the  draft. 

The  heating  system  should  be  kept 
in  good  repair;  the  water  in  the  sys- 
tem should  be  changed  every  season, 
for,  if  dirt  is  allowed  to  accumulate 
outside  or  inside  of  the  system,  the  ab- 
sorption of  heat  is  decreased,  more  fuel 
is  required  and  the  various  parts  are 
more  susceptible  to  rust.  The  ashes 
should  be  removed  regularly  at  least 
once  a  day,  and  oftener,  if  they  reach 
up  to  the  grate  bars,  for,  with  a  good 
fire  above  and  the  air  shut  off  below, 
the  bars  will  melt  down  quickly.  Steam 
or  water  escaping  from  a  valve  stem 
cuts  it  out,  which  results  in  waste  of 
fuel ;  the  valves  should  therefore 
always  be  properly  packed. 

A  little  attention  at  the  proper  time 
is  all  that  is  required  to  have  things 
just  right,  and  it  means  a  decided  sav- 
ing in  cost  of  upkeep  and  fuel,  besides 
being  the  only  manner  in  which  to  se- 
cure the  best  efficiency  of  any  heating 
system. 
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INJECTING    CONCRETE    TO    OVERCOME  QUICKSAND 


The  sinking  of  mining  and  engineer- 
ing shafts  is  often  made  difficult  by 
the  encountering  of  bodies  of  quick- 
sand. The  problem  that  arises  often 
blocks   the    successful   execution  of 


the  work  at 
.much  careful 


QUICK 


SAND 


hand,  demanding 
study. 


■EARTH: 


CONCRETE 


Section  Illustrating  the  Process  of  Injecting  Concrete 
into  Quicksand  to  Form  a  Wall  around  an  Area  in 
Which  a  Shaft  is  to  be  Sunk.  Dark  Shadings  in  Lower 
Portion  of  the  Diagram  Show  Quicksand  Impregnated 
with  Cement  at  Different  Stages  of  Operation 


One  method  proposed  to  overcome 
the  quicksand  is  the  injection  of  con- 
crete. It  consists  in  cementing  that 
portion  of  the  sand  stratum  immedi- 
ately surrounding  the  proposed  shaft 
into  a  solid,  watertight  concrete  mass. 

In  the  illustration,  which  is  a  verti- 
cal section  through  a  surface  stratum 
of  subsoil,  a  substratum  of  quicksand, 
and  beneath  that  a  base  of  rock,  is 
shown  the  injection  method  of  treat- 
ing shafts.  This  diagram  and  the  de- 
scription of  the  process  is  taken  from 
the  Iowa  Engineer. 

The  initial  step  of  the  process  con- 
sists in  locating  the  spot  where  the 
shaft  is  to  be  finally  sunk,  and  then  to 
bore  an  outer  series  of  holes  around  it 
to  form  a  skeleton.    As  each  hole  is 


drilled,  a  well  casing  is  driven  through 
the  stratum  of  quicksand.  The  num- 
ber of  holes  depends  upon  the  fineness 
of  the  sand.  As  soon  as  the  drill  has 
been  removed  and  a  well  casing  put  in 
place,  cement,  mixed  with  a  large  pro- 
portion of  water,  is  forced  down  by 
hydraulic  pressure,  and  the  casing  is 
pulled  up  about  a  foot  so  that  the  ce- 
ment will  flow  out  laterally  from  the 
bottom  of  the  pipe.  After  a  time  the 
sand  will  become  choked  with  the  ce- 
ment, which  will  be  recorded  by  the 
pressure  gauge  on  the  pump.  Then 
the  casing  is  raised  another  foot  and 
cement  injected  until  the  gauge  shows 
the  second  portion  of  quicksand  to  be 
impregnated,  and  the  process  is  re- 
peated until  the  entire  stratum  has  been 
treated.  The  next  hole  in  the  outer 
series  is  treated,  and  so  on,  until  the 
series  is  completed.  Around  each  hole 
there  will  now  be  an  area  of  solidified 
quicksand,  but  no  two  of  these  areas 
merge.  Therefore  it  becomes  neces- 
sary to  sink  an  inner  series  of  holes, 
so  located  that  the  area  treated  through 
each  will  close  up  the  interstices  be- 
tween the  areas  treated  through  the 
first  series  of  holes.  It  is  quite  possi- 
ble, however,  that  even  as  yet  a  per- 
fectly watertight  wall  has  not  been 
formed  around  the  shaft  area,  and 
it  may  be  necessary  to  drill  one 
or  two  extra  holes,  through  which  ce- 
ment will  be  forced  out  into  the  gaps 
remaining,  thus  causing  them  to  be  ef- 
fectively filled. 

After  the  concrete  has  been  allowed 
a  sufficient  time  to  set,  the  shaft  may 
be  sunk. 


FILTERING  THE  LIGHT  OUT 
OF  A  FLAME 

A  very  simple  apparatus  which 
demonstrates  that  a  flame  will  be  hot 
but  will  not  give  light  if  the  particles 
of  soot  are  filtered  out  has  just  been 
invented  by  Dr.  Arthur  Staehler,  of  the 
University  of  Berlin.  When  ordinary 
illuminating  gas  is  burned  it  gives  con- 
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siderable  light,  but,  if  its  temperature 
is  previously  raised  to  a  very  high  de- 
gree by  passing  the  gas  through  a  tube 
heated  by  an  electric  furnace  (or  in  a 
gas  furnace),  the  carbon  is  separated 
from  the  gas,  and  can  be  filtered  out  if 
the  gas  is  made  to  flow  through  moist 


AN  INGENIOUS  SPEED- 
CALCULATING  DISK 

The  neat  little  speed-calculating  disk 
shown  in  the  accompanying  illustration 
should  be  welcome  to  motorists,  mo- 
torcyclists, airmen,  and  others,  who 
may  wish  to  make  calculations  that 


GAS 


Device  for  Filtering  Carbon  Particles  Out  of  Gas,  to  Produce  a  Flame 
Which  does  Not  Give  Light 


glass  wool.  When  this  filtered  gas  is 
burned,  its  flam.e  gives  no  light,  while 
on  the  other  hand  it  is  extremely  hot, 
containing,  as  it  does,  a  large  percent- 
age of  the  gas  hydrogen. 

In  the  figure  is  shown  a  sketch  of 
the  apparatus.  At  E  ordinary  gas  is 
burning  with  a  luminous  flame,  which 
immediately  blackens  a  piece  of  por- 
celain put  into  the  flame.  After  pass- 
ing through  the  furnace  A,  the  gas  is 
filtered  through  glass  wool  in  F,  and 
burns  without  giving  light  at  L.  If  a 
cold  piece  of  porcelain  is  put  into  this 
flame,  no  carbon  is  deposited,  and  the 
porcelain  remains  white.  The  stop- 
pers B  are  kept  cool  by  flowing  water 
through  them,  but  the  use  of  a  longer 
tube  would  serve  the  same  purpose. 

AUTOMATIC  FIRE  APPARATUS 
FOR  SHIPS 

An  automatically  acting  fire-ex- 
tinguishing apparatus  for  vessels  is  a 
recent  invention  of  a  Swedish  engineer. 
From  a  centrally  located  tank,  contain- 
ing carbonic-acid  gas  under  pressure, 
pipe  lines  are  run  to  the  various  holds 
and  compartments  of  the  vessel.  At 
the  ends  these  pipes  are  closed  by 
plugs  of  metal,  having  a  low  fusing 
point,  so  that,  should  a  fire  start  any- 
where, the  plugs  soon  melt,  allowing 
the  carbonic  acid  to  fill  the  room  and 
effectively  extinguish  the  fire. 


might  prove  troublesome  without  such 
aid ;  as,  for  instance,  when  a  motorist, 
after  observing  the  time  it  has  taken 
his  car  to  make  the  distance  between 
two  mile  posts,  wishes  to  determine 
the  speed  in  miles  an  hour. 

The  calculating  device  consists  of  a 
large  disk,  with  a  small  one  centered 
over  it.  Each  disk  carries  a  scale.  In 
calculating  speed  in  miles  per  hour,  the 


Speed  Calculator  ;  the  Time  Arrow  Being  Opposite  to  9 
Min.  20  Sec,  and  the  Speed  Arrow  to  6.45,  Indicates 
That  9  Min.  20  Sec.  Consumed  in  Making  One  Mile 
Corresponds  to  a  Speed  of  6,45  Miles  an  Hour 

figure  on  the  small  disk  representing 
the  time  taken  to  drive  a  mile  is,  by 
revolving  this  disk,  brought  opposite 
a  fixed  arrow  marked  ''Time."  The 
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other  arrow  then  points  to  the  figure 
showing  the  speed  made,  in  miles  per 
hour. 

To  give  a  considerable  range  to  the 
calculator,  one  side  is  graduated  for 
slow  speed,  from  4  to  25  miles  an  hour, 
for  walking,  marathon  running,  boat- 
ing, and  the  like,  and  on  the  other  side 
are  scales  for  12  to  90  miles  an  hour. 

The  device  is  fitted  with  an  alu- 
minum rim,  has  transparent  celluloid 
faces  over  the  disks,  and  is  sufficiently 
small  to  be  carried  in  the  pocket. 


ELECTRIC  PERFUME  AND 
DISINFECTOR  FAN 


A  small  electric  fan,  obtaining  power 
from  a  dry  battery  contained  in  its 
base,  and  designed  to  disinfect  the  air 


Disinfecting  or  Perfuming  Fan,  with  Inside  View  of 
Casing  Showing  Motor  and  Wick  for  Liquid 


of  a  room  or  perfume  it,  is  here  illus- 
trated. Back  of  the  fan  is  a  perforated 
metal  receptacle  containing  a  large 
wick,  which  may  be  saturated  with  any 
liquid  disinfectant  or  perfume,  the  odor 
of  which  is  emitted  immediately  upon 
turning  on  the  electric  current. 


PICKING  AIR  BUBBLES  OUT 
OF  AN  AQUEDUCT 

Timing  the  ascent  of  an  air  bubble 
in  a  column  of  water  with  a  split- 
second  watch  might  seem  to  be  a  fool- 
ish occupation  for  sane  and  sober  men 
— but  the  success  or  failure  of  one  of 
the  biggest  city  water-supply  systems 
in  the  world  might  depend  on  the  con- 
clusions reached  by  just  this  process. 

The  water  system  is  no  other  than 
the  new  Catskill  aqueduct  that  brings 


water  from  the  mountain-  to  the  peo- 
ple of  New  York  city,  and  the  tests  of 
this  nature  that  have  recently  been 
made  have  a  most  direct  bearing  on  the 
manner  of  removing  surplus  air  from 
the  water  as  it  comes  into  New  York 
city,  so  as  to  insure  the  proper  pressure 
in  the  city  mains.  If  this  surplus  air 
is  not  removed,  the  water  will  not 
have  pressure  enough  to  do  what  the 
people  who  planned  the  aqueduct  in- 
tended it  should.  At  one  point  in  the 
long  journey  from  the  mountains,  the 
water  makes  a  considerable  fall  and  in 
so  doing  the  rushing  torrent  naturally 
collects  an  excess  of  air. 

It  is  imperative,  for  the  reason 
stated,  that  the  greater  part  of  this  air 
be  expelled  before  the  city  mains  are 
reached  and  an  apparatus  has  been  in- 
stalled in  the  aqueduct  for  such  a  pur- 
pose. Equally  necessary  were  tests  as 
to  the  time  it  took  the  air  to  rise  to  the 
surface  of  the  rushing  stream,  where 
it  could  be  caught  and  removed,  before 
the  exact  proportions  of  the  air  ex- 
tractor could  be  calculated.  To  deter- 
mine this,  a  vertical  tank  of  wood,  6 
in.  square  and  11  ft.  high,  was  made, 
into  which  windows  were  set  so  that 
the  rise  of  air  bubbles  could  be  traced. 
A  tube  from  a  compressed-air  chamber 
was  fixed  in  the  bottom  of  the  tank  and 
water  turned  into  the  big  column.  Air 
bubbles  were  then  introduced  into  the 
bottom  of  the  tank  from  the  com- 
pressor and  the  rate  of  speed  at  which 
they  traveled  to  the  top  of  the  tank 
was  observed  with  stop  watches. 
Various  sizes  of  bubbles  were  made  by 
turning  in  various  quantities  of  air.  It 
was  found  that  larger  bubbles  traveled 
to  the  top  with  greater  velocity  than 
the  smaller.  From  data  obtained  in 
these  tests,  the  air  remover  for  the 
aqueduct  was  designed.  It  is  not  in- 
tended to  remove  from  the  water  the 
air  which  it  normally  holds  in  suspen- 
sion, but  only  a  sufficient  amount  to  in- 
sure proper  pressure  in  the  city. 


(TA  method  of  plastering  walls  by 
spraying  has  recently  been  patented  in 
Germany. 
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ROOMY   CONCRETE  HOME  TO   COST  $4,000 


The  planning  of  a  home  that  will  be 
individual  in  design  and  at  the  same 
time  come  within  the  limitations  of  a 
lean  purse,  is  a  problem  that  is  apt  to 
perplex  even  a  resourceful  architect, 


the  requirements  of  the  man  in  moder- 
ate circumstances,  and  at  the  same  time 
has  produced  a  building  that  has  many 
attractive  features.  The  plans  provide 
for  seven  rooms,  all  of  good  size.  The 


First-Floor  Plan 


Second-Floor  Plan 


and  cause  him  to  grow  old  before  his  house  is  designed  to  occupy  a  large  lot 
time.  In  the  preparation  of  the  ac-  and  is,  therefore,  better  suited  for  the 
companying  plans,  the  architect  has  met    suburb  or  country  than  for  a  city  home. 
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The  cost,  estimated  at  the  price  of 
materials  in  Philadelphia,  has  been  set 
at  $4,000. 


THE  BUTTONLESS  WAIST 
AN  ACTUALITY 

The  waists  that  button  up  the  back, 
requiring  joint-twisting  gymnastics  on 
the  part  of  the  woman,  if  she  is  to  but- 
ton it  herself, 
and  i  1  1-s  u  p- 
pressed  exas- 
peration on  the 
part  of  the  male 
member  of  the 
family  if  he  is 
called  upon  for 
the  emergency, 
will  be  a  torture 
of  the  past,  if  a 
French  inventor 
has  his  way. 

This  inventor 
has  come  for- 
ward with  a 
practical  device 
to  overcome  the 
trouble,  while, 
at  the  same  time, 
retaining  the 
practice  of  hav- 
ing the  waist  fasten  at  the  back.  The 
device,  for  which  this  inventor  cer- 
tainly deserves  the  everlasting  grat- 
itude of  the  members  of  both  sexes, 
consists  of  two  whalebone  ribs,  sewn 
one  to  each  edge  of  the  waist,  and  pro- 
vided at  top  and  bottom  with  two  snap 
buttons.  Ribbons  are  attached  just 
above  and  below  the  centers  of  the 
whalebones  as  shown.  When  the  waist 
is  put  on,  the  buttons  at  the  neck  are 
snapped  together,  one  of  the  ribbon 
ends  is  drawn  through  the  triangle 
formed  by  the  ribbons  of  the  other  side, 
and  then  the  two  ribbon  ends  are 
brought  to  the  front  underneath  the 
bottom  edge  of  the  waist,  pulled  until 
the  ribs  are  brought  closely  together, 
and  tied.  Whereupon  the  two  snaps  at 
the  bottom  of  the  whalebone  strips  are 
pressed  home,  thus  completing  the 
operation.  Voila! 


AUTOMOBILE  TRAFFIC  DRIES 
OUT  WET  ROAD 

Drying  roads  with  automobiles  is 
the  latest  development  of  the  useful- 
ness of  the  horseless  vehicle.  Recently, 
when  it  was  decided  that  the  Vander- 
bilt  cup  races  would  be  held  near  Mil- 
waukee, the  course  for  the  race  was 
found  to  be  too  wet  for  the  prelimina- 
ries to  the  big  event,  owing  to  heavy 
rains.  The  managers  of  the  race 
were  at  their  wits'  ends  to  devise  a 
method  of  drying  up  the  road,  until  it 
suddenly  occurred  to  them  that  con- 
tinuous traffic  by  motor  cars  would  do 
the  work.  Invitations  were  extended, 
therefore,  to  all  who  owned  auto- 
mobiles to  go  over  the  course,  an  ex- 
planation being  made  as  to  the  cause  of 
the  invitation,  public  spirit  being  thus 
aroused.  Before  sunset  on  the  day  the 
invitation  was  issued,  there  were  more 
than  500  cars  speeding  around  the 
course,  ranging  in  size  from  a  small 
electric  to  a  heavy  beer  truck.  The 
result  was  that  the  track  was  dried  out 
to  an  extent  that  had  seemed  impos- 
sible. 


INDICATING  SWITCH  FOR 
ELECTRIC  STOVES 

A  special  switch  and  indicating  out- 
fit for  use  in  connection  with  electric 
heating  and  cooking  appliances  is  be- 
ing placed  on  the 
market  by  an 
electrical     c  o  n- 
cern.     It  c  o  m- 
prises  a  suitable 
switch,    a  lamp 
and  base  recep- 
tacle, and  flush 
plug  and  recep- 
tacle mounted  in 
a    box  covered 

by  a  brass  faceplate,  in  which  a  crystal 
or  ruby  cut-glass  jewel  is  mounted. 
When  the  switch  is  in  circuit  this  glass 
eye  of  the  switchbox  is  illuminated, 
thus  providing  a  visual  indication  that 
the  switch  is  on,  and  preventing  loss 
of  current  through  carelessness  when 
the  cooker  or  heater  is  not  used. 
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ANCIENTS  HAD  TRICK  OF 
CASTING  BRONZE 

Recent  studies  of  bronze  castings 
known  to  date  from  the  latter  part  of 
the  bronze  age,  show  that  many  of 
them  were  made  in  molds  of  clay 
which  had  been  heated  to  a  dull  red 
before  the  metal  was  poured  in,  the 
method  indicating  a  high  state  of  de- 
velopment of  the  art.  In  Japan  this 
method  is  still  used  by  the  native 
makers  of  fine,  thin  knives  and  swords. 
The  castings  were  always  hammered 
at  the  cutting  edges,  and  to  this  and  not 
to  tempering,  is  due  the  hardness  of 
both  copper  and  bronze  weapons  of 
early  ages. 


nected  with  the  springs  in  such  man- 
ner as  to  be  operated  by  the  car's  jolt- 


DEVICE  FOR  PULL-SOCKET 
ELECTRIC  LAMPS 

An  attachment  for  pulling  the  chain 
of  the  pull-type 
electric  -lamp 
socket  is  here 
shown.  It  is  at- 
tached to  the 
socket,  instead 
of  to  the  shade 
holder,  and  a 
slight  pull  on 
the  cord  pro- 
duces an  even, 
firm  pull  on  the 
chain,  which  is  drawn  directly  out- 
ward. 


COMBINED  AIR  COMPRESSOR 
AND  SHOCK  ABSORBER 

Using  the  jolting  motion  of  an  auto- 
mobile to  provide  compressed  air  for 
inflating  tires,  for  operating  a  pneu- 
matic motor  starter,  and  for  other  pur- 
poses to  which  compressed  air  can  be 
applied,  as  well  as  taking  advantage  of 
the  air's  natural  resistance  to  such 
compression  in  making  it  work  as  a 
shock  absorber,  is  to  be  accomplished 
by  the  mechanism  shown  in  the  dia- 
gram, according  to  patent  specifica- 
tions. 

A  cylinder  is  attached  to  the  auto- 
mobile body,  and  the  piston  is  con- 


Obtaining  Compressed 
Air  from  the  Jolts 


ing.  A  reservoir  is  provided  for  the 
storage  of  the  compressed  air. 


ENORMOUS  POWER  NEEDED 
FOR  SWISS  RAILWAYS 

A  billion  and  a  half  electrical  horse- 
power will  be  necessary  to  convert  the 
Swiss  state  railways  to  electric  trac- 
tion. This  figure  has  been  determined 
after  careful  investigation  of  the  sub- 
ject by  a  committee  appointed  for  the 
purpose.  It  is  stated  in  the  committee's 
report  that  hydroelectric  plants  that 
must  yield  this  amount  of  power  would 
be  required.  This  can  be  obtained 
without  much  difficulty,  however.  The 
cost  of  the  transformation  of  the  St. 
Gothard  railway  alone,  it  is  estimated, 
will  be  about  $13,000,000,  but  the  ope- 
ration of  the  road  with  electricity 
would  result  in  a  considerable  reduc- 
tion of  expenses  over  the  present  costs. 


LIFE  BELT  RESEMBLES 
A  CONCERTINA 

The  ^'Titanic"  disaster  proved  a 
stimulus  to  inventors  in  the  production 
of  new  forms  of  life  belts.  Among  the 
types  which  have  recently  appeared  is 
the  one  shown  in  the  accompanying 
illustration,  reproduced  from  the  Illus- 
trated London  News.  When  not  in 
use  it  is  inclosed  compactly  in  the  case 


This  is  a    Life  Preserver,  Not  a 
Musical  Instrument 


to  which  it  is  attached.  When  required 
in  an  emergency  it  is  drawn  out,  ac- 
cordion-fashion, and  thus  automati- 
cally inflated. 
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HUNTING  FOR  GOLD  WITH   WIRELESS  WAVES 


Wireless  telegraphy  for  locating 
precious  ores  is  now  being  carefully 
tested  out  by  German  scientists,  with 
enough  success  to  give  hope  of  even- 
tual practicability.  The  use  of  the 
Hertzian  waves  for  exploring  the 
earth's  interior  originated  with  Prof.  O. 
Trustredt,  a  noted  German  metallurgi- 
cal engineer,  and  experiments  are  being 
conducted  at  the  Freiberg  School  of 
Mines  by  Professors  L.  R.  Beck  and 
Zimmerman. 

While  the  earth  does  not  permit  the 
passage  of  electricity  into  its  interior, 
the  Hertzian  waves  readily  penetrate 
the  ground  until  checked  by  metals, 
water  or  similar  materials.  As  is  well 
known,  the  wireless  waves  are  not  elec- 
tric, but  a  form  of  oscillations  or  waves 
set  up  in  the  ether  by  the  discharge  of 
electric  sparks.  These  oscillations 
readily  penetrate  paper,  porcelain, 
sands  and  clays.  But  should  a  metal 
plate  be  encountered  they  are  reflected. 
It  is  on  these  well  demonstrated  prin- 
ciples that  the  use  of  wireless  for  ex- 
ploring the  earth's  interior  is  based. 

In  practice  two  instruments  are  em- 
ployed, the  oscillator,  or  sender,  and 
the  coherer  or  receiver,  substantially 
of  the  same  nature  as  those  used  in 


ror  of  the  latter  in  parallel  lines  and 
therefore  converge  on  the  coherer  at 
its  focus.  But  in  the  path  of  the  rays 
from  the  transmitter  to  the  receiver  is 
placed  a  metal  plate  which  prevents  the 
passage  of  waves  to  the  receiver  and 
reflects  them  obliquely  into  the  earth. 
The  waves  pass  readily  through  com- 
paratively dry  strata  of  sand  and  clays, 
much  as  light  penetrates  glass,  but 
when  an  ore  body  or  watercourse  is 
encountered  the  rays  are  deflected  up- 
ward through  the  earth  as  a  mirror 
casts  back  sunlight. 

The  waves  in  their  upward  flight  are 
arrested  by  the  reflector  of  the  receiver 
and  the  angle  to  which  the  receiver's 
reflector  must  be  turned  in  order  to 
catch  and  focus  them  on  the  coherer, 
and  the  distance  between  the  center  of 
the  interposed  reflector  plate  and  the  fo- 
cal point  of  the  receiver's  reflector  fur- 
nishes a  means  to  calculate  the  depth 
and  position  of  the  ore  body  or  water- 
course. An  electric  gong  inserted  in 
the  power  circuit  of  the  receiver  gives 
the  alarm  when  rays  pass  from  the  os- 
cillator to  coherer.  It  is  apparent  that 
the  greatest  obstacle  to  be  conquered  is 
the  penetration  of  damp  surface  strata, 
but  by  using  powerful  transmitters  it 


In  the  experimental  device  to  detect  ore  bodies  in  the  earth,  the  Hertzian  waves 
start  at  the  oscillator,  are  reflected  into  the  ground  by  a  metal  plate,  and 
METAL  PLATE  when  they  strike  an  ore  body  are  reflected  up,<--oHERER 
striking  the  coherer.  As  the  angles  of  reflector  can 
be  gauged  and  the  distance  intervening  between 
the  reflecting    f)late  and  coherer  is  known,  the  / 
location  of  an  ore  body  can  be  readily  figured,  / 


wireless  telegraphy.  Each 
of  these  instruments  is 
placed  at  the  focal  point 
of  a  parabolic  metal  re- 
flector. In  exploring  the 
earth,  the  oscillator  and 
coherer  are  so  adjusted 
that  the  waves  emanating 
from  the  former  are  re- 
flected so  that,  if  no  obstacle  were 
interposed,  they  would  strike  the  mir- 


i  s  believed 
this  diffi- 
culty may  be 
overcome. 

With  an 
ore  body  lo- 
c  a  t  e  d,  its 
area  may  be 
a  p  p  r  o  X  i- 
taking  several 
observations,  with  the  transmitter  and 


mately  determined  by 
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receiver  placed  at  various  points.  The 
character  of  the  body  must,  of  course, 
be  determined  by  drilling. 

This  use  of  wireless  for  detection  of 
valuable  metal  deposits  is  naturally 
only  in  an  experimental  stage,  and 
many  obstacles  remain  to  be  overcome, 
but  the  future  is  freighted  with  inter- 
esting possibilities.  The  results  follow- 
ing the  experiments  may  eventually 
revolutionize  the  mineralogical  world 
and  open  treasuries  of  wealth  dwarfing 
all  hitherto  found. 


DIAL  TAGS  FOR  KILN  DOORS 

The  kiln  doors  of  a  Detroit  concrete- 
products  concern  are  each  provided 
with  a  wooden  dial  of  the  type  shown 
in  the  drawing, 
the  purpose  of 
which  is  to  indi- 
cate the  time  at 
which  the  kiln 
was  filled.  The 
long  hand  indi- 
cates the  hour  at 
which  the  kiln 
was  charged, 
and  the  short 
hand,  pointing 
to  the  inner  circle  of  numerals,  shows 
the  date  of  the  month.  The  hands,  as 
shown  in  the  illustration,  indicate  that 
steam  was  turned  on  in  the  kiln  at 
three  o'clock  on  the  fourth  day  of  the 
month. 


STEAM  WHISTLE  FOR 
MOTORCYCLES 

A  steam  whistle  as  a  motorcycle 
signal  is  somewhat  unusual,  yet  a 
method  of  successfully  adapting  such 
a  whistle  to  this 
use  is  here  shown. 
It  is  an  ordinary 
steam  whistle  of 
small  type,  fitted 
to  the  exhaust 
pipe,  and  con- 
trolled by  a  wire 
running  to  the  handle  bar.  It  sounds 
much  like  the  signal  of  a  boat. 


AUTOMATIC  TROLLEY-WIRE 
TIGHTENERS 

Trolley  wires  provided  with  auto- 
matic  tighteners,  which  compensate 


Courtesy  The  Engineer 

Weights,  Moving  Up  and  Down  the  Poles  Automatic- 
ally Tighten  the  Trolley  Wires 

changes  in  the  length  of  the  wires  due 
to  variations  of  temperature,  are  shown 
in  the  accompanying  illustration.  The 
automatic  tightening  is  accomplished 
by  means  of  weights  moving  up  and 
down  the  poles  and  connected  to  the 
trolley  wire  by  means  of  chains  pass- 
ing over  pulleys. 


FLOATING  FACTORIES  FOR 
INDIAN  WATERWAYS 

Floating  factories  have  become  an 
important  part  of  the  development  of 
the  forest  resources  of  India.  In  cer- 
tain parts  of  the  vast  oriental  empire 
of  Great  Britain  the  forests  are  only 
accessible  through  the  watercourses, 
and  the  great  expense  of  erecting  land 
plants  for  the  utilization  of  the  lumber 
resources  makes  such  a  course  im- 
practicable. Therefore,  sawmills  and 
other  manufacturing  establishments 
are  built  on  floating  platforms  and 
moved  up  the  streams  as  they  are 
needed.  After  the  lumber  is  prepared 
in  a  sawmill  it  can  be  packed  in  a  way 
that  makes  transportation  much  more 
economical  than  any  system  of  log- 
ging. Plants  for  the  preparation  of 
tannin  extracts  have  also  been  estab- 
lished in  this  manner.  The  plants  are 
built  on  flatboats,  200  ft.  long  by  27  ft. 
wide,  capable  of  carrying  a  load  of  470 
tons. 
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DIVING  APPARATUS  FOR 
BOAT  REPAIR 


A  diving  apparatus, 
carried  on  vessels  for 
minor  repairs  to  the 
hull  or  propellers,  has 
been  invented  by  a 
German  sea  captain. 
It  consists  of  a  bag 
of  watertight  canvas, 
weighted  at  the  bot- 
tom and  kept  in  shape 
by  longitudinal  rods. 
The  bag,  the  top  of 
which  must  be  kept 
above  the  surface  of 
the  water,  has  a  diam- 
eter of  2  ft.  at  the  top, 
and  of  about  1  ft.  at 
the  bottom.  At  the 
height  of  a  man's 
eyes  from  the  bottom 
are  three  glass  win- 
dows, through  which 
the  man  doing  the  re- 
pair work  may  view 
the  operation.  At  a 
convenient  distance 
below    the  windows 


designed  to  be 
use  in  making 


An  Apparatus  in  Which  a  Workman  may 
be  Let  Down  into  the  Water  to  Make 
Minor  Repairs  to  a  Propeller  or  Ship's  Side 

are  two  sleeves  with  rubber  cuffs,  into     allow  him  to 
which  the  sailor  inserts  his  arms  in  or-     lights  of  any  vehicles  approaching  from 
der  to  perform  the  work.  the  rear. 


THE  USE  OF  MIRRORS  ON 
AUTOMOBILES 

That  the  mirror  placed  at  the  front 
of  an  automobile  to  enable  the  driver 
  .  ...  .  to  see  what  is  ap- 
proaching from  the 
rear  may  become  a 
source  of  danger  at 
night  was  recently 
shown  by  an  accident 
to  an  English  motor- 
ist. Driving  at  night, 
he  was  suddenly 
blinded  by  the  glare 
of  the  lamps  of  a  car 
approaching  from  the 
rear,  reflected  to  his 
eyes  by  the  mirror  on 
his  own  machine. 

A  motor  magazine 
suggests  that  the  mir- 
ror be  covered  at 
night,  but  that  this 
covering  be  a  thin  ma- 
terial that  would  pre- 
vent reflections  of  suf- 
ficient strength  to 
dazzle  the  driver's 
eyes,  and  yet  would 
see  in  the  mirror  the 


SCENERY  EXTENDED  BEYOND  LIMITS  OF  STAGE 


With  the  aid  of  a  few  lenses  and  a 
steady  beam  of  light,  the  drama  has 
burst  through  the  bars  that  confined 
it  to  the  limits  of  a  small  stage  and  a 
few  scenes  and  may  now  roam  the  wide 
world.  The  motion  picture  has  gone 
into  partnership  with  the  so-called 
legitimate  form  of  acting  and  the  new 
combination  has  made  it  possible  for 
actors  and  actresses  not  only  to  sing 
and  dance  and  play  in  the  one  spot  rep- 
resented by  the  original  scenic  setting, 
but  to  wander  forth  where  they  will 
and  do  what  they  will  in  other  sections 
of  the  world.  In  Shakespeare's  day  one 
scene  represented  everything  and  it 
was  frequently  necessary  to  place  signs 


on  pieces  of  furniture  to  designate  the 
woods  through  which  Orlando  roamed, 
the  battlements  over  which  Hamlet 
peered  or  the  field  of  battle  where 
Richard  cried  in  vain  for  a  horse.  In 
later  development  the  stage  managed 
to  counterfeit  more  closely  the  sur- 
roundings in  which  the  mimic  lords  and 
dukes  were  supposed  to  move  and  have 
their  being.  Only  a  year  ago  a  master- 
piece of  scenic  structure  represented 
an  African  desert  and  this  cost  a  fab- 
ulous sum  to  transport  from  its  orig- 
inal setting  to  the  metropolitan  theater 
where  it  was  shown.  But  even 
with  these  conditions  there  were  nar- 
row limitations  to  the  action  of  the 
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piece.  It  was  not  possible  to  present 
more  than  six  or  eight  scenes  and  usu- 
ally only  three  or  four,  thus  confining 
the  action  of  the  story  to  a  few  local- 
ities and  making  it  necessary — as  in  the 
case  of  dramatized  novels — to  seriously 
disturb  the  original  trend  of  the  au- 
thor's route  for  his  characters  from  the 
first  to  the  last  chapters. 

But  suddenly  these  limitations  have 
been  abolished.  A  genius  has  arisen 
who  does  not  find  it  necessary  for  the 
hero  and  heroine  to  pass  from  the  view 
of  the  audience  with  their  exit  right  or 
left,  as  the  case  may  be,  to  carry 
through  further  development  of  the 
plot.  With  the  motion-picture  machine 
the  movements  of  the  characters  are 
picked  up  the  moment  they  walk  off 
the  stage  and  their  actions  are  followed 
wherever  they  may  go.  This  too,  has 
its  limitations,  of  course,  but  it  never- 
theless points  a  way  that  will  un- 
doubtedly be  followed.  So  far  only  one 
manager  has  seized  upon  the  idea.  In 
a  musical  comedy  recently  brought 
out,  the  leading  lady  announces  at 
one  point  in  the  action  that  anyone 
who  loves  her  will  follow  her  and  runs 
of¥ .  the  stage.  The  leading  man 
straightway  takes  up  the  pursuit  and 
so  does  the  motion-picture  machine. 
In  natural  colors  the  chase  of  the  two 
through  a  piece  of  woods  is  faithfully 
produced.  The  chase  continues  for 
some  moments  and  when  the  machine- 
made  action  finally  fades  away  and  the 
lights  are  turned  up  on  the  real  stage 
again,  the  scene  is  found  to  be  exactly 
as  the  last  of  the  moving  pictures 
showed  it.  The  audience  saw  the  lead- 
ing man  and  woman  disappear  among 
the  trees  and  another  character  come 
into  view,  and  when  the  lights  go  up 
that  character  is  seen  standing  there 
in  the  flesh — in  this  instance  it  happens 
to  be  the  tenor — and  he  advances  to  the 
center  of  the  stage  and  sings  his  ballad. 
The  whole  thing  is  so  carefully  fitted 
together  that  it  created  a  sensation 
when  first  shown  and,  as  stated, 
pointed  out  a  way  of  emancipating  the 
stage  from  the  strongest  bar  to  con- 
tinuous and  sequential  action — which 
happens  to  be  the  stage  itself. 


To.„. 

Via 


JUNCTION  Points 
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DLPLICATE    C  3  CHECK 

PENNSYLVANIA  RAILROAD  COMPANY 

From   _  _  


To  

Via 


IMPROVED  BAGGAGE  CHECK 

A  baggage  check,  embodying  a  num- 
ber of  new  features  which  are  expected 
to  lessen  the  number  of  errors  and  com- 
plaints, 
has  been 
adopted  by 
the  Pennsyl- 
vania Rail- 
road. The 
d  u  p  1  i  cate 
portion  o  f 
the  new 
check  is  pro- 
vided with 
spaces  in 
which  are 
printed  a 
number  of 
the  principal 
''bad  -  order" 
conditions  in 
which  bag- 
gage is  fre- 
quently re- 
ceived for 
checking. 
The  dupli- 
c  a  t  e  check, 
when  deliv- 
ered to  a 
p  a  s  s  e  n- 
ger,  will  be 
perforated  to  show  whether  the  piece 
of  baggage  is  a  trunk,  suit  case  or 
valise,  fiber  case,  or  tool  chest.  An- 
other perforation  will  show  the  condi- 
tion in  which  it  was  received,  whether 
the  bottom,  side,  top,  or  end  is  broken ; 
hinges  loose,  old  or  worn,  or  whether 
the  piece  of  baggage  is  open. 

Another  feature  of  the  new  check  is 
the  location  of  the  check  number.  This 
is  placed  at  the  bottom  of  the  tag  por- 
tion of  the  check,  and  at  the  top  of 
the  duplicate  portion,  so  that  the  two 
can  be  readily  matched  when  making 
delivery  of  baggage. 


indicated  by  PUNCH  MARKS 


CThe  electric  company  in  Oklahoma 
City  advertised  a  special  sale  of  elec- 
tric toasters  by  having  a  toast-eating 
contest  for  newsboys  in  the  show 
window. 
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THIEF-PROOFING  AN 
AUTOMOBILE 

A  Parisian  chauffeur  has  invented  a 
sort  of  combination  lock  for  the  fuel 
supply,  which  he  believes  will  prove 
absolutely  effective  in  preventing  the 


Diagram  of  the  Interior  Arrangement  of  tlie  Com- 
bination Fuel  Shut-Off 


theft  of  an  automobile  unless  the 
thieves  tow  or  cart  the  machine  away. 

The  device  is  inserted  in  the  pipe 
leading  from  the  gasoline  tank  to  the 
engine,  and  consists  of  a  casting  con- 
taining four  stop  cocks,  each  of  which 
bears  certain  numerals  on  the  head. 
In  order  to  admit  gasoline  to  the  en- 
gine, the  heads  have  to  be  set  to  form  a 


certain  number.  The  canal  through 
the  locks  is  so  formed  as  to  prevent  the 
finding  of  the  proper  combination  by 
simply  varying  the  setting  of  the  end 
cocks,  and  the  whole  combination  must 
therefore  be  known  before  the  engine 
can  receive  fuel. 


NEW  GREAT  LAKES  STEAMER 
OF  GREAT  LENGTH 

•  Longer  than  any  transatlantic  liner 
that  flies  the  American  flag  is  a 
steamer  which  has  just  been  built  for 
traffic  on  the  Great  Lakes  to  be  oper- 
ated by  an  American  company.  The 
steamer  is  the  "Colonel  John  M. 
Schoonmaker,"  and  is  617  ft.  long  over 
all,  33  ft.  deep,  and,  with  a  draft  of  20 
ft.,  has  a  carrying  capacity  of  13,200 
tons.  In  general,  the  design  is  similar 
to  the  modern  type  of  Great  Lake 
freighters,  with  pilot  house  well  up  to 
the  bow,  the  engine  rooms  at  the  ex- 
treme aft,  and  a  long  sweep  of  hull  be- 
tween with  35  great  hatches  for  loading 
and  unloading  cargo  readily. 


•  NEW  ENGLAND  HOME  MOVED  TO  KENTUCKY 


One  of  the  most  curious  houses  in 
Kentucky  has  been  erected  near  Lex- 
ington by  Douglas  Sherley,  who  had 
the  structure  transported,  stone 
by  stone,  from  Bar  Harbor, 
Maine.  The  cost  of  taking  the 
house  down,  transporting  the 
cobblestones  and  other  material 
to  Kentucky,  and  erecting  the 
structure  again  just  as  it  stood 
in  Maine,  was  $20,000. 

The  old  house  has  a  central 
chimney    from    which  open 
seven  big  fireplaces.    In  one 
corner   of   the  reception 
room  is  a  small  fishing  < 
dory  suspended  by  cables  , 
from  the  ceiling  and  fitted'''*'  ' 
up    like    a   couch,  with 
cushions  and  pillows.  At 
the  entrance  is  a  life-size  plaster  figure 
of  a  jockey,  sitting  with  hands  out- 


stretched to  receive  the  cards  of  call- 
ers. The  big  stones  and  anchors  form- 
ing the  gateway  of  the  drive  were  also 


A  Bar  Harbor,  Maine,  House  Taken  Down,  Stone  by  Stone,  Transported 
to  Kentucky,  and  Reconstructed  Again 


brought  from  Bar  Harbor,  where  they 
served  the  same  purpose. 
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U.    S.    SUBMARINE    BREAKS    ALL    DIVING  RECORDS 


The  U.  S.  sub- 
marine  "Fl" 
broke  all  diving 
records  recently 
by  plunging  to  a 
depth  of  283  ft. 
beneath  the 
waters  of  San 
Francisco  Bay. 
On  board  were 
Lieut.  James  B. 
Howell,  in  com- 
mand, and  a  crew 
of  26  men.  The 
little  vessel 


remained  down  10 
minutes. 

The  United 
States  navy  has 
for  some  time  held 
the  r  e  c  o  r  d  of 
depths  attained  by 
submarines.  In 
April  of  this  year 
the  "Fl"  reached 
a  depth  of  200  ft. 
in  San  Francisco 
Bay  while  under- 
going tests  pre- 
vious to  accept- 
ance ;  and  last 
June  the  "Seal" 
descended  to  a 
depth  of  256  ft. 
below  the  surface 
of  Long  Island 
Sound. 


The   U.   S.  Submarine 
That  Holds  the  World's 
Record  for  Diving, 
Having  Attained   a  Depth  of 
283  Ft.  in  San  Francisco  Bay 

It  may  be  possible  that  pearl 
divers  and  divers  in  rubber  suits  and 
brass  helmets  have  descended  to  depths 
a  few  feet  greater  than  those  indicated 
in  the  illustration,  but  it  is  understood 
that  these  depths  are  records. 


BERLIN  HAS  AN  AMERICAN- 
TYPE  FAMILY  HOTEL 

Berlin  now  has  an  "apartment"  hotel, 
constructed  on  what  its  owners  con- 
ceive to  be  American  lines.  But  this 
is  not  all,  for  the  owners,  thinking  to 
give  it  an  unmistakable  transatlantic 
title,  have  named  it  the  ''Boarding 
Palace,"  much  to  the  disgust  of  the 
ultra-patriotic  German  press.  The 
hotel  covers  an  entire  city  block  and 
contains  more  than  600  rooms,  although 
only  the  statutory  five  stories  in  height. 
It  will  cater  particularly  to  German 
families  and  bachelors,  who  do  not 
wish  to  keep  house  or  live  in  the  ordi- 
nary boarding  house,  and  to  Ameri- 
cans who  remain  in  Berlin  for  pro- 
tracted periods. 
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A  COMPLICATED  "WHITTLED'^ 
WOODEN  CHAIN 

A  complicated  example  of  one-piece 
jackknife  work,  in  the  shape  of  a  many- 
linked  chain,  was  recently  completed 


Conn.  The  centerpiece, 
shown  at  the  top  of  the  illustration, 
consists  of  six  hourglass  frames  nested 
in  a  space  of  51/2  in.,  with  two  solid 
balls  in  the  center.  The  section  at  the 
right  of  the  illustration  comprises  four 
single  chains  so  interwoven  that  the 
whole  forms  one  inseparable  chain  with 
fourfold  links,  while  that  at  the  left, 
otherwise  similar  in  construction,  con- 
sists of  the  interwoven  links  of  six 
chains  instead  of  four. 

The  complete  piece  is  about  4%  ft. 
in  length  and  1%  in.  in  diameter. 


CScientists  estimate  the  damage  from 
smoke  in  America  to  be  $600,000,000 
annually. 


MILLIONS  SAVED  BY  A  PIECE 
OF  WIRE 

Nearly  one  hundred  pinnacle  rocks, 
ancient  wrecks,  and  other  ocean-bottom 
obstructions,  that  have  for  centuries 
taken  their  toll  of  human  life  and  dol- 
lars in  ship  disasters,  have  been  dis- 
covered in  the  past  few  months  by  the 
United  States  Coast  and  Geodetic  Sur- 
vey at  harbor  entrances  and  in  much 
frequented  waters  of  the  United  States, 
through  the  use  of  the  new  wire  drag, 
the  invention  of  which  was  mentioned 
last  spring  in  these  pages. 

This  simple  device,  simple  at  least 
in  its  operation,  has  saved  and  will  save 
uncounted  millions  of  dollars,  and  num- 
berless lives.  Already  it  has  been  used 
to  sweep  the  entrances  to  the  Panama 
Canal  on  the  Pacific  side,  in  prepara- 
tion for  the  opening  of  this  great 
waterway,  and  one  dangerous  rock  ob- 
struction, heretofore  unfound  and  un- 
charted, has  been  discovered.  This  was 
in  the  pathway  of  shipping  through  a 
main  approach.  Had  it  been  found  by 
the  costly  expedient  of  running  a  great 
ship  upon  it,  the  world  might  have  had 
another  horror. 

Through  the  old  method  of  sounding 
with  a  lead  and  line  it  was  impossible 
to  find  rocks,  wreck  spars,  and  other 
similar  obstructions,  because  the  lead, 
even  if  it  struck  these  bodies  standing 
perpendicularly  in  the  water,  would 
slip  from  them  and  find  the  bottom 
level,  maybe  twenty  or  a  hundred  feet 
below.  With  the  wire  drag,  even  the 
point  of  an  abandoned  or  lost  kedge 
anchor  can  be  found  immediately.  The 
new  drag  consists  of  a  long  wire  car- 
ried horizontally  through  the  water, 
and  kept  taut  and  evenly  stretched  at 
any  given  depth  by  an  arrangement  of 
weights  and  buoys. 

Before  the  advent  of  the  wire  drag, 
the  annual  average  toll  of  the  sea  in 
ships  was  approximately  1,038 — about 
400  steamships  and  well  over  600  sail- 
ing vessels.  There  is  no  accurate  count 
of  the  lives  and  dollars  lost.  Vessels 
only  damaged  are  not  included  in  the 
list.  How  much  of  this  has  been  saved 
or  will  be  saved  can  only  be  estimated, 
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but  a  fair  example  is  shown  in  the  har- 
bor of  San  Luis  Obispo,  on  the  Califor- 
nia coast.  Though  a  heavy  shipping 
point,  this  was  one  of  the  most  danger- 
ous harbors  in  the  country,  because  of 
rock  formations  that  lead  and  line 
failed  to  discover.  It  was  "swept"  with 
the  wire  drag,  and  every  one  of  these 
dangers  was  discovered  and  charted. 
New  charts  have  just  been  sent  out  by 
the  government. 

Last  year  the  oil  interests  were  very 
heavy  losers  through  damage  to  ships 
striking  rocks  in  this  harbor,  but  since 
it  was  "swept"  no  loss  from  this  cause 
has  been  reported.  Just  before  the 
wire-drag  survey  in  this  harbor  was 
completed,  one  vessel,  the  "Lansing," 
was  damaged  to  the  extent  of  $30,000. 

It  is  estimated  that  a  few  million  dol- 
lars a  year  will  be  saved  in  this  and 
other  ports  by  the  use  of  the  wire  drag. 


A  LIVE-TREE  DESK  IN  A 
POSTOFFICE 

Rising  through  the  lobby  of  the  post- 
office  at  Black  Rock,  Ore.,  is  a  big 
tree,  in  the  trunk  of  which  the  post- 
master had  a  notch  cut  of  the  kind 
made  by  woodmen  in  felling  timber. 
This  notch  provides  an  excellent  pub- 
lic desk.     The  postoffice  is  also  the 


A  Big  Tree  in  the  Postoffice  of  Black  Rock,  Ore. 

telephone  exchange,  and  the  little  girl 
sitting  on  the  desk  with  a  telephone  set 
in  her  hands  is  the  daughter  of  the 
postmaster. 


"GOLD  CAR"  OF  THE  SOUTH 
AFRICAN  RAILWAY 


The  output  of  gold  from  the  Wit- 
watersrand  gold  fields  is  so  great  that 


Interior  of  Gold  Car"  on  a  South  African  Railway. 
The  Safe  is  Raised  above  the  Floor  and  the  Space 
Beneath  is  Electrically  Lighted.  The  Guard  is  Locked 
within  This  Car  during  the  Entire  Journey 


the  South  African  Railway  adopted  a 
car  of  special  design  for  its  transporta- 
tion between  Johannesburg  and  Cape 
Town.  The  monthly  consignment  of 
gold  weighs  about  40,000  lb. 

The  "gold  car"  contains  a  safe,  sup- 
ported above  the  floor  on  beams  in 
such  manner  that  there  is  an  uninter- 
rupted view  between  the  floor  and  the 
bottom  of  the  safe.  As  an  additional 
precaution,  this  space  is  also  electrically 
lighted.  The  elevating  of  the  safe  in 
this  manner  was  due,  it  is  claimed,  to 
an  experience  of  a  regrettable  nature. 
Several  enterprising  robbers  slung 
themselves  under  the  vehicle,  and, 
while  the  train  was  speeding  toward 
its  destination,  cut  out  the  floor,  drilled 
through  the  bottom  of  the  safe,  which 
was  then  resting  directly  on  the  floor, 
and  got  away  with  part  of  its  contents. 
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When  the  gold  car  leaves  Johannes- 
burg, it  is  locked,  with  its  guard  as  well 
as  the  gold  inside.  Comfortable  sleep- 
ing accommodation  and  excellent  cook- 
ing facilities  are  provided  for  the 
guard.  The  car  is  not  opened  again 
until  Cape  Town  is  reached. 


SHOTGUN  INDICATOR  FOR 
IRRIGATION  DITCH 

A  progressive  farmer  of  the  Hollis- 
ter  Valley,  in  California,  wishing  to 
cut  down  operating  expenses  as  low  as 


Courtesy  Journal  of  Electricity,  Power  and  Gas 
An  Automatic  Shotgun  Arrangement  to  Give  the  Alarm 
When  the  Supply  of  Water  Becomes  Inadequate 


possible,  installed  an  ingenious  auto- 
matic shotgun  alarm  in  connection 
with  his  irrigation  supply  ditch.  The 
shotgun  is  mounted  vertically  on  a 
supporting  frame  and  its  trigger  is  at- 
tached by  a  cord  to  a  float  in  the  ditch 
below.  If,  for  any  reason,  the  water 
supply  drops  below  its  normal  level, 
the  lowering  of  the  float  causes  a  pull 
on  the  trigger,  and  the  consequent  dis- 
charge of  the  gun  notifies  the  farmer 
even  though  he  be  engaged  at  some 
distant  corner  of  his  farm.  He  thus 
saves  the  wages  of  an  extra  man  to 
watch  the  irrigation  supply. 


FLIES  THRIVE  ON  SOME 
DISINFECTANTS 

That  flies  really  have  as  many  lives 
as  the  proverbial  seven  of  the  cat  is 
the  assertion  of  a  German  scientist,  and 
this  does  not  seem  unreasonable  to  one 
who  remembers  how,  when  a  boy,  he 
would  pull  ofi  the  legs,  wings  and  other 
appendages  of  flies  apparently  without 
ending  their  lives.  Prof.  Eugene  Kor- 
schelt  of  the  Marburg  (Germany) 
University,  has  recently  discovered 
that  a  number  of  chemicals  which  kill 
most  other  animals,  not  only  have  no 
injurious  effect  on  flies,  but  that  these 
actually  thrive  in  them.  Such  is  the 
case  with  a  2-per-cent  solution  of 
chromic  acid.  Fly  larvae  placed  in  this 
solution  were  seen  to  develop  into 
winged  insects,  and  when  a  sending  of 
anatomical  preparations,  preserved  in 
formaldehyde  was  received  from 
Africa,  the  professor  was  surprised  to 
find,  upon  opening  the  container,  a 
number  of  full-grown  flies  that  had  de- 
veloped from  larvae  in  this  supposedly 
powerful  disinfectant  and  germkiller. 


PUMPING  WATER  BY 
SUN  POWER 

A  sun-power  plant  is  being  erected 
at  Meadi,  near  Cairo,  Egypt,  which  will 
be  used  to  pump  water  from  the  Nile 
to  irrigate  land  in  the  vicinity.  In 
Egypt  both  coal  and  other  kinds  of  fuel 
are  scarce  but  sunshine  may  be  counted 
on  throughout  the  year.  If  the  sun- 
heat  absorber  proves  efficient,  other 
plants  will  probably  be  installed  as  an 
aid  to  the  agricultural  development  of 
the  Nile  Valley.  The  device  is  similar 
to  the  one  operating  in  Philadelphia, 
already  described  in  these  pages. 


CThe  first  transcontinental  journey  of 
a  motor  truck  was  recently  completed 
when  a  5-ton  truck,  loaded  with  a  con- 
signment of  soap  from  a  Philadelphia 
concern,  entered  Los  Angeles  just  90 
days  after  leaving  Philadelphia.  The 
truck  averaged  45  miles  a  day  during 
the  trip. 
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CANVAS  SEAT  BACK  FOR 
RAILROAD  ENGINEER 

While  there  has  been  constant  im- 
provement in  the  construction  of  rail- 
road locomotives  with  regard  to  speed, 
ease  of  handling  long  trains  on  heavy 
grades  at  top  speed,  etc..  there  has  been 
little  attention  paid  to  the  comfort  and 
convenience  of  the  man  who  works  the 
throttle.  Lately  some  thought  has 
been  given  to  him,  however,  and  one  of 
the  newest  things  is  a  back  for  the 
engineer's  seat  which  will  relieve  some 
of  the  strain  under  which  he  works. 
The  back  is  a  strip  of  canvas  suspended 
from  the  roof  of  the  cab  by  a  strap, 
having  a  spring  attachment  to  give  it 
elasticity;  the  lower  end  of  the  strip 
being  so  arranged  that  a  stitched  fold 
passes  down  under  the  seat  or  the  seat 
cushion,  while  the  other  end  covers  the 
top  surface  of  the  cushion  and  extends 
to  the  under  side  of  the  forward  edge. 
This  end  and  the  edge  of  the  fold  that 
goes  over  the  back  are  connected  by 


Locomotive  Engineer  Enjoying  the  Comforts  of  an 
Adjustable  Back  for  His  Working  Stool 

means  of  straps  which  securely  hold 
the  strip  in  place.  The  seat  backs  are 
easily  removed. 


AEROPLANE   USED   AS  A   FIRE  ENGINE 


A  speedy  aeroplane  equipped  as  a 
light  chemical  fire  engine  may  be  the 
next  step  in  its  development  as  a 
practical  utility.  Great  fire  losses  in 
the  country  and  in  outlying  suburban 
d  i  s  t  r  i  c  t  s  m  i  ,8:  h  t  b  e 
avoided  if  it  were  pos- 
sible to  send  a  chemical 
engine  to  the  places  in 
need  on  very  short 
notice.  Often  a  whole 
season's  crops  may  be 
lost  through  the 
spreading  of  a  small 
fire  that  could  have 
been  easily 
controlled 


at  the  start,  had  some  fire-extinguish- 
ing apparatus  been  at  hand  or  within 


The  Recent  Service  of  an  Aeroplane 
on  an  Aviation  Field  in  Chicago 
Suggests  Their  Use  for  Hurrying 
Extinguishers  to  Country  Fires 

reach  ;  and  in  rural  communities 
the  houses  usually  are  too  far 
apart  to  allow  any  concerted  ac- 
tion that  would  stop  such  whole- 
sale destruction.  Besides  this 
use  as  an  engine  in  the  country. 
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the  chemical-engine  aeroplane  would 
be  a  godsend  to  aviators  in  danger  of 
fire.  Despite  the  most  careful  efforts 
of  pilots,  much  oil  will  accumulate  on 
the  wings  of  a  machine  and  because  of 
the  proximity  of  the  gasoline  engine 
there  is  constant  danger  of  fire.  An 
instance  of  this  novel  use  of  an  aero- 
plane recently  occurred  at  the  Cicero 
flying  field  of  Chicago,  when  one  avi- 
ator used  his  machine  as  a  fire  en- 
gine to  help  a  fellow  pilot. 

Max  Lillie,  a  Wright  flyer,  while 
standing  in  front  of  his  hangar,  saw  a 
biplane  on  the  far  side  of  the  field  en- 
veloped in  flames.  He  snatched  up  a 
fire  extinguisher  that  was  at  hand, 
and,  jumping  into  his  aeroplane, 
reached  the  burning  machine  in  about 
two  minutes — in  ample  time  to  extin- 
guish the  flames  before  they  had  done 
much  damage.  The  fire  started  when 
the  pilot  was  300  ft.  in  the  air  and  was 
caused  by  a  backfire  from  a  cylinder 
that  ignited  the  gasoline  in  the  car- 
buretor. The  hastily  improvised  fire 
engine  reached  the  burning  aeroplane 
almost  as  soon  as  the  machine  reached 
the  ground. 


STORAGE-BATTERY  TRAINS 
FOR  CUBA 

Three-car  trains  propelled  by  stor- 
age-battery power  will  soon  be  in  ope- 
ration in  Cuba.  The  accompanying 
illustration  shows  one  of  the  trains 
fully  equipped  and  ready  for  the 
demonstration  which  took  place  re- 
cently in  New  York,  The  try-out  of 
the  train  was  made  between  the  Penn- 
sylvania station  in  New  York  City  and 
Long  Beach,  Long  Island,  where  an 
address  was  made  by  Thomas  A.  Edi- 
son, inventor  of  the  storage  battery 
used.  The  train  was  designed  and  de- 
veloped for  the  United  Railways  of 
Cuba.    Street  cars  of  a  type  similar  to 


those  which  will  be  used  in  the  Cuban 
railroad  service  have  been  in  operation 
for  some  time  in  a  number  of  American 
cities,  but  this  is  the  first  instance  of  a 
railroad  train  being  operated  by  stor- 
age-battery power,  on  the  multiple-unit 
principle. 


LARGE-MOUTH  MAN  CHANGES 
ENGINEERING  RULE 

A  man  with  a  large  mouth  was 
responsible  for  the  fixing  of  the  maxi- 
mum size  of  stones  to  be  used  in 
macadam  road  work  to  6  oz.  John  L. 
McAdam  himself  is  the  man  who 
promulgated  the  first  rules  of  road 
building  and  it  was  he  who,  coming  in 
contact  with  a  road  worker  having  an 
abnormally  large  mouth,  changed  the 
rules  to  their  present  reading.  In  his 
early  career  McAdam  insisted  that 
stones  used  on  his  type  of  road  should 
be  small,  and  therefore  made  a  rule 
that  no  stone  should  be  used  that 
would  not  go  inside  a  man's  mouth. 
One  day,  as  he  was  watching  a  force  of 
men  working  on  a  road,  he  observed 
that  some  of  the  stones  used  were 
altogether  too  large.  He  called  the 
attention  of  the  workman  at  that  par- 
ticular point  to  the  fact,  but  the  man 
said  all  the  stones  complied  with  the 
rule.  When  McAdam  doubted  his 
statement,  this  man,  who  had  an  abnor- 
mally large  mouth,  proceeded  to  put 
one  of  the  largest  stones  in  his  mouth 
with  perfect  ease.  The  rule  was  then 
changed  to  the  6-oz.  measurement,  that 
has  since  prevailed. 


CThe  postmaster  of  Paris  proposes  to 
provide  stamp  moisteners  for  all  post- 
offices  in  the  city  without  expense  to 
the  government  by  allowing  some  per- 
son willing  to  install  the  devices  to  sell 
advertising  space  on  the  small  desks 
that  are  to  carry  them. 


First  Train  Ever  Operated  by  Storage-Battery  Power  will  Become  Part  of  the  New  System 
of  the  United  Railways  of  Cuba 
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WORKING  DAY  AND  NIGHT  TO 
MINE  PEBBLES 

On  the  north  shore  of  Lake  Superior 
are  found  pebbles  in  large  quantities 
which  are  of  such  uniform  shape  and 
size,  besides  having  the  desirable  hard- 
ness, that  they  are  in  strong  c 
by  cement  grinders.  In  order  t 
this  demand,  plants  for  mining  t' 
bles  are  maintained  during  th 
mer  months  which  are  workec 
and  day  in  two  10-hour  shifts, 
plant  consists  of  a  number  of 
mounted  on  a  broad-gauge  track, 
moving  ahead  as  the  supply  of  t 
terial  is  exhausted ;  the  units  b 
ing  capable  of  working  over  ai 
area  of  about  one  acre  a 
month.  In  the  development 
of  the  beaches  many  difficul- 
ties were  encountered.  At  first 
the  pebbles  were  gathered  by 
hand,  but  this  was  found  un- 
profitable and  the  plants  were 
installed.  The  sorting,  bag- 
ging and  handling  is  now  all 
done  by  machinery.  Pebbles 
are  found  not  only  along  the 
present  beach  line,  but  also  in 
a  succession  of  terraces  which 
extend  about  three  miles  from 
the  lake,  rising  to  an  eleva- 
tion of  about  400  ft.  above  the 
normal  level  of  the  lake. 
These  terraces  are  all  former 
beaches  indicating  earlier  lake  levels 
and  contain  pebbles  of  the  same  ma- 
terial as  those  found  on  the  present 
beach.  Stocks  of  pebbles  are  shipped 
from  various  distributing  points  to  all 
parts  of  the  United  States  and  Canada. 


.  "BASKET"  MAST  IN  SUCCESS- 
FUL TEST 

The  skeleton  or  "basket"  mast  used 
on  the  U.  S.  battleships  underwent 
what  is  said  to  have  been  a  successful 
test  recently.  For  the  purpose  such  a 
mast  was  erected  on  the  deck  of  the 
old  *'San  Marcos"  in  Tangier  Sound, 
in  Chesapeake  Bay.  The  mast  was 
tilted  about  15  deg.  from  the  perpen- 
dicular, to  simulate  the   effect  of  a 


ship's  rolling  and  heavy  weights  were 
placed  at  its  top  to  make  the  conditions 
still  more  unfavorable.  The  destruc- 
tion of  the  mast  required  fifteen  12-in. 
shells,  fired  from  the  monitor  ''Talla- 
hassee." 


A  GERMAN  TURNTABLE 
SUMMER  HOUSE 

A  type  of  summer  house  or  garden 
pavilion  which  may  be  revolved  so  that 
its  open  side  will  always  be  away  from 
the  sun  in  hot  weather,  or  facing  the 
sun  when  the  weather  is  cool,  has  be- 
come popular  in  Germany  during  the 
past  season. 

The  conical  roof  and  circular  wall  of 
the  summer  house  is  composed  of  a 
kind  of  sea  grass  which,  when  dry,  re- 
sembles bamboo,  although  much 
smaller,  being  only  from  %  to  1/4  in.  in 
diameter.  This  grass  is  a  poor  conduc- 
tor of  heat,  and  therefore  affords  a  cool 
shelter.  The  little  structure  rests  upon 
a  turntable,  which  is  operated  from  the 
inside. 


Sea-Grass  Summer  House  Mounted  on  a  Turntable 
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AN  AFRICAN  POTENTATE'S 
CORONATION  CROWN 

The  often  exaggerated  estimation 
placed  by  many,  men  and  women  alike, 
on  things  imported,  whether  hats  and 
gowns  ''direct 
from  Paris," 
m  e  n's  furnish- 
ings from  Bond 
Street,  London, 
o  r  automobiles 
or  biscuits  from 
somewhere  else, 
is  not  altogether 
a  characteristic 
of  advanced 
civilization.  An 
example  in  point 
is  the  a  c  c  o  m- 
panying  illustra- 
tion of  the  coronation  crown  of  an 
African  potentate. 

This  remarkable  crown,  if  you  please, 
was  "imported"  from  England.  It  was 
made  by  a  Liverpool  firm  for  the  king 
of  somewhere  or  other  in  southwest 
Africa,  and  weighs  in  the  neighborhood 
of  20  lb. 


BIRD-CAGE  DISEASE  NOW 
AFFLICTS  THE  RACE 

Those  persons  who  have  from  time 
to  time  felt  as  they  imagine  birds 
feel  confined  to  the  narrow  limits  of 
their  cages  have  at  last  been  recognized 
by  the  medical  fraternity  and  the 
"bird-cage  disease"  has  taken  its  place 
on  the  list  of  ailments  of  humankind. 
At  least  such  is  the  name  given  a 
species  of  nervousness  caused  by  lack 
of  exercise  and  a  general  "all-gone" 
feeling  that  comes  to  people,  especially 
women,  who  seem  to  have  lost  all  their 
sense  of  initiative  and  desire  to  do 
something  or  be  some  one.  In  a  recent 
issue  of  Clinical  Medicine,  Dr.  May- 
nard  A.  Austin  gave  this  name  to  the 
ailment  and  in  his  discussion  of  the 
subject  he  intimates  that  his  discovery 
is  simply  the  name,  that  the  disease 
is  of  long  standing  and  is  one  of  the 
penalties  civilization  has  exacted.  It 
was  written  long  years  ago  that  man 


would  become  weaker  as  he  became 
wiser.  Doctor  Maynard  asserts,  and  that 
civilization,  while  adding  luxuries  to 
everyday  life,  has  given  ample  cause 
for  the  feeling  that  a  high  price  has 
been  paid  for  what  gives  comfort, 
convenience  and  enjoyment.  Doctor 
Maynard  seems  to  have  been  struck 
with  the  similarity  of  the  condition  of 
the  bird  in  the  cage  to  the  sufferers 
who  have  come  to  him  from  time  to 
time  for  relief.  He  calls  attention  to 
the  fact  that  sometimes  the  feathered 
songster  loses  his  voice  and  when  the 
cause  is  sought,  it  is  found  in  the  fact 
that  the  bird  has  been  treated  too 
kindly,  that  it  has  been  provided  with 
every  luxury  and  has  grown  sluggish 
and  lazy.  And  he  points  out  that  this 
is  just  what  happens  to  a  number  of 
people.  Of  course,  it  afifects  different 
people  in  different  ways  and  gives  rise 
to  a  variety  of  pains  and  aches  that 
seem,  at  first  glance,  to  ^  have  origi- 
nated from  totally  different  causes. 
When  traced  down,  however,  they  all 
amount  to  the  same  thing,  and  the 
same  kind  of  treatment,  although  not 
necessarily  the  same  course  or  the  same 
medicines,  will  bring  relief  in  develop- 
ing new  energy  and  a  desire  to  do. 
Exercise  out  of  doors  and  a  calm,  even 
view  of  things  is  the  thing  that  most 
such  patients  need  and  it  is  what 
Doctor  Maynard  advises  —  this,  of 
course,  after  the  positive  symptoms, 
have  been  cured  or  allayed. 


WOMAN  TOURS  ROCKIES  IN 
MOTOR  CAMP  WAGON 

A  California  woman,  Mrs.  A.  J.  Pay- 
son  of  San  Mateo,  this  fall  toured 
through  the  mountains  of  California, 
Idaho  and  Oregon,  in  a  novel  motor 
camp  wagon,  made  and  designed  for 
her  by  a  Wisconsin  motor-car  com- 
pany. 

This  camp  wagon  is  designed  for  ex- 
tended touring  over  rough  and  wild 
country  where  good  hotels  are  few  and 
far  between.  The  chassis  is  a  one-ton 
truck,  having  a  wheel  base  of  132  in., 
and  the  car  is  equipped  with  a  50-hp. 
engine.   The  seats  are  practically  those 
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shown 
in  the  pho- 
tograph is 
supported  on 
gas-pipe  uprights 
which  fasten  into  a 
body  giving  a  head 
room  of  about  6  ft.  Gas- 
pipe  outriggers  extend  on 
each  side  and,  from  the  ends 
of  these,  side  curtains  run  to  the 
top,  forming  a  pyramid-shaped 
tent. 

The  bed  is  then  swung  cross- 
wise on  the  chassis  back  of  the 
driver's   seat   inside    of  the 
tent,  making  a  very 
-    comfortable  bou- 
doir, electric- 


Camp  Set  Up, 
with  Extra 
Tent 


Back  of 
space  of 


of  a  roadster, 
the   seats   is  a 
about  7  ft.  on  which  rests 
the  body,  as  shown  in  the 
photograph.     This  body 
carries  all  the  comforts  of 
home  in  the  way  of  pro- 
visions,    fishing  tackle, 
and  guns,  as  well  as  a 
comfortable  bed  with  a 
spring  mattress. 

When  camp  is 
struck,  the  canvas 


Preparine  for  the 
Night  at  a 
Roadside  Stop 
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Testing  the  Efficiency  of  a  Metal 
Caisson  for  Raising  Submerged 
Vessels 


CAISSON  DESIGNED  FOR 
RAISING  WRECKS 

A  metal  caisson  for  use  in  raising 
submerged  vessels,  invented  by  a 
workman  of  Hornsey,  England,  was 
recently  tested  by  means  of  a  model, 
2%  ft.  long  and  having  a  lifting  ca- 
pacity of  115  lb.  This  was  filled  with 
water  and  submerged,  a  56-lb.  weight 
attached  to  it  representing  a  wreck. 
In  two  minutes  the  water  in  the  cais- 
son was  displaced  by  the  air  forced 
into  it  through  a  hose,  and  it  rose  to 
the  surface  with  the  weight. 


TREATING  A  RAPID  HEART 
BY  ELECTRICITY 

Electricity  is  applied  in 
many  forms  in  the 
treatment  of  dis- 
ease. An  interesting 
method  of  applying 
the  electric  current 
for  the  purpose  of 
permanently  reduc- 
ing the  size  of  an 
enlarged   or  dilated 


heart  and  the  number  of  pulsations,  is 
described  by  a  writer  in  the  British 
Medical  Journal. 

It  is  known  that  the  voluntary  con- 
tractions of  the  muscles  of  the 
body  in  the  ordinary  movements 
of  exercise  or  the  daily  routine, 
assist  in  moving  the  blood  and 
lymph   through   the  system. 
This  is  one  of  the  advantages 
to  be  derived  from  muscular 
exercise.   Now   it   has  been 
found   that   the  involuntary 
muscular  contractions,  which 
may  be  produced  by  applying 
the  electric  current,  can  be 
used  to  great  advantage  in 
treating  a  rapid  and 
dilated    heart,  to 
restore  a  normal 
heartbeat  after 
shock,  or  even  to 
cause  the  heart  to 
beat    when    it  has 
seemingly  stopped 
from  asphyxiation, 
drowning,   or  other 
accident. 

Large  electrodes 
are  placed  over  the 
I  great  voluntary 
\  muscles  of  the  legs, 
thighs,  back  and  ab- 
domen, and  the  cur- 
rent is  applied  so  as 
to  make  these  mus- 
cles contract  rhyth- 
mically. A  metro- 
I  nome,  an  instrument 
^  used  by  musicians 
for  beating  time, 
may  be  used  for  tim- 
ing the  contractions 
when  it  is  desired  to 
i  reduce  a  rapid  heart. 
The  contractions  are 
first  timed  a  little 
slower  than  the 
heartbeats,  and 
shortly  these  slow 
down  and  coincide 
with  the  muscular 
contractions.  Then 
the  latter  may  be 
made  still  less  fre- 
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quent,  and  so  on,  until  the  heartbeats 
are  reduced  to  the  normal  rate.  The 
pulse  is  at  the  same  time  made 
stronger  and  more  regular,  and  the 
patient  expresses  a  sense  of  well-being 
and  rest,  the  effect  lasting  several 
hours  after  the  treatment. 

By  continued  treatment  in  this  man- 
ner the  heart  gradually  acquires  normal 
or  less  irregular  action,  and  a  dilated 
heart  becomes  permanently  contracted. 


AEROPLANE  ANCHORAGES 
THE  LATEST 

Now  that  aviation  is  becoming  more 
and  more  a  matter  of  everyday  occur- 
rence, many  enterprising  concerns 
about  the  English  coast  are  making 
preparations  for  aeroplane  garages  and 
anchorages.  The  sign  shown  in  the 
illustration  has  attracted  considerable 


attention  at  Margate,  and  is  an  an- 
nouncement '*to  all  and  sundry"  that 
there  is  ample  anchorage. 


PHOTOGRAPHS   TAKE    PLACE    OF    HOUR  NUMERALS 


An  interesting  curiosity  in  the  form 
of  a  clock,  which  serves  as  a  family 
album  as  well  as  a  timepiece,  is 
to  be  found  in  the  home  of  a  Chi- 
cago family.  The  idea  originated 
with  the  wife  some  years  ago, 
when  wondering  what  to 
give  her  husband  as  a  birth- 
day present.  She  first 
thought  of  a  clock, 
then  of  an  album,  and 
a  combination  of  the 
two  was  the  result. 
The  family  at  that  time 
consisted  of  the  father 
and  mother,  and  ten 
children,  so  the  numer- 
als of  the  clock  were 
replaced  by  photo- 
graphs  of  all  the  family 
members. 

Instead  of  telling  the 
time  as  do  other  peo- 
ple, this  family  specify 
it  by  using  the  names 
of  the  children  or  the 
parents.  Whenever  the 
hands  designate  the  An  odd  Timepiece 
midnight  or  the  mid-  g.^r^T.^a'Lr.r 


day  hour,  it  is  exactly  *'Dad"  o'clock. 
''Father  and  Anna"  is  one  o'clock; 
''Father  and  Christiana"  is  two 
o'clock,  and  so  on  through  ten 
hours.  "Mother"  is  11  o'clock. 
The  minutes  after  the  hour 
may  also  be  told  by  using 
the  names.  The  photograph 
taking  the  place  of  the 
numeral  "2,"  for  in- 
stance, is  one  of  Chris- 
tiana, and  that  of  the 
numeral  "3"  is  of  Wil- 
liam. Therefore,  when 
the  hour  hand  is  over 
William,  and  the 
minute  hand .  over 
Christiana,  the  time  is 
"Christiana  after  Wil- 
liam," or  10  minutes  after 
three. 


CThe  French  govern- 
ment is  considering  an 
appropriation  of  $50,- 
000  to  pay  bounties  of 
$400   each    to  French 

and  Family  Album       OWUCrS    of   fishiug  VCS- 

Vtce°of'Nume^ars     scls  Carrying  wireless. 
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PRIMITIVE   DREDGE      STILL  IN   USE  ON  CANAL 


A  dredge  that  dates 
back  to  the  time  of  the 
present  generation's 
grandfathers  is  still  in 
use  on  the  old  Illinois 
and  Michigan  canal — a 
waterway  which  runs 
half  across  Illinois  west 
from  Chicago — lack  of 
funds  for  new  equipment 
being  responsible  for  its 
survival.  It  consists  of  a  flatboat  with 
a  pair  of  beams  extending  beyond  its 
bow.  Mounted  on  the  beams  is  a  wind- 
lass to  raise  and  lower  the  scoop,  which 
is  carried  out  toward  the  ends  of  the 
beams  and  dropped  into  the  water. 
Then  the  workmen  push  the  scow  with 
poles  and  wind  on  the  windlass  until 


Primitive  Dredge  in  Use  on  Illinois 
and  Michigan  Canal,  a  Scoop  Bucket 
being  Filled  with  Muck  by  Poling 
the  Scow,  after  Which  the  Scoop  is 
Hauled  Up  on  a  Windlass 


the  scoop  is  filled  with 
muck,  whereupon  it  is 
raised  to  the  level  of  the 
flat  and  dumped.  After 
dumping  the  scoop,  the 
dirt,  of  course,  has  to  be 
shoveled  further  back  on 
the  flat  and,  later,  up 
onto  the  bank. 

Elsewhere  on  the 
c  a'n  a  1  modern  steam 
dredges  of  3-ton  capacity  are  in  use. 
The  old  dredge  will  be  discarded  soon, 
as  the  ancient  waterway  is  being  rap- 
idly improved  for  the  use  of  modern 
vessels. 


CThe  Aero  Club  of  France  has  recently 
granted  its  thousandth  pilot  certificate. 


IRRIGATION  TERMS  ARE 
OFFICIALLY  DEFINED 

''Second-foot,"  as  defined  by  the 
United  States  Geological  Survey,  is  an 
abbreviation  for  cubic  foot  per  second 
and  is  thie  unit  for  the  rate  of  discharge 
of  water,  flowing  in  a  stream  1  ft.  wide, 
1  ft.  deep,  at  a  rate  of  1  ft.  per  second. 
It  is  generally  used  as  a  fundamental 
unit  in  measurements  of  stream  flow. 

''Second-feet  per  square  mile"  is  the 
average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square 
mile  of  area  drained,  on  the  assumption 
that  the  run-off  is  distributed  uniformly 
both  as  regards  time  and  area. 

An  "acre-foot"  is  equivalent  to  43,560 
cu.  ft.  and  is  the  quantity  required 
to  cover  an  acre  to  the  depth  of  1  ft. 


The  term  is  commonly  used  in  connec- 
tion with  storage  for  irrigation  work. 

One  second-foot  flow  equals  7.48  gal. 
a  second,  448.8  gal.  a  minute,  or  646,272 
gal.  in  24  hr.  As  a  California  "miner's 
inch"  equals  0.187  gal.  a  second,  there 
are  40  California  miner's  inches  in  one 
second-foot. 


REGULATING  MOTORS  BY 
TELEPHONE 

Any  time  the  engineer  in  charge  of 
the  motors  for  driving  pumps  at  the 
Fort  Wayne  electrical  works  desires 
to  know  whether  or  not  they  are  run- 
ning smoothly,  he  has  the  whir  of  the 
motors  telephoned  to  him  and  so  can 
determine  for  himself  without  making 
a  personal  visit.    There  are  four  of 
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these    motors,    all  controlled 
from   a    switchboard  some 
distance  a  w  a  y,  and  the  ^ 
engineer's  telephone  is 
on  his  desk  at  the 
switchboard.  Near 
the   commutator  of 
each  motor  is  placed 
a  telephone  trans- 
mitter.   On  start- 
ing-  a  motor,  or 
when  regulating 
its    speed,  the 
switchboard 
engineer  has 
plugged   into  his 
telephone  the  line 
from  the  motor 
phone,  and  listens 
to  the  pitch  of  the 
humming  sound. 
A    high  pitch 
shows  high  speed, 
so  that  the  engi- 
neer   is    able  to 
regulate  the  speed 
by  the  sound  he 
hears,  practically 
as  well  as  if  he  were  using 
a  mechanical  speed  in- 
dicator. 


Upper  \ 

View : 
Trained 
Trout 
Jumping 
Through  Hoop 


Lower 
View : 
Trout 
Leaping  for 
Food  in 
Trainer's  Hand 


TROUT  TRAINED  TO 
JUMP  THROUGH 
HOOP 

Two  "educated"  trout 
live  in  a  public  fountain 
in  Port  Townsend,  Wash. 
Their  trainer,  C.  W. 
Lange,  had  the  photo- 
graphs reproduced  here- 
with taken  to  show  their 
tricks  of  feeding  on  sal- 
mon eggs  from  his  hand 
and  jumping  through  a 
hoop. 


PRESERVING 
ANCIENT  PILES 

Chemistry  is  finding  a 
rather  unexpected,  but 
quite  practical  use  as  an 
aid    of    archaeology  for 


the  preservation  of  the  archi- 
.  t  e  c  t  u  r  a  1  masterpieces  of 
long  ago.     In  Dunferm- 
line, Scotland,  there 
are    a    number  of 
ancient  castles  and 
abbeys    that  are 
V  i  s  i  t  e  d  by  tour- 
ists, one  in  par- 
ticular, the  Dun- 
fermline Abbey, 
which  is  almost  a 
thousand  years 
old.     At   least  a 
portion  of  it  dates 
that  far  back  and 
other  portions 
represent  other 
periods  from  that 
time  up  to  1818. 
Tourists  and  the 
decay  of  age  play 
havoc  with  the 
ancient  piles,  and 
the  crumbling  of 
the  stone  has 
been  noticeable 
in  some  places, 
regarded  as 
an  odd  thing  that 
the  1818  section 
abbey  shows 
signs  of  decay  than  the 
section  that  was  erected 
in   1040   A.    D.    In  the 
search  for  a  method  of 
preserving  the  stones,  a 
chemist  suggested  that 
they   be   coated   with  a 
solution    of    silicate  of 
soda,  commonly  known 
as  water  glass.   The  coat- 
ing was  put  on  after  the 
stones    had    been  thor- 
oughly cleansed  and  as  an 
additional    precaution,  a 
second   coating   was  ap- 
plied   and    to    this  was 
added  a  coat  of  calcium 
chloride.    The  effect  was 
most  satisfactory.  The 
crumbling    was  stopped 
and  it  is  now  proposed  to 
treat  other  places  in  the 
same   way.     It   is  esti- 


It  is 
rather 


of  this 
greater 
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mated  by  chemists  that  one  such  treat- 
ment will  protect  the  walls  for  about 
40  years,  when  it  will  be  necessary  to 
repeat  the  operation.  The  materials 
required  cost  very  little. 


COMPLICATED  KNOT  TIED 
IN  ELM  TREE 

An  elm  tree  tied  into  a  double  knot 
near  the  home  of  Nelson  Chapman  in 
Fairfield  is  one  of  the  curiosities  of 
Maine.  The  tree  is  now  about  15 
years  old,  and  measures  about  6  in.  in 
diameter  at  the  base  and  20  ft.  in 
height. 


Each  Branch  of  the  Elm  Tree  was  Tied  in  a  Knot,  the 
Two  Also  Being  Entwined 

When  the  tree  was  small,  Benjamin 
Taylor,  who  then  owned  the  farm,  set 
it  out  near  the  house  where  it  now 
stands.  At  that  time  it  was  fork- 
shaped  with  two  main  branches  grow- 
ing straight  upward.  For  the  sake  of 
variety,  Mr.  Taylor  took  one  branch 
-and  tied  a  knot  in  it  near  the  crotch 
of  the  tree.  Then  he  took  the  other 
branch  and  tied  another  knot  in  a  simi- 
lar way,  but  entwined  it  through  the 
first  knot.  Today  the  knots  retain 
their  form  perfectly,  and  the  tree  is  as 
thrifty  as  any  elm  and  is  growing  fast. 


LIGHT-WEIGHT  HIGH-SPEED 
TURBINES 

A  type  of  turbine,  which  the  inventor 
believes  would  give  the  American  bat- 
tleships the  same  speed  as  at  present, 
and  at  the  same  time  allow  for  two 
more  big  guns,  with  additional  armor 
plating  and  store  of  ammunition,  is 
announced  by  George  Westinghouse  as 
now  being  designed.  He  has  found 
that,  by  properly  constructing  a  high- 
speed turbine  with  a  novel  governing 
apparatus  for  admitting  steam  to  the 
nozzles  of  the  impulse  part,  a  water- 
rate  economy  for  cruising  speeds  can 
be  attained,  vastly  superior  to  that  of 
any  other  type  of  marine  engine, 
reciprocating  or  turbine. 

The  American  battleships  of  the 
''Florida"  class  are  now  fitted  with 
eight  turbines,  having,  combined,  850,- 
000  blades,  which  would  reach  a  dis- 
tance of  40  miles  if  laid  end  to  end.  In 
the  new  engine,  with  reduction  gears, 
there  will  be  required  only  four  tur- 
bines having  less  than  60,000  blades, 
the  length  of  which,  placed  end  to  end, 
would  be  only  two  miles.  These  tur- 
bines and  gears  would  perform  the 
same  amount  of  work  as  the  eight  tur- 
bines of  the  type  at  present  installed, 
which  weigh  2^/4  times  as  much. 


SOUNDPROOF  WALLS  FOR 
TELEPHONE  BOOTHS 

A  telephone  booth,  claimed  to  be 
absolutely  soundproof,  has  been  re- 
cently put  on  the  market  by  a  Ger- 
man cabinet-making  concern.  Its  walls 
are  constructed  of  five  layers  of 
thin  wood,  laid  upon  each  other  cross- 
wise and  glued  together,  a  sheet  of 
sound-insulating  material  being  placed 
between  each  layer  of  wood  and  on  the 
outside  and  inside.  This  manner  of 
construction  does  away  with  the  cush- 
ions ordinarily  used  on  the  inside.  The 
booths  can  be  disassembled  into  six 
parts  for  transportation  up  narrow 
stairways,  and  are  provided  with  insu- 
lated passages  for  telephone  and  light 
wires,  so  that  there  is  no  need  of 
piercing  the  walls. 
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QUEEN  ANNE'S  CURIOUS 
^'FOOTSTOOL"  CHURCH 

One  of  the  most  curious  churches  in 
London,  as  regards  both  its  ap- 
pearance  and   the   traditional  ^ 
reason  for  being  as  it  is,  is  ^ 
St.  John's  Church,  West- 
minster,  known   as  the 


asperated  outburst  was  not  meant  to 
be  taken  literally?  So  he  designed  it 
accordingly,  the  corners  projecting  up- 
ward like  the  four  legs  of  an  over- 
turned footstool  of  that  period.  His 
relief  must  have  been  great  when  the 
task  was  ac  ^  complished  and  rele- 
gated to  the  ^  past.  The  illustra- 
tion shows     Mm.       the  detail  with 


church." 

According  to  this 
tradition  the  name 
is  due  to  the  fact 
that  ''good  Queen 
Anne"  lost  her 
temper  one  day  be- 
cause the  architect 
of  this  church 
worried  her  about 
the  details  of  the 
design.  L  o  si  n  g 
patience,  Queen 
Anne  kicked  her 
footstool  over  and  point- 
ing at  it  exclaimed  :  ''Build 
it  like  that." 

From  that  time  on  there 
were  no   more   worries  of  a 
church-architectural  nature  for 
the  good  queen,  but  many  wor- 
ries and  forebodings  for  the  architect 
Who  was  he,  to  presume  that  her  ex- 


with  Its  Corners  Prc- 
the    Four    Legs    of  an 
It    was    Designed  So 
Anne  Lost  Her  Temper 


which  the  queen's  command  was  car- 
ried out. 
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A  DOUBLE-DECKER  TRAIN 
FOR  WORKMEN 

The  Berlin  City  Railway  Company 
operates  a  train  of  double-decked 
coaches  between  a  section  of  Berlin. 


A  Special  Double-Decker  Workingmen's  Train  in  Berlin 


inhabited  mostly  by  workmen,  and  its 
own  shops,  for  the  sole  purpose  of  tak- 
ing its  employes  to  and  from  work. 

The  Berliner  Illustrirte  Zeitung,  by 
whose  courtesy  the  illustration  is  re- 
produced, complains  because  double- 
deckers  are  not  used  for  all  trains.  It 
is  to  be  presumed,  however,  that  the 
23aper  has  in  mind  a  type  of  double- 
decker  different  from  those  shown, 
which  are  certainly  not  built  for  com- 
fort. 


CFire  Commissioner  Cole  of  Boston, 
believing  the  boy-scout  movement  can 
be  used  as  an  educational  force  to  re- 
duce the  fire  hazard,  advises  that  all 
boy  scouts  learn  the  number  and  loca- 
tion of  the  fire-alarm  box  nearest  to 
their  respective  homes,  and  that  they 
make  sure,  also,  that  the  rest  of  the 
family  know  it. 


STEEL  SPRINGS  IMPORTANT 
TO  THE  WHALER 

One  of  the  most  curious  mechanical 
features  of  a  whaling  ship  is  the 
device  used  to  relieve  the  strain 
from  the  harpoon  line 
when  going  after 
whales  that  show  fight 
and  must  be  played  in 
much  the  same  manner 
as  a  fisherman  plays  a 
trout  or  salmon.  This 
consists  of  a  double  row 
of  steel  springs  at- 
tached to  the  keelson  of 
the  whaling  ship  and 
connected  to  heavy 
blocks  or  pulleys  by  a 
stout  steel  rope,  the 
blocks  being  suspended 
above  the  shrouds  of 
the  foremast.  The  line 
from  .the  harpoon  is 
passed  through  the 
blocks  and  around  a 
winch.  The  whale  is 
harpooned  and  then  the 
work  of  bringing  it  to 
the  side  of  the  ship 
begins.  While  whale 
lines  are  very  strong, 
the  strength  of  the  whale  is  much 
greater  than  any  line  practicable  for 
the  purpose  could  be  made,  so  that 
if  the  whale  is  not  killed  outright  and 
shows  fight,  it  is  necessary  to  play  him 
and  this,  of  course,  brings  a  very  con- 
siderable strain  on  the  line.  If  there 
were  not  some  way  of  relieving  this 
direct  tension,  the  line  would  snap. 
The  same  tension  is  felt  in  the  case  of 
a  certain  sort  of  whale  which  sinks 
when  it  is  killed.  The  strain  is  then 
caused  by  the  rise  and  fall  of  the  ship 
on  the  waves  as  the  carcass  is  being 
hauled  in.  The  springs  take  up  this 
strain  and  give  the  line  so  great  a  flex- 
ibility that  breakages  rarely  occur. 

CThe  French  army  is  using  63  special 
motor  trucks  for  the  transportation  and 
housing  of  aeroplanes,  and  for  the 
transportation  of  mechanics  and  spare 
parts. 
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COLOR  SCHEMES  TO  MARK 
AUTO  ROUTES 

Automobile  touring  routes  through 
New  York  State  are  to  be  marked  by 
color  schemes,  in  order  to  make  the 
routes  readily  recogniz- 
able. The  route  from 
New  York  to  Buffalo, 
through  Albany,  for  in- 
stance, is  to  be  marked 
in  blue,  with  fences, 
bridge  approaches  and 
signs  on  the  proper 
highway  displaying  this 
color.  The  suggestion 
was  advanced  by  an 
automobile  -  association 
official,  and  adopted  by 
the  state  highway  de- 
partment. Red  will  be 
the  color  of  the  route 
from  New  York  to 
Jamestown  by  way  of 
Binghamton;  yellow 
will  mark  the  route 
from  New  York  to  the  Canadian  bor- 
der, at  Ogdensburg;  green  is  for  the 
trip  from  Binghamton  to  Niagara 
Falls  and  Ogdensburg,  and  brown 
from  Oswego  to  Syracuse  and  Bing- 
hamton. 


SWIMMING  POOL  USED  FOR 
FIRE  PROTECTION 

The  State  University  of  California 
has  recently  constructed  a  tank  of 
water  that  is  primarily  a  swimming 


NEW  PAIN  ERADICATOR 
FOR  DENTISTRY 

A  mixture  of  "laughing  gas"  and 
oxygen  that  makes  dentistry  painless, 
without  depriving  the  patient  of  con- 
sciousness, is  one  of  the  discoveries 
announced  by  the  mouth-hygiene  sec- 
tion of  the  National  Hygienic  Exposi- 
tion. The  new  discovery  is  classified 
as  an  "analgesic,"  and  it  is  said  to  dull 
all  sense  of  pain  without  affecting  any 
other  sense.  The  analgesic  treatment 
consists  in  applying  nitrous  oxide,  or 
laughing  gas,  to  prevent  pain,  while 
at  the  same  time  oxygen  is  adminis- 
tered to  keep  the  patient  conscious.  If 
the  patient  shows  signs  of  pain,  a  little 
more  laughing  gas  is  added  to  the  mix- 
ture, and  signs  of  approaching  uncon- 
sciousness are  the  signal  for  a  larger 
proportion  of  oxygen. 


View  of  the  University  of  California  Swimming  Pool  at  Berkeley 

pool  and  incidentally  is  so  situated  that 
the  water  can  be  used  for  purposes  of 
fire  protection  in  time  of  emergency. 
The  pool,  which  is  of  irregular  shape 
and  built  of  concrete,  is  located  in  a 
small  canyon  back  of  the  university 
campus.  Means  are  provided  so  that 
the  water  can  be  let  out  in  a  continu- 
ous stream  from  the  bottom  of  the  tank 
and  connect  with  the  regular  water 
mains. 


SCOUTING  HYDROPLANES 
TO  HAVE  HOME 

The  use  of  hydroplanes  of  great 
speed  for  navy  scouts  has  appealed  so 
to  the  British  admiralty  that  a  hydro- 
plane station  is  to  be  built  at  the  Firth 
of  Forth  on  a  promontory  known  as 
Carlin's  Nose.  This  promontory  com- 
mands a  complete  view  of  the  Forth, 
and  from  the  station  there  the  hydro- 
planes could  hurry  out  on  scouting 
duty,  with  the  advantage  of  being  at 
the  most  convenient  place  just  when 
they  might  be  needed  to  get  reports 
of  the  character  of  approaching  war- 
ships. 
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MAKING   ENGINEERS   OUT  OF  SAILORS 

By  JOHN  R.  COX 


The  latest  addition  to  the  practical- 
training  system  of  the  navy  is  the  ma- 
chinist's school,  at  Charleston,  N.  C. 
True,  there  has  been,  for  some  years, 
a  school  at  Norfolk,  Va.,  for  the  in- 
struction of  men  in  the  engineers'  force, 
but  the  advantages  of  this  school  were 
limited  to  those  men  and  then  only 
upon  re-enlistment. 

The  new  school,  on  the  other  hand, 
is  open  to  any  enlisted  man  with  me- 
chanical aptitude,  under  29  years  of 
age,  if  he  has  served  four  months  in  a 
cruising  vessel,  the  only  other  qualifi- 
cations being  a  good  record,  and  an  in- 
dication of  sufficient  intellect  to  learn 
what  is  taught  him.  On  August  1  of 
this  year,  the  school  graduated  its  first 
class  of  62  men.  Thirty-eight  states 
of  the  Union  were  represented  in  the 
class ;  a  youngster  from  Atlanta  stand- 
ing No.  1,  with  a  young  man  from 
Michigan  a  close  second.  Early  this 
year  the  school  at  Norfolk  was  moved 
to  Charleston  and  consolidated  with 
the  already  thriving  institution  there, 
and  in  the  future  all  instruction  for 
the  machinists  rating  will  be  conducted 
at  the  southern  station. 

The  shop,  operated  in  connection 
with  the  school,  is  housed  in  the  larg- 
est and  most  expensive  building 
in  the  Charleston  yard,  costing  about 
$500,000.  The  machinery  installed 
covers  about  33,000  sq.  ft.  of  floor 
space,  and  consists  of  65  lathes,  plan- 
ers, shapers,  drill  presses,  milling  ma- 
chines and  boring  mills,  26  machinists' 
workbenches,  3  copper  and  tinsmiths' 
benches,  2  blacksmiths'  forges,  with  a 
complete  supply  of  tools  and  spare 
parts.  The  tools  are  all  furnished  by 
the  government.  There  are  also 
numerous  types  of  auxiliary  machin- 
ery used  on  board  naval  vessels,  such 
as  ice  machines,  pumps,  air  compress- 
ors, and  the  like.  The  main  engines  of 
the  old  torpedo  boat  ''Ericsson"  were 
removed  bodily  and  set  up  on  rein- 
forced foundations  in  the  shop.  The 
first  cost  of  the  machinery  was  nearly 


$200,000,  and  the  stock  and  hand  tools 
represent  an  annual  expense  of  $3,600. 
The  power  alone  used  in  the  school 
costs  about  $3,000  a  year.  The  school 
is  divided  into  four  classes,  a  new 
class  being  received  every  four  months, 
and  another  class  being  graduated  at 
the  same  time.  There  are  at  present 
over  200  men  in  attendance,  the  aver- 
age age  being  23. 

A  complete  course  of  instruction  ex- 
tends over  16  months,  divided  into 
four-month  periods,  of  which  the  first 
is  devoted  to  instruction  in  mathemat- 
ics, nomenclature  and  spelling;  while 
the  practical  work  consists  of  chipping 
and  filing,  drilling  and  tapping,  pipe 
fitting,  sketching  and  foundry  work, 
as  well  as  the  rudiments  of  copper  and 
tinsmithing,  brazing  and  babbitting. 
During  the  second  four  months,  the 
class  has  various  exercises  on  lathes, 
shapers  and  planers  and  a  thorough 
course  in  the  model  engines.  The  next 
period  is  spent  on  the  torpedo  boats  at 
the  yard,  where  practical  experience  is 
obtained  in  the  operation  of  the  vessels' 
machinery,  all  repair  work  being  done 
by  the  men  of  the  school.  For  the 
fourth  period  the  men  are  brought  back 
to  the  school  shop  for  an  advanced 
course  in  boring-mill,  milling-machine 
and  lathe  work.  Lectures  are  given 
every  night  except  Saturdays  and  Sun- 
days, during  the  entire  16  months. 
These  lectures  are  altogether  practical 
and  discuss  every  fault  of  ship  machin- 
ery, and  the  remedy  to  be  applied. 

Very  little  theory  is  taught.  The 
school  is  essentially  one  of  practical 
training.  Marine  engineering  is  recog- 
nized as  a  wide  and  comprehensive 
subject.  Nevertheless,  a  great  deal 
can  be  learned  in  a  16-month  course — 
equal  to  two  years  at  a  university. 
The  brief  career  of  the  school  has 
demonstrated  that  the  bluejacket- 
student  will  absorb  sufficient  of  the 
theory  of  his  profession  to  work  intel- 
ligently. Men  ambitious  to  become 
engineers  are  ofifered  every  encourage- 
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ment,  and  many  facilities.  A  technical 
library  has  already  been  formed,  and 
additions  are  being  received  from  time 
to  time.  Eventually  it  will  be  devel- 
oped to  a  high  degree  of  excellence, 
affording  the  enlisted  student  un- 
limited facilities  for  mastering  his  pro- 
fession. Even  now,  it  would  surprise 
most  people  to  know  how  deeply  some 
of  the  boys  dig. 

While  the  course  of  this  school  is  far 
longer  than  that  of  any  other  navy 


training  school,  it  is  made  necessary  by 
the  varied  and  specialized  knowledge 
required  of  marine  engineers,  in  order 
to  measure  up  to  the  standard  of  naval 
efficiency.  Sixteen  months  cut  a  con- 
siderable slice  off  a  four-year  enlist- 
ment, and  the  school  affords  an  illus- 
tration of  what  the  navy  means  to  the 
industrial  development  of  the  country, 
when  it  is  remembered  that  there  is  no 
obligation  upon  the  men  to  remain  in 
the  service  beyond  one  enlistment. 


SQUAWS    USED  TO   TEST   STRENGTH  OF  BRIDGE 


During  the  preliminary  work  inci- 
dent to  the  construction  of  the  Grand 
Pacific  Railroad  through  the  middle 
section  of  Brit- 
ttit'i'Kmmmmmimmmmmm  ish  Columbia  an 
Indian  bridge 
was  found  which 
created  much  in- 
terest owing  to 
the  ingenious- 
ness  of  its  con- 
struction, the  na- 
ture and  source 
of  the  material 
used,  and  the 
story  of  the 
method  by  which 
its  safety  was 
tested. 

The  bridge 


nect  with  the  Russian  line  in  Asia. 
This  work  was  abandoned  when  the 
Atlantic  cable  was  successfully  laid. 

The  Indians  of 
the  section  found  -^j— r-''/'--^r 
many  uses  for 
the  telegraph 
wire,  among 
others  in  the  con- 
struction of  the 
bridge  in  ques- 
tion. The  build- 
ing of  such  a 
bridge  by  a 
primitive  people 
not  generally 
credited  with 
mechanical  in- 
geniousness  was 
no  mean  accom- 
plishment. When 


Bridge    Built    by  .„ 
British    Columbia  Indians 
from    Material    Left   When  the 
Western  Union  Telegraph  Co.  Aban- 
doned Work  on  a  Line  to  Alaska  and 
Thence  to  Asia  across  the  Bering  Sea 


in  question,  located  near  the  Indian 
settlement  of  Acquilget,  has  a  certain 
historical  interest,  in  that  in  its  con- 
struction the  Indians  used  much  mate- 
rial which  was  left  behind  when  the 
W^estern  Union  abandoned  work  on 
the  telegraph  line  that  was  to  penetrate 
Alaska,  cross  the  Bering  Sea  and  con- 


the  bridge  was  completed,  however, 
serious  doubts  as  to  the  strength  of 
the  structure,  and  particularl}^  of  the 
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slender  wires,  were  entertained.  After 
many  councils  among  the  chiefs  to 
determine  just  how  the  safety  of  the 
bridge  could  be  best  determined,  it 
was  decided  to  send  15  of  the  fattest 


squaws  out  to  the  middle  of  the  bridge 
there  to  perform  a  dance.  This  was 
done,  the  bridge  withstood  the  test, 
and  the  males  of  the  tribe  hesitated  no 
longer. 


"WHISTLING"  GOPHER  PHOTO- 
GRAPHED 

This  gopher,  standing  straight  up 
and  just  ready  to  whistle,  was  photo- 
graphed a  moment  after  it  emerged 


A  Gopher,  Standing  Straight,  and  Ready  to  Whistle 


from  its  hole.  The  camera  was  placed 
3  ft.  from  the  hole,  and  50  ft.  of  wire 
was  attached  to  the  shutter.  When 
the  gopher  was  seen  to  leave  its  hole 
the  photographer  pulled  the  wire. 


THE  "SKY  LEASE:"    A  UNIQUE 
DEAL 

What  is  known  as  the  ''sky  lease"  in 
Cleveland,  Ohio,  is  one  of  the  most 
curious  building-space  leases  ever 
drawn  up  in  America.  Some  time  ago 
a  frontage  of  150  ft.  on  Euclid  Avenue 


was  leased  for  a  term  of  99  years,  and 
the  lessee  erected  a  six-story  store  and 
office  structure  having  foundations 
strong  enough  to  carry  several  addi- 
tional stories.  After  the  building  was 
completed,  the  owner  leased  the  air 
space  above  the  sixth  floor,  and  the 
support  of  the  walls  and  columns  of 
the  six-story  structure  to  the  Cleve- 
land Athletic  Club. 

The  Cleveland  Athletic  Club  then 
added  seven  stories  to  the  six-story 
structure  at  a  cost  of  more  than  $500,- 
000.  The  club  pays  a  fixed  annual 
rental  for  its  "air  space,"  along  with 
entrance  space  for  the  elevators  and  a 
space  in  the  basement.  The  seven  top 
stories  are,  of  course,  owned  by  the 
athletic  club,  and  at  the  termination  of 
the  lease,  which  will  run  for  about  90 
years,  the  owner  of  the  fee  agrees  to 
pay  the  appraised  value  of  the  improve- 
ments, or  extend  the  lease  for  another 
period  of  years. 


GREATEST  COLLECTION  OF 
GRAPHIC  ARTS 

What  probably  is  the  most  complete 
collection  of  its  kind  in  the  world  is 
now  being  installed  in  the  Smith- 
sonian Institution  in  Washington.  It 
forms  a  history  of  the  graphic  arts, 
beginning  with  the  earliest  forms  of 
Chaldean  cuneiform  and  Egyptian 
papyrus  writing  down  through  the  ages 
of  Japanese  color  work,  medieval 
illumination,  wooden-block  printing, 
engraving,  lithography,  and  monotype 
work,  to  the  most  modern  forms  of 
depicting  ideas  on  paper.  Hundreds 
of  magnificent  specimens  of  the  book- 
binder's art  of  the  present  and  of  earlier 
days  are  in  the  collection,  which  will 
occupy  the  entire  building  used  by  the 
National  Museum  until  the  completion 
of  its  new  building. 
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'PLAN  "T^^ATG^  AND  ^/y/2jQOC^A/£>/A/GS 


Courtesy  of  the  Sketch 

View  from  the  Stage  of  Theater  Formed  of  Shrubbery,  in  Grounds  of  Belgian  Castle,  with  Plan  of  the  Theater 

OPEN-AIR  THEATER  FORMED 
OF  CLIPPED  SHRUBBERY 


Attached  to  a  castle  near  Sottegem, 
Belgium,  is  a  beautiful  outdoor  theater 
formed  of  the  hornbeam,  a  small  tree, 
commonly  used  for  hedges  and  having 
short,  smooth,  often  twisted  trunk  and 
branches  with  rough,  alternate  leaves. 
It  is  known  as  the  ''Theatre  de  Charm- 
illes,"  and  dates  back  to  the  eighteenth 
century.  Famous  actors  of  the  past 
have  appeared  upon  its  stage.  The  en- 
trance to  the  circle  of  boxes  is  through 
arched  openings  cut  through  each  box 
section  at  the  back.  The  partitions  of 
the  boxes,  as  well  as  the  back  and  front 
walls,  are  composed  of  clipped  trees. 


car.  These  have,  in  some  instances, 
evolved  schemes  to  permit  the  hitching 
of  an  engine,  in  place  of  old  Dobbin,  to 
the  family  carryall  or  sidebar  buggy, 
the  result  being  a  lot  of  vehicles  that 
have  a  most  curious  appearance  but 
''get  there  just  the  same."  The  latest 
instance  of  the  conversion  of  the  old 
family  carrier  into  an  automobile  comes 
from  a  small  town  near  Cincinnati, 
Ohio.  The  farmer  in  this  instance  was 
also  a  blacksmith.  He  installed  a  gaso- 
line engine  of  14  hp.  in  front  of  the 


GAS  REPLACES  DOBBIN  IN 
FARMER'S  CARRIAGE 

When  the  craving  for  an  automobile 
hits  the  farmer  there  is  nothing  that 
will  stop  him — not  even  the  lack  of 
money  with  which  to  buy  one.  Of 
late  there  have  been  few,  if  any, 
farmers  without  money  in  plenty  to 
spend  on  speed  wagons,  but  there  have 
been  some  whose  life-long  thrift  would 
not  permit  them  to  invest  in  a  motor 


The  Family  Carriage  of  an  mer  Which  was 

Converted  into  an  Automobile 
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dashboard  of  his  buggy  and  by  a  series 
of  gears  transmitted  the  power  to  the 
wheels.  The  gasoline  tank  is  placed 
behind  the  seat. 


A  "KEEP-OFF'»  SIGN  THAT 
BECAME  A  JOKE 

What  a  London  journal  calls  "Nep- 
tune's little  joke"  is  shown  in  the  ac- 
companying illustration.    It  is  one  of 
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Courtesy  Illustrated  London  News 
A.  Warning  Rendered  Superfluous  by  an  Unusually 
High  Tide 


several  signboards  notifying  prospec- 
tive users  of  the  camp  lands  at  the 
edge  of  the  sea  at  South  Shields  that 
they  must  not  pitch  their  tents  in  a 
certain  direction  from  the  post.  The 
joke  of  Neptune  was  an  exceptionally 
high  tide,  which  not  only  inundated  the 
prohibited  area,  but  swept  a  number 
of  summer  houses  and  tents  from 
legitimate  camping  locations. 


SKIN  DISEASES  TREATED  BY 
ELECTRIC  DRYING  PROCESS 

The  mystery  of  the  nature  and  origin 
of  electricity  is  only  exceeded  by  the 
widely  differing  effects  which  may  be 
produced  by  administering  it  in  its 
many  different  forms  in  the  treatment 
of  disease.  From  its  application  by 
the  old-fashioned  "shocking  machine," 
to  desiccation  by  high-tension  dis- 
charges is  a  long  step. 

As  the  name  indicates,  it  is  a  drying 


process.  The  electrical  discharges  used 
are  produced  by  a  static  machine  of 
large  capacity,  the  electrodes  of  which 
are  so  constructed  as  to  give,  instead  of 
one  large  spark,  a  number  of  tiny 
sparks,  which  are  not  hot  enough  to 
carbonize  or  burn  the  area  of  skin 
where  the  electrode  is  applied,  but  only 
to  cause  a  rupture  of  the  tissue-cell 
membranes  and  a  rapid  extraction  of 
the  water,  converting  the  area  treated 
into  a  dry  mass  or  crust  under  which 
the  tissues  heal  rapidly.  When  prop- 
erly applied,  the  method  is  not  painful, 
but  a  local  anesthetic  may  be  used  if 
necessary.  For  superficial  destruction 
it  is  not  necessary  to  apply  the  bare 
electrode  to  the  skin,  this  being  re- 
quired only  in  the  treatment  of  more 
deep-seated  affections. 

The  method  of  desiccation  was  de- 
vised by  Dr.  William  L.  Clark  and  may 
be  applied  to  the  cure  of  lesions  on  the 
surface,  such  as  warts,  moles,  pigmen- 
tations, birthmarks,  ulcers,  and  the  like, 
as  well  as  in  the  treatment  of  granu- 
lated lids,  pimples,  skin  cancers,  and 
for  the  removal  of  tumors  in  the  throat, 
the  bladder,  or  other  cavities  of  the 
body. 


SHADE  TREES  GROWN 
UPSIDE  DOWN 

A  Maine  railroad  company  has 
solved  the  problem  of  growing  good, 
even  if  small,  shade  trees  in  a  short 
time,  the  result  of  the  method  adopted 


Shade  Tree  Whose  Branches  Originally  were  the 
Roots  of  the  Tree 
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being  that  after  two  years  these  trees 
give  as  much  shade  as  couW  be  pro- 
vided by  trees  grown  in  the  ordinary 
way  first  when  they  become  15  to  20 
years  old. 

For  the  purpose  small  elm-tree  sap- 
lings are  preferably  used.  The  sap- 
ling is  dug  out  with  all  the  roots,  but 
is  set  out  with  the  top  part  in  the 
ground,  and  the  roots  in  the  air.  This 
topsy-turvy  mode  of  planting  does  not 
seriously  af¥ect  the  growth  :  Roots  soon 
form  on  what  was  before  the  top  of  the 
tree,  and  the  original  roots,  that  now 
take  the  place  of  the  branches,  begin  to 
leaf  out  and  form  a  complete  blanket 
foliage,  making  a  fine  canopy.  Trees 
so  grown  can  be  found  at  Waterville 
and  Fairfield,  Maine. 


SWISS  WOMEN  SELL  HAIR 
TWICE  YEARLY 

Trade  in  human  hair  is  a  big  indus- 
try abroad,  exports  sometimes  reaching 
a  total  of  $3,000,000  to  $4,000,000  a 
year.  Italian  merchants  lead  in  the 
trade  and  obtain  a  large  part  of  their 
stock  from  the  peasant  women  of  Italy, 
Switzerland  and  Dalmatia.  A  peculiar 
method  is  in  vogue  among  the  women 
of  these  countries  in  order  to  produce 
a  supply  of  hair  regularly,  and  yet  not 
appear  to  have  been  ''shorn"  at  all. 
They  cut  off  half  of  the  hair  at  the  back 
of  the  head  and  then  twist  the  remain- 
ing half  over  the  exposed  part  and 
dress  it  in  such  a  manner  that  the  loss 
is  not  discernible.  Twice  a  year  the 
agents  of  the  human-hair  merchants 
come  around  for  the  semiannual  crop 
of  hair  thus  raised. 


AN  INCLINED  STREET-CAR 
ENTRANCE 

A  new  way  of  obtaining  a  low  step 
for  street-car  entrances  without  lower- 
ing the  body  of  the  car  or  using  two 
steps,  has  been  worked  out  on  the  new 
cars  of  the  Kansas  City  street  railway. 
The  floor  of  the  rear  vestibule  is  a  foot 
lower  than  the  floor  of  the  body  of  the 
car,  but  the  passengers,  on  stepping 
into  the  vestibule,  land  on  a  ramp  or 


Street  Car  Provided  with  an  Inclined  Passageway  or 
Ramp  Instead  of  an  Inner  Vestibule  Step 

inclined  passageway  which  rises  to  the 
main  floor.  Safety  treads  provide  a  se- 
cure foothold,  and  handrails  are  pro- 
vided on  both  sides. 


''HANSOMETTE"  DRAWN 
BY  GOAT 

Seeing  that  the  English  call  the 
small  types  of  automobiles  "motor- 
ettes,"  it  will  not  be  amiss  to  call  the 
miniature  hansom  here  illustrated  a 
"hansomette."  The  quaint  little  vehi- 
cle and  the  goat  that  draws  it,  belongs 
to  a  little  London  girl.  The  diminu- 
tive cab  was  designed  by  the  child's 
father. 


The  Goat-Drawn  "Hansomette"  of  a  Little  London  Girl 
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Photo  by  H.  B,  Phelps,  Cleveland 

"The  Dachshund  of  the  Great  Lakes," 


Freight   Steamer  "Gilchrist",  Passing  under 
Being  Due  to  the  Taking  of  the 


PUTTING  FIGHT  INTO  PEACEFUL  NITROGEN 


Many  of  the  scientific  and  mechan- 
ical methods  and  devices  in  almost 
universal  use  today  are  based  on  simple 
discoveries  which  at  the  time  seemed 
to  have  no  general  application  and 
w^hich  scientists  alone  hailed  as  re- 
markable. A  comparatively  simple 
discovery  just  announced  by  a  British 
physicist  is  being  called  by  scientists 
one  of  the  most  remarkable  achieve- 
ments of  the  present  time,  and  quite 
likely  to  develop  into  applications  of 
important  everyday  utility.  They 
cannot  see,  as  yet,  the  final  use  of  the 
idea,  but  they  see  great  possibilities  in 
it,  as  did  scientists  when  the  X-ray  and 
radium  were  first  announced.  In  simple 
terms,  the  fact  has  been  established 
that  nitrogen,  which  has  always  been 
known  as  an  inert  gas,  a  quiet, 
well-behaved  and  sleepy  matter,  can 
by  means  of  a  heavy  discharge  of  elec- 
tricity through  it,  be  made  an  ex- 
tremely active,  busy  and  aggressive 
substance.  A  striking  feature  of  nitro- 
gen gas  so  treated  is  that  it  gives  out  a 
glow  and  that  the  colder  the  gas  is,  the 
brighter  the  light. 


The  air  is  almost  entirely  made  up 
of  two  gases,  oxygen  and  nitrogen, 
containing  about  20  per  cent  of  oxygen, 
and  80  of  nitrogen.  Now,  oxygen  is  a 
very  active  gas.  Wood,  coal,  or  any 
other  combustible  substance  will  burn 
in  the  air  by  uniting  with  the  oxygen 
present  in  it.  Even  iron  will  burn  in 
a  gas  which  is  almost  wholly  oxygen. 
It  is  the  oxygen  in  the  air  which  sup- 
ports the  life  of  animals. 

On  the  other  hand,  if  a  burning  stick 
or  piece  of  coal  is  put  into  nitrogen,  it 
stops  burning;  if  one  were  to  remain 
in  a  room  filled  with  pure  nitrogen,  he 
would  die,  although  the  gas  is  not 
poisonous.  That  it  is  not  poisonous  is 
shown  by  the  fact  that  four-fifths  of 
the  air  that  we  take  in  with  every 
breath,  is  nitrogen.  Thus  we  find  that 
while  oxygen  acts  very  energetically 
upon  other  substances,  giving  heat, 
light,  or  other  evidences  of  action,  it  is 
very  seldom  that  nitrogen  displays  any 
activity  or  desire  to  combine  with 
something  else.  The  quality  of  nitro- 
gen, as  opposed  to  what  might  be 
termed  the  sociability  of  oxygen,  is 
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Viaduct  at  Cleveland,  Ohio,  Giving  the  Appearance  of  Bending  Around  a  Turn,  the  Illusion 
Picture  by  a  Panorama  Camera 


called  inertness.  Oxygen  reminds  one 
of  a  very  energetic  person,  who  is 
always  ready  to  enter  into  whatever  is 
going  on,  a  fight  or  anything  else,  while 
nitrogen  is  more  like  a  person  who  is 
so  lazy  that  it  is  almost  impossible  to 
get  him  to  do  anything. 

It  is  very  remarkable  that,  although 
nitrogen  by  itself  is  so  very  inactive, 
just  as  soon  as  it  is  joined  to  some 
other  substances,  it  forms  compounds 
that  are  active,  and  many  of  these  com- 
pounds are,  by  virtue  of  the  nitrogen 
in  them,  the  most  active  compounds 
we  know.  Thus  that  powerful  explo- 
sive, nitroglycerin,  is  a  nitrogen  com- 
pound. Can  an  element  which  is  itself 
so  inactive,  but  can  form  such  active 
compounds,  be  made  active  alone? 
This  is  just  what  has  been  done  b}^ 
R.  J.  Strutt,  professor  of  physics  in  the 
Imperial  College  of  Science  and  Tech- 
nology, London. 

Strutt  found  that  if  a  high-tension 
electric  discharge  is  p-assed  through  the 
inert  gas  nitrogen,  it  changes  part  of 
the  nitrogen  into  a  very  active  form. 
This  is  not  the  first  time  that  a  gas  has 
been  so  changed  by  passing  a  discharge 
of  electricity  through  it.  Ozone  is 
made  by  treating  oxygen  this  way. 


The  active  nitrogen  discovered  by 
Strutt  is  very  interesting,  since  it  gives 
ofi:  light,  showing  a  beautiful  yellow- 
ish glow  or,  when  more  concentrated, 
giving  a  magnificent  orange  light. 
When  the  gas  is  heated  the  light  goes 
out,  only  to  reappear  again  when  the 
gas  is  cooled,  and,  what  is  more  re- 
markable still,  the  gas  glows  much 
more  brightly  when  it  is  made  ex- 
tremely cold  by  immersing  the  glass 
tube  containing  it  in  liquid  air.  Ordi- 
nary phosphorus  is  white,  but  if  this 
active  nitrogen  is  passed  over  it,  the 
color  is  quickly  changed  to  red  and  the 
glow  of  the  nitrogen  goes  out.  The 
most  beautiful  colors  are  obtained 
when  the  active  nitrogen  is  passed  over 
iodine,  the  yellowish  glow  at  once 
changing  to  a  magnificent  light  blue 
flame.  Somewhat  similar  results  are 
obtained  with  sulphur,  in  which  case  a 
green  transparent  solid  is  formed,  while 
arsenic  gives  a  green  flame.  Many 
metals  are  affected  by  the  active  nitro- 
gen, and  in  the  case  of  mercury  the 
compound  formed  is  explosive.  While 
ordinary  nitrogen  will  not  conduct  a 
current  of  electricity,  currents  pass 
readily  through  its  active  form.  If  the 
nitrogen  of  the  air  were  to  be  made 
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active,  it  would  be  impossible  for  the 
electric  currents,  or  for  lightning,  to 
be  carried  by  wires,  since  all  of  the 
electricity  would  leak  out. 

Why  is  this  nitrogen  different  from 
ordinary  nitrogen?  The  answer  may 
be  made  simple  by  an  illustration.  If 
two  prize  fighters  in  the  ring  had  their 
hands  tied  together,  they  would  not  be 
very  active  in  a  fight  with  other  in- 
dividuals, but  if  one  prize  fighter  had 
his  hands  free  he  might  prove  quite 
formidable.    A  molecule  of  nitrogen  is 


composed  of  three  atoms  held  together 
by  some  attraction,  probably  electrical, 
and  Strutt  considers  that  his  method 
unties  the  three  atoms  and  so  frees 
their  hands  for  action. 

To  what  uses  will  active  nitrogen  be 
put?  It  is,  as  yet,  too  soon  to  tell,  but 
it  has  already  developed  some  uses  in 
purely  scientific  work.  The  industrial 
development  of  most  scientific  dis- 
coveries, quite  naturally,  can  come  only 
after  the  lapse  of  a  considerable  period 
of  time. 


A  FRENCH  MOTOR  CARAVAN 

The  proprietor  of  a  traveling  menag- 
erie in  France  adapted  the  body  of  one 
of  his  old  horse-drawn  caravans  to  a 
motor-car  chassis,  and  uses  it  as  a 
traveling  residence.  The  interior  of 
the  quaint  caravan  is  divided  into  a 
bedroom  and  sitting  room.  The  sitting 
room  is  at  the  rear,  and  in  the  corner 
at  the  rear  end  of  this  is  a  small'stove. 
Flower  boxes,  mounted  under  the  side 
windows  of  the  caravan,  are  an  attrac- 
tive feature. 


MINERALS    OF   BAFFIN  LAND 

The  expedition,  led  by  A.  W.  Scott, 
of  Toronto,  Can.,  into  Baffin  Land,  in 
search  of  gold,  returned  without  find- 
ing this  precious  metal.  Nearly  the 
whole  time  ashore  was  spent  in  pros- 
pecting along  the  banks  of  the  Salmon 
River.  The  region  proved  to  be  of  a 
gneiss  and  granite  formation,  which 
gave  no  prospect  of  gold.  Extensive 
deposits  of  copper  were  found,  how- 
ever, and  immense  strata  of  bituminous 
coal. 


A  Quaint  Motor  Caravan  Used  as  a  Traveling  Bedroom  and  Sitting  Room  by  a  Frenchman 


POPULAR 

LABORATORIES  TO  REPLACE 
THE  HEN  HOUSE 

The  good  old-fashioned  barnyard 
hen  is  threatened  with  a  rival  in  the 
field  of  egg  production.  Dr.  Paul 
Walden,  an  eminent  Russian  chemist, 
is  authority  for  the  statement  that 
there  will  be  a  new  labor-saving  process 
found  in  the  laboratories  before  long, 
and  this  will  be  nothing  less  than  the 
accomplishment  of  the  production  of 
eggs  without  the  aid  of  the  hen. 
Doctor  Walden  points  out  that  Profes- 
sor Berthsen  of  Germany  has  already 
accomplished  the  feat  of  making  a 
simple  compound  of  the  same  chemical 
elements  which  enter  into  the  composi- 
tion of  an  egg,  and  the  process  is 
largely  based  on  the  modern  methods 
of  capturing  and  turning  to  various 
useful  purposes  the  nitrogen  of  the 
atmosphere.  It  will  not  be  long, 
Doctor  Walden  predicts,  before  the 
egg  will  be  successfully  duplicated  in 
the  laboratory  and  a  process  worked 
out  that  will  permit  of  its  manufacture. 


TWO-LEGGED  GREAT  CHIMNEY 
OF  OLD  TAVERN 

A  remarkable  chimney  was  disclosed 
by  the  recent  tearing  down  of  an  old 
tavern  at  Kingston,  Rhode  Island.  It 
shows  to  unusual  advantage  the  intri- 
cate design  and  execution  of  a  now 
obsolete  type  of  masonry.  The  chim- 
ney, as  shown,  is  divided  in  its  lower 
part  into  two  sections,  thus  providing 
fireplaces  in  both  wings  of  the  house. 
The  space  between  the  sections  is  util- 
ized for  stairways.  A  typical  New 
England  bean  oven  may  be  seen  in  the 
right-hand  section. 

One  can  readily  understand  how  this 
great  mass  of  brickwork  in  the  center 
of  the  building,  when  thoroughly 
heated  by  its  dozen  or  so  fireplaces, 
would  store  up  an  immense  quantity 
of  heat  and  act  as  a  radiator,  keeping 
the  house  warm  throughout  the  winter 
nights.  Aside  from  its  interest  as  a 
specimen  of  bygone  architecture,  there 
are  some  most  exciting  tales  connected 
with  this  structure.  In  the  stormy 
revolutionary  days  it  was  a  widely 
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known  and  famous  gathering  place, 
and  its  reputation  not  always  of  the 
best.  A  gang  of  counterfeiters  once 
made  their  quarters  here,  and  when  at 


Great  Chimney  of  Old  Inn  Recently  Torn  Down 
in  Rhode  Island 


last  they  were  forced  to  flee  from  the 
officers  of  the  law,  friendly  villagers 
aided  them  to  escape  into  the  west, 
which  at  that  time  meant  New  York 
State.  During  the  demolition  of  the 
building,  a  die  for  making  Spanish  dol- 
lars was  found  concealed  in  the  tim- 
bers, undoubtedly  a  relic  of  this 
episode. 

The  timbers  of  the  building  were 
hewn  from  white-oak  logs,  and  very 
little  decay  was  evident  in  them. 


(LA  new  idea  in  garages — the  garage- 
hotel — is  being  carried  out  in  Grand 
Rapids,  Mich.  It  is  a  garage,  automo- 
bile and  supply  establishment  with 
hotel  accommodations  as  a  side  issue. 
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WATER  WAGON  REDUCES 
STREET  TEMPERATURE 

The  French  municipalities  are  very 
particular  with  regard  to  the  condition 


Watering  Cart  at  Deauville,  France,  Used  to  Help 
Combat  Midsummer  Heat 


of  their  roads.  This  is  especially  so 
at  the  various  fashionable  resorts  and 


watering  places  where  much  depends 
on  the  appearance  of  the  place.  The 
city  authorities  of  Deauville-sur-Mer 
adopted  an  unusual  method  of  reduc- 
ing the  temperature  of  their  streets 
during  the  season  just  closed.  A  heavy 
automobile  sprinkling  cart  was  sent 
through  the  streets  at  regular  intervals 
to  give  them  a  thorough  wetting.  This 
helped  to  preserve  the  roads  as  well 
as  reducing  the  temperature. 


([Artificial  pumice  stone  is  being  manu- 
factured in  Europe,  the  ingredients 
used  being  sandstone  and  clay.  It  is 
manufactured  in  10  grades,  there  being 
a  hard  and  a  soft  kind  designed  for  the 
leather,  felt,  and  wood  industries  ;  and 
others  for  use  by  sculptors,  in  finish- 
ing lithographic  stones,  etc. 


SUBSTANTIAL   LIFE    BUOYS   MADE   AT  HOME 


The  ring  life  preservers  shown  in 
the    accompanying    illustration  were 


two  pieces  of  canvas  with  two  circular 
concentric  seams.  When  the  center 
was  cut  out  and  the 
outer  cloth  trimmed  to 
the  larger  circle,  the 
.  ring  that  was  left  served 

as  the  cover  of  the  life 
buoy.  This  cover  was 
then  filled  with  ground 
cork  such  as  is  used  for 
packing  around  fancy 
grapes  shipped  in  bar- 
rels, and  two  heavy 
coats  of  paint  were  ap- 
plied. These  buoys  are 
large  enough  to  keep  a 
heavy  man  afloat. 


Boys  Using 
Homemade 
Lite  Preservers 


made  right  in  the  summer  resort  where 
they  were  used,  by  sewing  together 


PUBLIC  PARKING 
PLACES  FOR 
AUTOMOBILES 

Problems  of  street 
:~  trafiic  never  dreamed  of 

a    generation    ago  are 
~ constantly  arising  in 
cities    throughout  the 
country  because  of  the  general  adop- 
tion of  the  automobile  as  a  means  of 
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transportation  and  the  congestion  that 
is  occasioned  by  them.  It  has  been 
found  necessary  to  make  regulations 
regarding  the  length  of  stops  permitted 
for  machines  so  that  the  traffic  can  be 
kept  moving.  The  fearful  congestion 
occasioned  by  long  stops  of  the 
machines  while  passengers  are  shop- 
ping, or  at  the  theater,  or  at  luncheon, 
or  attending  meetings  of  one  kind  or 
another,  has  caused  traffic  commis- 
sioners everywhere  to  seek  a  relief 
from  the  situation  in  drastic  rules  that 
permit  stoppages  in  certain  busy  sec- 
tions only  long  enough  to  discharge  or 
take  up  passengers.  This  has  made 
necessary  the  establishment  of  parking 
places  for  automobiles  adjacent  to  the 
points  where  long  stoppages  were 
formerly  the  most  frequent.  In  several 
of  the  larger  cities  there  are  now  recog- 
nized parking  spaces  to  be  used  solely 
for  machines  that  are  waiting  for  their 
passengers  or  owners.  New  York  and 
Chicago  have  had  such  places  for  a 
long  time  and  Boston  has  recently 
established  them. 


CHICKEN-FEATHER  MUFF 

A  muff  made  of  chicken  feathers  is 
shown  in  the  accompanying  illustra- 
tion.   The  chicken,  however,  was  not 


THE  "LLOYD-GEORGE" 
STAMP  LICKER 

The  general  stamp  licking  made  nec- 
essary in  England  by  the  Compulsory 
Insurance  Act, 
which  requires 
the  premiums  to 
be  paid  by  spe- 
cial stamps 
pasted  into  a 
book,  similar  to 
those  used  by 
labor  unions,  has 
resulted  i  n  a 
great  number  of 
stamp  -  damping 
devices  being 
placed     on  the 

 market.  What 

is  expected  to  be 
one  of  the  most  popular  of  these,  es- 
pecially among  the  classes  of  people 
who  are  protesting  most  vehemently 
against  compulsory  insurance,  takes 
the  form  of  a  caricature  of  Lloyd- 
George,  who  is  responsible  for  the  act. 


A  Muff 
Made  Out 
of  the  Feathers 
of  a  Prize  Chicken 

just  a  simple,  domesti- 
cated, egg-laying  barn- 
yard bird,  but  a  prize 
"Black  Orpington," 
which  died  suddenly, 
cause  unknown.  The 
beautiful  feathers  were  too  good  to 
waste,  so  the  owner  of  the  fowl  skinned 
the  deceased,  and  had  the  feathers 
cured. 


NEW  WORD-COUNTING  DEVICE 
FOR  TYPEWRITER 

A  word  counter  for  use  on  type- 
writers has  been  invented  by  A.  W. 
Frost,  of  Los  Angeles,  for  his  own 
work.  Unlike  other  counters  which 
have  been  in  use  for  some  time,  the 
new  device  does  not  record  spaces  but 
counts  all  words,  figures  and  characters 
representing  words.  The  counter  is 
actuated  by  one  stroke  of  a  letter  bar 
and  one  stroke  of  the  space  bar.  A 
model  which  has  been  used  by  the  in- 
ventor during  the  last  year  has  counted 
approximately  4,000,000  words.  At  the 
recent  trial  of  Clarence  Darrow,  in  Los 
Angeles,  the  counter  was  used  and 
showed  a  total  of  1,969,872  words,  writ- 
ten on  two  machines. 
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PORCELAIN  CATS  ON  ROOF 
OF  HOTEL 

A  quaint  touch  is  given  to  the  roof 
of  a  California  hotel  by  an  occasional 
cat  perched  upon  its  corners.  They 


On  the  Roof  of  a  California  Hotel  have  been  Placed 
Porcelain  Images  of  Cats  Giving  a  Concert 

are  not  of  much  service  in  keeping 
away  mice,  but  then  neither  do  they 
sing  at  night  nor  keep  the  guests 
awake.  They  are  in  fact  porcelain 
cats,  humorous  creations  of  glazed 
china,  and  in  their  pose  they  are  so 
characteristic  that  they  provoke  a 
smile  from  visitors  every  time.  The 
ones  shown  in  the  photograph  are  en- 
gaged in  a  feline  duet,  with  arched 
backs,  uplifted  tails  and  mouths  ap- 
parently emitting  the  familiar  wails  of 
battle  or  courtship.  They  are  imported 
from  France. 


CAll  motor  trucks  in  England  may  be 
compelled  by  law  to  carry  a  mirror,  so 
placed  that  the  drivers  can  see  fast- 
moving  vehicles  approaching  from  the 
rear. 


BOSTON'S  PLAN  TO  RELIEVE 
TRAFFIC  CONGESTION 

In  common  with  other  large  cities 
of  the  country,  Boston  has  a  traffic 
problem.  The  retail  shopping  center, 
probably  the  most  crowded  point  in  the 
"Hub,"  is  now  receiving  attention  from 
the  city's  board  of  street  commission- 
ers. After  considering  various  sug- 
gestions, which  included  prohibition  of 
teaming  during  certain  hours  in  Wash- 
ington Street,  and  the  making  of  that 
thoroughfare  an  avenue  of  one-way 
traffic  only,  the  decision  was  reached 
that  only  by  the  expansion  of  the  retail 
district  could  ultimate  relief  be  ob- 
tained. In  furtherance  of  this  plan,  it 
is  now  proposed  to  widen  Chauncy 
Street  at  an  estimated  expense  of 
$1,500,000  and  divert  thereto  the  sur- 
face cars  which  now  traverse  Washing- 
ton Street  between  Winter  and  Boyls- 
ton  Streets.  This,  the  commissioners 
believe,  would  have  a  tendency  to  ex- 
tend the  retail  district,  and  after  the  car 
tracks  were  removed  from  Washington 
Street,  the  sidewalks  along  that  busy 
thoroughfare  could  be  widened. 


AIR  SCOUTS  PROVE  VALUE 
IN  MANEUVERS 

The  scout  of  the  air  demonstrated 
his  ef¥ectiveness  at  recent  military 
maneuvers  held  in  England  and  France. 
Army  men  of  the  two  nations  now  gen- 
erally adrnit  that  this  new  branch  of 
military  science  will  revolutionize  the 
conduct  of  future  campaigns.  In  Eng- 
land,, the  mimic  warfare  was  abandoned 
on  account  of  conditions  that  were  due 
to  the  activities  of  the  overhead  spies. 
So  adroit  were  they  in  unmasking  posi- 
tions that  constant  changes  of  tactics 
were  required  and  broad  plans  of  action 
were  rendered  impossible.  In  a  few 
hours,  the  airmen  accomplished  feats 
which  would  have  required  days  by 
cavalry  movements.  In  England,  a 
military  conference  was  ordered  to  con- 
sider the  new  aspect  of  things  which 
has  been  brought  about  by  the  advent 
of  the  aeroplane. 


POPULAR  MECHANICS 


893 


A 


very 


Staining  Wood 

method  of 


good 


staining 


close-grained  woods  is  to  use  muriatic 
acid.  The  acid  is  put  on  with  a  brush 
like  any  ordinary  stain.  The  colors 
thus  obtained  are  artistic  and  most 
beautiful,  and  cannot  be  duplicated  by 
any  known  pigment.  The  more  coats 
applied  the  darker  the  color  will  be. 
This  method  of  staining  has  the  advan- 
tage of  requiring  no  wiping  or  rubbing. 
— Contributed  by  August  T.  Neyer, 
One  Cloud,  Cal. 


Paneling  with  Striped  Paper 

A  method  of  hanging  striped  paper 
so  as  to  give  a  panel  effect  is  shown  in 
the  accompanying  sketch.  The  striped 
paper  is  first  hung  in  the  ordinary  man- 
ner, as  shown  at  A,  and  then  the  stripes 
are  cut  out  from  a  piece  of  the  paper, 
cut  on  a  miter,  as  at  C  and  D,  and 
pasted  across  between  the  vertical 
stripes  to  form  the  panels  as  shown  at 
B.    These  can  be  made  up  as  desired 


a 

LJ 

1  ^ 

□ 

□ 

The  Paper  is  First  Applied  and  Then 
Just  the  Stripes  Cut  Out  and  Pasted  Crosswise 


and  in  divisions  suitable  to  the  paper 
design. — Contributed  by  Milton  W. 
Eddy,  State  College,  Pa. 


Pulling  Trees 

When  we  transplant  trees  taken  from 
our  nurseries  we  use  the  method  shown 
in  the  sketch  for  taking  up  large  shade 
trees.  A  %-in.  rope,  8  or 
10  ft.  long,  is  doubled,  the 
ends  tied  together  and 
looped  around  the  tree 
and  tied  with  an  extra 
half  hitch.  The  tree  trunk 


The  Block  and  Tackle,  Pulling  over  the  Roller,  Easily 
Draws  the  Tree  Out  with  All  Its  Roots 

should  be  well  protected  from  the  chaf- 
ing of  the  rope  with  burlap  wrapped 
around  it.  The  next  requisite  is  a 
roller.  We  use  a  hollow  log  about  18 
in.  in  diameter  over  which  an  ordinary 
block  and  tackle  is  placed  as  shown. 

A  good  team  of  horses  will  easily 
pull  a  tree,  3  or  4  in.  in  diameter,  with 
all  its  roots. — Contributed  by  F.  E. 
Dougan,  Pawnee,  Okla. 


To  Remove  Grease  from  Machinery 

A  good  way  to  remove  grease  or  oil 
from  machinery  before  painting  is  to 
brush  slaked  lime  and  water  over  the 
surface,  leaving  the  solution  on  over 
night.  After  washing,  the  iron  is  dried 
and  then  the  paint  will  stick  to  it 
readily. 

In  removing  grease  from  wood,  com- 
mon whitewash  may  be  left  on  for  a 
few  hours  and  then  washed  off  with 
warm  water,  after  which  the  paint  will 
adhere  permanently. — Contributed  by 
Loren  Ward,  Des  Moines,  Iowa. 
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Utilizing  Heat  from  a  Chimney 

The  construction  of  a  furnace  chim- 
ney that  collects  the  heat  of  the  escap- 
ing gases  from  a  furnace  and  delivers 
them  to  an 
upper  room  is 
simple  to  make 
and  effective  in 
operation.  The 
main  flue  or 
smoke  chimney 
A  is  made  of 
square  or  round 
tile  built  up  in- 
side of  a  brick 
chimney,  B,  so 
that  there  will 
be  about  a  4-in. 
space  between  their  walls. 

At  each  of  the  upper  floors  openings 
are  provided  in  the  outside  chimney  to 
allow  the  heat  collected  to  escape  into 
the  rooms.  The  inner  flue  is  held  in 
place  by  laying  a  brick  crosswise  at 
intervals  as  the  chimney  is  being  built. 
The  lower  part  of  the  outside  chimney 
is  provided  with  an  opening  to  produce 
an  air  current.  This  opening  can  be 
connected  to  receive  air  from  the  out- 
side.— Contributed  by  Geo.  Monson, 
Deposit,  N.  Y. 


A  Homemade  Ejector 

A  simple  ejector  can  be  made  en- 
tirely of  pipe  and  pipe  fittings  in  the 
following  manner:  The  feed  pipe  A 
is  1/2  in.  and  is  connected  to  an  el  and 
nipple,  B,  the  latter  being  2  in.  long; 
as  the  outlet  parts  must  be  larger,  the 

1  t 


An  Ejector  for  Use  in  Removing  Water  from  a  Low 
Level  with  a  Low  Steam,  Air  or  Water  Pressure 

nipple  C  should  be  1  in.  by  2V2  in.  long. 
The  discharge  pipe  D  is  also  1  in.  in 
diameter.  Tight-fitting  wood  plugs,  E 
and  F,  are  driven  into  the  ends  of  the 


nipples  B  and  C.  The  holes  in  the 
plugs  are  made  flaring  as  shown.  The 
reducing  coupling  G  has  seven  i/4-in. 
holes,  equally  spaced,  drilled  in  its 
shoulder  at  such  a  slant  that  their  cen- 
ter lines  if  extended  would  meet  at  one 
point  inside  the  pipe.  Seven  addi- 
tional i/4-in.  holes,  J,  are  drilled  with 
equal  spacing  through  the  circumfer- 
ence so  that  they  will  be  staggered  in 
relation  to  the  holes  H. 

In  application  the  ejector  is  lowered 
into  the  liquid,  and  if,  for  instance, 
water  is  to  be  pumped  out  of  a  base- 
ment, a  hole  should  be  dug  lower  than 
the  lowest  level  and  the  ejector  placed 
in  it,  whereupon  steam,  air  or  water 
pressure  is  applied  to  the  inlet  pipe  A. 
Water  can  be  lifted  several  feet 
through  the  outlet  D  with  a  pressure 
of  40  lb.— Contributed  by  C.  R.  Engel, 
Plainfield,  N.  J. 


An  Insulated  High-Voltage  Line  Hook 

A  device  that  I  found  very  handy  in 
clearing  trouble  on  high-voltage  wires 
in  trees  is  shown  in  the  accompan3ang 

-A 


An  Insulator  for  Use  in  Drawing  and  Temporarily 
Holding  High-Voltage  Wires  from  Trees 

sketch.  Very  often  during  a  rain  the 
wires  will  burn  the  limbs  of  trees.  The 
old  way  of  clearing  this  trouble  is  to 
throw  a  hand  line  over  the  wire  and 
tie  it  away  until  dry  weather  again' 
sets  in  and  it  is  more  convenient  to 
properly  insulate  the  wire.  This,  how- 
ever, is  a  dangerous  practice,  for  the 
rope  is  liable  to  be  burnt  off  if  it  gets 
wet,  and  the  wire  will  then  swing  back 
and  burn  the  tree. 

My  device  enables  a  man  to  catch 
the  wire  with  the  hooked  end  and  pull 
it  away  witho.ut  any  danger  of  a 
shock ;  and  a  small  line  fastened  in  the 
ring  at  the  other  end  may  be  used  to 
tie  the  tool  to  any  convenient  limb.  If 
rain  should  occur,  the  insulation  will 
keep  the  current  away  from  the  rope. 
The  handle  can  be  removed  and  the 
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insulation  carried  in  the  pocket  and 
kept  dry  until  needed. 

The  device  consists  of  a  threaded 
composition  insulator,  A,  such  as  is 
used  for  hanging  arc  lamps  and  on 
street-light  brackets.  A  wooden  han- 
dle, B,  about  18  in.  long — a  piece  of 
broom  handle  will  do — with  a  piece  of 
pipe  fitted  on  one  end  is  screwed  into 
the  bottom  of  the  inrulator.  A  metal 
hook,  C,  is  threaded  to  fit  the  top  of 
the  insulator.  The  ring  D,  in  the  end 
of  the  handle,  is  provided  for  attaching 
a  rope,  when  it  is  desired  to  leave  the 
device  in  use  for  any  length  of  time. — 
Contributed  by  A.  D.  Capell,  Hart- 
ford. Conn. 


Lubricant  for  Oil-Stove  Wicks 

When  it  is  necessary  to  renew  an 
oil-stove  wick  there  is  usually  trouble 
in  getting  the  new  one  to  slide  in  the 
channel.  All  that  is  necessary  to  over- 
come this  difficulty  is  to  procure  some 
graphite,  flake  or  powdered,  prefer- 
ably the  latter,  and  apply  a  little  on  the 
wick,  covering  all  the  surfaces.  This 
will  cause  the  wick  to  slip  easily  into 
place.  The  same  method  can  be  used 
for  any  stove  or  lamp  wick. — Contrib- 
uted by  A.  H.  Harrison,  Los  Angeles, 
California. 


Concrete-Floor   Bolts  for  Machinery 

Make  a  hole  in  the  concrete  large 
enough  to  receive  the  nut  of  the  bolt 
to  be  used.  Place  the  bolt  with  the 
nut  down  in  the 
hole  and  fill  the 
space  with  melt- 
ed babbitt. 

By  using  this 
method  a  tem- 
porarily located 
machine  may  be 
taken  away,  as 
the  bolts  are 
easily  removed, 
and  the  holes 
corked,  leaving  no  projections  on  the 
floor. — Contributed  by  G.  H.  Holter, 
Jasper,  Minn. 
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Screen  in  a  Coffee  Urn 

Having  purchased  a  power  coffee 
grinder  to  use  in  my  business,  and  ex- 
periencing a  great  deal  of  trouble  with 
the  machine 
clogging  with 
bits  of  paper 
coming  from  the 
packages  of 
coffee,  I  pre- 
vented further 
trouble  by  plac- 
ing a  screen  cut 
from  the  bottom 
of  an  old  letter 
basket  in  the 
hopper.  The 
ends  of  the  wires 
were  bent  down 
to  fit  the  sloping  sides  of  the  hopper, 
and  the  screen  was  placed  near  the  top, 
so  that  any  paper  lodging  on  it  could 
be  easily  removed. — Contributed  by  E. 
C.  Ramsey,  Columbus,  O. 
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Porch  Shades  Made  of  Matting 

A  serviceable  and  inexpensive  nar- 
row porch  shade  can  be  made  of  linen- 
warp  matting.  The  matting  is  cut  12 
in.  longer  than  the  space  in  which  it  is 
to  be  used.  Take  out  layers  of  straw 
for  6  in.  at  each  end  and  tie  the  ends 
of  the  warp  together.  Provide  two 
round  sticks,  %  in.  in  diameter  and  as 
long  as  the  matting  is  wide,  usually  3 
ft.  Tie  the  remaining  ends  of  the  warp 
around  the  sticks,  placing  one  at  each 
end  of  the  matting.  Roll  the  matting 
twice  over  the  stick  to  be  used  at  the 
top  and  hold  it  in  place  with  cotton 
tape,  1  in.  wide  and  9  in.  long,  using  a 
tape  needle  for  drawing  it  through  the 
matting.  A  tape  is  placed  at  each  edge 
and  one  in  the  center.  The  ends  of  the 
tape  are  used  for  fastening  the  shade 
to  the  porch  by  tying  them  to  nails 
or  screweyes.  A  tape  cut  twice  the 
length  of  the  curtain  and  hung  over  the 
center  can  be  tied  as  required  in  rais- 
ing or  lowering  the  shade,  or  a  light 
rope  may  be  used  with  awning  pulleys 
instead  of  the  long  tape. — Contributed 
by  Gertrude  M.  Bender,  Utica,  N.  Y. 
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Making  Molds  for  Worm  Gears 

Molding  and  casting  worms  of  a  split 
pattern  in  the  ordinary  manner  usually 
results  in  a  certain  amount  of  irregular- 


Fig.  I 
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The  Screw  Pattern  is  Revolved  in  the  Core  Sand,  Thus 
Eliminating  Any  Irregularities  in  the  Mold 

ities,  such,  for  instance,  as  overlap  of 
the  threads  at  the  parting  place,  which 
necessitates  filing  or  recutting  in  a 
lathe.  To  avoid  this,  I  have  designed 
the  rig  shown  in  the  sketch  to  form  a 
mold  perfectly  round  throughout. 

A  wood  pattern,  Fig.  1,  is  turned  up 
to  form  a  space  in  the  green  sand  mold 
to  receive  the  baked  core  mold  as 
shown  in  Fig.  2.  The  split  core  box. 
Fig.  3,  has  an  arm  extending  upward, 
A.  The  worm  pattern  B  is  made 
either  of  steel  or  brass  and  is  turned 
and  the  screw  cut  in  a  lathe,  allowance 
being  made  for  shrinkage.  The  worm, 
on  the  end  of  which  is  a  removable  nut, 
is  fitted  on  a  shaft,  C,  which  has  a 
square  thread  cut  on  it  of  the  same 
pitch  as  the  worm.  This  shaft  is  used 
for  drawing  the  pattern  worm.  The 
worm  mold,  as  shown  in  Fig.  3,  is 
made  of  core  sand  and  dried  in  a  core 
oven  in  the  ordinary  way.  Nuts  with 
threads  of  different  pitch  for  withdraw- 
ing other  worms  can  be  substituted 
at  A. 

To  mold  the  worm,  the  core  sand  is 
rammed  in  the  core  box  around  the 


worm  pattern  and  the  pattern  is  drawn 
by  turning  the  crank  D.  Either  right 
or  left-hand  screws  can  be  made  by 
using  the  proper  patterns  and  cor- 
responding shaft  and  nut  threads. 

The  mold  is  made  up  of  green  sand 
rammed  about  the  wood  pattern  to 
form  an  opening  for  the  baked  core. 
When  the  core  has  been  set,  the  mold 
is  closed,  after  providing  the  usual 
vents,  gates  and  risers. — Contributed 
by  H.  Maplethorpe,  Silverdale,  Eng- 
land. 


Annealing  Steel  in  Wood 

To  anneal  steel,  heat  the  piece  slowly 
and  when  at  a  low  red  heat,  put  it 
between  two  pieces  of  wood — prefer- 
ably soft  wood — and  clamp  them  in  a 
vise.  The  metal  burns  its  way  into 
the  wood,  which  closes  around  it  and 
forms  an  almost  airtight  charcoal  bed. 
When  the  steel  has  cooled  and  is  taken 
out  it  will  be  found  thoroughly  an- 
nealed.— Contributed  by  G.  A.  Koerbis, 
U.  S.  S.  ''Vermont." 


Rule  Holder  for  the  Trousers*  Pocket 

The  ordinary  bib  overalls  used  by 
workmen  have  a  pocket  for  carrying 
a  two-foot  car- 
penter's rule,  but  \  '  \ 
when  the  work- 
man has  to  climb 
over  scaffolds  the 
pocket  often  is 
brought  into 
such  a  position 
that  the  rule  will 
drop  out.  I  pre- 
vented this  an- 
noyance  by 
bending  an  old 
corset  steel  as 
shown  at  A  in 
the  sketch  and 
placing  it  in  the 
pocket.  The  shape  of  the  steel 
clamps  the  rule  and  holds  it  in  the 
pocket,  even  though  the  trousers  be 
held  upside  down. — Contributed  by 
Homer  Puyear,  Owensboro,  Ky. 
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A  Board  for  Making  Perspective 
Drawings 

Perspective  drawings  are  seldom 
made  in  drafting  rooms  because  of  the 
inability  of  most  draftsmen  to  draw 
freehand,  and  the  lack  of  mechanical 
means  for  the  purpose.  Such  draw- 
ings are  often  very  helpful,  however, 
for  workmen  are  not  always  able  to 
grasp  the  meaning  of  plans,  elevations 
or  sections,  but,  once  shown  a  rough 
perspective,  they  readily  understand 
the  whole  idea.  The  device  shown  in 
the  sketch,  which  is  described  by  a  cor- 
respondent of  the  National  Builder, 
will  be  found  useful  in  drawing  simple 
objects  in  perspective. 

In  the  first  place,  the  board  should 
be  considerably  wider  than  the  re- 
quired drawing,  so  that  the  vanishing 
points  may  be  located  far  enough  away 


One  End  of  Each  Straightedge  is  Pivoted  on  the  Draw- 
ing Board,  Locating  the  Vanishing  Points 


to  obtain  a  good  perspective.  The 
straightedges  are  made  by  gluing  a  lit- 
tle piece  on  the  straight  side  at  one  end 
so  that  the  hole  can  be  made  in  line 
with  the  edge  to  be  used.  Brads  are 
driven  into  the  board  at  the  vanishing 
points  and  a  straightedge  placed  over 
each  one  as  shown.  Using  a  vertical 
line  to  begin  with,  the  four  sides  of 
the  plan  can  be  laid  off  without  tak- 
ing the  straightedges  off  the  pins. 
When  using  the  T-square  or  triangle, 
the  straightedges  may  be  pushed  up 
out  of  the  way. 


A  Transom  Refrigerator  for 
Winter  Use 

A  very  serviceable  refrigerator,  the 
temperature  of  which  can  be  easily 
regulated,  may  be  had  by  fitting  the 
transom  space.  Fig.  1,  over  the  kitchen 
door  with  a  glazed  frame  on  the  out- 


side as  shown  in  Fig.  2.  If  the  tran- 
som opens  downward,  change  the 
hinges  so  that  it  will  swing  from  the 
top.    A  few  holes  should  be  bored  in 


A  Window  Sash  Placed  in  the  Outside  Part  of  the 
Transom  to  Form_a  Cold  Space  in  Winter 

the  outside  frame  which  can  be  covered 
at  will  to  admit  or  shut  off  a  supply 
of  cold  air.  By  leaving  the  transom 
closed  or  partly  open  the  supply  of 
warm  air  from  the  inside  may  also  be 
regulated. — Contributed  by  Jas.  T. 
Gaffney,  Chicago. 


An  Accelerator  for  a  Gasoline  Engine 

Many  of  the  older-type  automobiles 
were  not  equipped  with  accelerators, 
a  device  which  is  of  considerable  ad- 
vantage in  hastening  the  speed  of  a 
motor.  Any  such  automobile  may  be 
easily  equipped  with  an  attachment 
that  will  serve  the  same  purpose  as 
well  as  those  built  on  modern  motors, 
by  placing  two  small  petcocks  in  the 
inlet  manifold.  Holes  are  drilled  and 
tapped  to  receive  the  petcocks,  and  an 
extension  is  attached  to  their  handles 


Petcocks  are  Attached  to  the  Intake  Manifold  and 
Operated  with  a  Foot  Lever  and  Wire 


to  give  a  leverage  for  the  wire  pull. 
They  are  connected  with  a  foot-lever 
arrangement,  as  shown  in  the  sketch. 
— Contributed  by  O.  H.  Meyer, 
Churdon,  la. 
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Rule  for  Laying  Out  a  Six-Piece  Elbow 

Draw  two  outside  lines,  A  and  B, 
their  distance  apart  being  the  full  cir- 
cumference of  the  elbow.    Divide  the 


"0 

The  Pattern  as  It  is  Drawn  to  Form  the  Parts  for  a 
Six-Piece  Elbow 

space  between  them  into  four  equal 
parts  by  parallel  lines  as  shown.  Draw 
a  line,  C,  at  right  angles  to  A  and  B 
and  mark  on  the  line  D,  from  C  up,  the 
width  of  the  piece  wanted,  thus  lo- 
cating the  point  E.  It  makes  no  differ- 
ence in  the  procedure  whatever  this 
width  may  be.  Then  set  the  compass 
points  straight  across  on  lines  A  and 
B ;  and,  with  one  point  at  E  and  the 
other  on  line  D,  wherever  it  will  come, 
say  at  F,  scribe  the  arc  GH.  Next, 
set  one  point  at  H  and  the  other  wher- 
ever it  will  fall  on  line  J,  or  at  K,  and 
scribe  the  arc  HL. 

Thereupon,  mark  any  width  wanted, 
also  from  line  C  up,  at  M,  1,  2  or  3  in., 
as  the  case  may  be,  and  set  one  point 
of  the  compass  at  N  and  the  other 
where  it  will  come  on  line  J,  or  at  O, 
and  scribe  the  arc  PQ ;  then,  set  one 
point  of  the  compass  on  Q  and  the 
other  where  it  will  come  on  the  line  D, 
or  at  R,  and  scribe  the  arc  QS.  There 
is  no  difference  in  the  elbow  pattern 
as  to  width  of  each  part. — Contributed 
by  S.  C.  Shipman,  St.  Petersburg, 
Florida. 


How  to  Cool  Hot  Bearings 

Newly  babbitted  bearings  are  some- 
times inclined  to  run  hot.  In  a  case  of 
this  kind,  after  scraping  the  box  well 
to  make  the  shaft  fit  closely  in  the 
box,  use  some  good  light  oil  mixed 
with  common  sulphur.  Sulphur  con- 
tains just  enough  grit  to  grind  the  bab- 
bitt smooth,  but  will  not  injure  the 
shaft.  Other  material  having  a  grit 
should  not  be  used  as  it  is  liable  to 
grind  a  shoulder  on  the  shaft. 

Should  the  bearing  run  hot  after 
using  the  sulphur  and  oil,  then  use 
white  lead  and  water — a  very  cooling 
mixture.  Keep  the  shaft  running  and 
pour  white  lead  and  water  into  the 
bearing  until  it  finally  cools.  Never 
shut  down  the  machine  while  the  bear- 
ing is  hot,  as  the  babbitt  will  contract 
and  stick  the  shaft. — Contributed  by 
Harry  Fritzinger,  Decatur,  Ind. 


CA  weak  solution  of  hydrochloride  of 
lime  will  clean  moldy  walls. 


Soap  Tray  for  a  Bucket 

Any  tinsmith  who  can  cut  the  pat- 
tern for  a  lip  on  a  gallon  measure  can 
also  cut  a  tray  that  can  be  used  in 
connection  with 
both  wood  and 
galvanize  d- 
iron  buckets  for 
holding  the  soap 
above  the  water- 
line  when  the 
bucket  is  used- 
for  scrubbing, 
window  wash- 
ing or  similar 
work  where 
soap  is  to  be 
used,  instead  of 
letting  the  soap 
remain  in  the 
water  to  dissolve,  says  Metal  Worker. 
All  that  is  necessary  to  do  is  to  cut  a 
wire  long  enough  to  fit  around  one 
edge  of  the  pattern  A,  after  it  is 
formed  in  the  shape  of  a  pocket  in  the 
bucket.  Then  the  wire  is  bent  down 
and  hung  over  the  edge,  as  shown  in 
the  sketch.  If  desired,  the  pocket  or 
tray  can  be  perforated  to  let  the  water 
run  away  more  freely. 
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To  Charge  a  Battery  from  a    Direct-Current  Circuit 


In  order  to  know  how  to  connect 
and  charge  a  storage  battery  it  is  quite 
necessary  to  understand  the  relation 
between  the  electrical  quantities  asso- 
ciated with  any  ordinary  electric  cir- 
cuit carrying  a  direct  current.  The 
flow  of  electricity  in  a  circuit  is  called 
the  current  and  is  measured  in  a  unit 
called  the  ampere ;  the  electric  force 
producing  the  current  is  called  the 
voltage,  potential  or  electromotive 
force,  and  is  measured  in  a  unit  called 
the  volt;  while  the  opposition  offered 
by  the  circuit  to  the  passage  of  the 
electricity  through  it  is  called  the  re- 
sistance and  is  measured  in  a  unit 
called  the  ohm.  These  three  quan^- 
tities,  namely,  electromotive  force, 
current  and  resistance,  bear  a  definite 
relation  to  each  other  and  this  relation 
is  expressed  by  the  following  simple 
equation,  which  is  called  Ohm's  law: 

^  Electromotive  force 

Current  =— 


or. 


Resistance 
Volts 

Amperes  = 


Ohms 

As  an  example,  if  a  battery  having 
a  voltage  of  1.5  volts  is  connected  to 
a  coil  of  wire  having  a  resistance  of  3 
ohms,  as  shown  in  Fig.  1,  a  current  of 
.5  ampere  will  be  produced  in  the  cir- 
cuit. If  the  voltage  be  increased,  the 
resistance  remaining  constant,  there 
will  be  a  proportional  increase  in  the 
current,  or  if  the  resistance  be  de- 


age  acting  on  the  circuit  or  the  re- 
sistance of  the  circuit.  The  voltage 
can  be  increased  by  connecting  more 
cells  in  the  circuit  in  such  a  way  that 
their  voltage  acts  in  the  same  direc- 
tion as  the  voltage  of  the  cells  already 
in  circuit,  as  in  Fig.  2.  The  total  volt- 
age acting  on  the  circuit  will  then  be 
equal  to  the  sum  of  the  voltages  of 
the  different  cells,  and  the  current  will 
pass  through  each  of  the  cells  in  the 
same  direction  as  its  electromotive 
force  acts,  or  all  of  the  cells  will  be 
supplying  energy  to  the  circuit.  If, 
however,  some  of  the  cells  be  con- 
nected in  the  circuit  in  such  a  way 
that  their  voltage  acts  in  an  opposite 
direction  to  the  direction  in  which  the 
current  is  passing  through  them,  as 
shown  in  Fig.  3,  they  will  tend  to  de- 
crease the  current,  or  energy  must  be 
supplied  to  them  from  the  other  cells. 
The  voltage  producing  the  current  in 
the  circuit  in  the  latter  case  is  not 
equal  to  the  sum  of  the  voltages  of 
the  different  cells,  but  it  is  equal  to 
the  difference  between  the  sum  of  the 
voltages  acting  in  one  direction  and 
the  sum  of  the  voltages  acting  in  the 
opposite  direction.  This  difference  is 
called  the  effective  voltage,  and  the 
current  in  the  circuit  will  be  equal  to 
the  effective  voltage  divided  by  the  re- 
sistance of  the  circuit.  The  direction 
of  the  current  will  of  course  corre- 
spond to  that  of  the  effective  voltage. 
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Resistance  Coil  Connected 
to  a  Single  Cell 


 yvw  

RESISTANCE 
Fig. 2 

Voltage  of  All  the  Cells  Acts  in 
the  Same  Direction 
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RESISTANCE 
Fig. 3 

Voltage  of  All  Cells  does  Not  Act 
in  the  Same  Direction 


creased,  the  voltage  remaining  con- 
stant, there  will  be  a  proportional  in- 
crease in  the  current,  etc.  In  other 
words,  the  current  in  the  circuit  may 
be  varied  by  changing  either  the  volt- 


Those  cells  whose  voltage  acts  in  a 
direction  opposite  to  the  direction  in 
which  the  current  passes  through 
them,  when  they  are  connected  in  cir- 
cuit, are  being  charged,  as  energy  is 
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being  supplied  to  them  from  the  other 
cells,  which  are  discharging. 

A  primary  battery  is  one  in  which 
the  electrical  energy  it  is  capable  of 
supplying  is  due  to  a  chemical  reac- 

-  H- 


of  primary  cells,  by  sending  a  cur- 
rent through  them,  not  being  practical. 

As  an  example,  suppose  a ,  110-volt 
direct-current  circuit  is  available  and 
it  is  desired  to  charge  a  small  6-volt 


SOURCE  OF  ENERGY 
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Connections  for  Charging  a  Single 
Storage  Battery 
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BATTERIES 


A  Number  of  Storage   Batteries  are  Placed  in  the  Circuit  with  a 
Resistance  on  the  Main  Lines  of  Electrical  Energy 


SOURCE  OF  ENERGY 


tion  in  the  cell  that  takes  place  when 
the  cell  is  supplying  current.  A  stor- 
age cell,  secondary  cell,  or  accumu- 
lator, as  it  is  variously  called,  is  a  cell 
in  which  a  chemical  action  is  first  pro- 
duced by  an  electrical  current  through 
the  cell  from  some  external  source  of 
energy,  after 
which  the  cell  is 
capable  of  de- 
livering a  cur- 
rent to  an  exter- 
nal circuit  by 
means  of  a  sec- 
ondary or  re- 
versed chemical 
action.  The 
process  of  stor- 
ing the  electrical 
energy  by  send- 
ing a  current 
through  the  cell 
from  some  ex- 
ternal source  of 
energy  is  called 
charging.  When 
the  cell  is  pro- 
ducing a  current 
in  an  external  circuit,  or  it  is  supply- 
ing energy,  it  is  said  to  be  discharg- 
ing. 

A  slight  chemical  action  takes  place 
when  a  current  is  sent  through  a 
primary  cell  in  a  direction  opposite  to 
its  voltage,  but  the  action  is  by  no 
means  as  great  as  that  occurring  in 
the  storage  cell.  The  following  dis- 
cussion will  be  confined  to  the  charg- 
ing of  storage  batteries ;  the  charging 
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storage  battery,  such  as  those  that 
are  so  extensively  used  on  automo- 
biles and  launches  for  ignition  and 
lighting.  All  storage  cells  have  what 
is  called  a  normal  charging  current 
and  this  current  must  be  passed 
through  the  cells  for  a  certain  number 
of  hours  in  order  to  fully  charge  them. 
Thus  a  60-ampere-hour  battery  is  one 
which  is  capable  of  supplying  a  cur- 
rent of  six  amperes  for  10  hours,  and 
more  than  this  must  be  put  into  the 
battery  when  it  is  being  charged,  be- 
cause no  battery  has  a  100-per-cent 
efficiency.  Assume  that  the  charging 
current  of  the  battery  is  6  amperes, 
and  its  voltage  6.  If  the  voltage  of  the 
source  of  energy  is  110,  the  resistance 
that  must  be  placed  in  series  with  the 
battery  can  be  determined  by  means 
of  the  following  equation,  in  which  V 
is  the  voltage  of  the  source  of  energy; 
E,  the  voltage  of  the  battery  being 
charged ;  R,  the  resistance  of  the  cir- 
cuit, and  I,  the  current  in  the  circuit. 


1  = 


V— E 
R 


Substituting  in  the  above  equation 
we  have, 


6  = 


110—6 


R 


or  R  = 


110—6 


171/3  ohms. 


The  above  resistance  of  I7I/3  ohms 
represents  the  total  resistance  of  the 
circuit,  and  includes  the  resistance  in- 
side of  the  battery,  the  resistance  of 
the  leads,  and  the  resistance  of  the 
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current-reo^ulating  device  connected  in 
circuit,  which  is  called  a  rheostat. 
When  speaking  of  the  voltage  of  a 
battery  as  being  so  many  volts,  ref- 
erence is  made  to  the  difference  in 
electrical  pressure  between  its  ter- 
minals, which  is  different  from  the 
electrical  pressure  existing  inside  the 
cell.  There  is  a  certain  resistance  in 
ohms  offered  by  the  cell  itself  to  the 
passage  of  a  current  through  it,  and  as 
a  result,  only  a  part  of  the  electrical 
pressure  existing  inside  the  cell  is 
available  at  the  terminals  when  the 
cell  is  discharging,  because  some  of 
the  pressure  is  required  to  cause  the 
current  to  pass  through  its  internal 
resistance.  If  a  storage  cell  is  being 
charged,  a  voltage  must  be  impressed, 
upon  the  cell  that  is  greater  than  the 
voltage  inside  the  cell  in  order  that 
some  voltage  be  available  to  send  the 
current  through  the  internal  resistance. 
The  voltage  between  the  terminals  of 
the  cell  is  the  same  as  the  voltage  in- 
side only  when  there  is  no  current 
through  the  cell. 

As  the  process  of  charging  a  battery 
continues,  the  voltage  inside  the  cell 
increases,  and  as  a  result,  there  will 
be  a  decrease  in  the  current,  because 
the  effective  voltage  acting  on  the  cir- 
cuit has  been  decreased,  and  the  re- 
sistance must  be  decreased  if  it  is  de- 
sired to  maintain  the  current  constant. 

In  charging  a  single  6-volt  battery 
from  a  110-volt  circuit,  as  shown  in 
Fig.  4,  the  greater  part  of  the  energy 
supplied  by  the  source  of  energy  is  ex- 
pended in  the  resistance,  and  the  proc- 
ess is  not  at  all  efficient.  The  ratio  of 
the  input  to  the  battery  and  the  input 
to  the  resistance  is  the  same  as  the 
ratio  between  the  voltage  over  the  bat- 
tery and  the  resistance  respectively. 
This  charging  process  can  be  made  a 
great  deal  more  efficient  by  connect- 
ing a  number  of  storage  batteries  in 
series,  as  shown  in  Fig.  5,  and  charg- 
ing them  all  at  the  same  time.  The 
total  voltage  over  the  batteries  in  this 
case  will  be  much  greater  than  in  Fig. 
4,  and  a  much  smaller  resistance  will 
be  required.  It  is  thus  seen  that  the 
value  of  the  resistance  in  ohms  that  is 


to  be  connected  in  series  will  depend 
entirely  upon  the  effective  voltage  and 
current  required. 

If  it  is  desired  to  charge  a  single 
6-volt  battery  as  was  originally  as- 
sumed, a  very  simple  and  inexpensive 
resistance  may  be  made  as  follows : 
Obtain  10  porcelain  lamp  sockets,  seven 
32-cp.  lamps,  two  16-cp.  lamps  and  one 
8-cp.  lamp.  Mount  the  sockets  on  a 
piece  of  board  covered  with  asbestos, 
just  far  enough  apart  so  that  the  32-cp. 
lamps  will  not  touch  when  placed  in 
the  sockets.  On  one  end  of  the  board 
mount  a  10-ampere  snap  switch,  a 
plug  fuse  block  and  four  binding  posts, 
and  make  the  connections  as  indicated 
in  Fig.  6,  using  insulated  wire.  The 
charging  current  supplied  to  the  bat- 
tery may  be  regulated  by  screwing  the 
lamps  in  or  out  of  their  respective 
sockets.  If  a  larger  current  is  desired, 
more  lamps  may  be  connected  in  par- 
allel with  those  already  in  use.  The 
completed  board  may  be  mounted  on 
the  wall  and  a  small  shelf  provided  for 
the  battery,  which  will  give  a  very 
convenient  means  of  charging  it. 

When  a  very  low  resistance  is  de- 
sired, some  form  of  wire  resistance 
should  be  used,  as  the  number  of 
lamps  required  in  parallel  to  give  such 
a  resistance  would  be  excessive.  The 
design  of  such  a  rheostat  would  of 
course  depend  upon  the  requirements, 
and  a  general  description  cannot  be 
given. 


A  Putty  Grinder 

Having  a  large  number  of  windows 
to  putty  each  week,  I  found  it  quite 
a  task  to  prepare  the  putty.  I  facili- 
tated the  work  by  using  an  ordinary 
meat  cutter  or  sausage  grinder.  The 
grinder  will  soften  set  putty  and  will 
quickly  prepare  cold  putty.  It  will 
not,  however,  grind  old  putty  or  make 
putty  from  whiting  and  oil. — Contrib- 
uted by  H.  G.  Stevens,  Dunham,  Que. 


CRoman  gold  metal  is  made  by  melt- 
ing equal  parts  of  silver,  brass  and 
copper. 
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How  to  Stop  Leaks  in  Concrete 

The  method  of  stopping  leaks  in  con- 
crete, described  by  a  correspondent  of 
the  Engineering  Record,  consists  in 


Fig.) 


FiG.2 


;FlG.3 


The  Manner  of  Placing  the  Mortar  and  Holding  It  in 
the  Cavity  While  the  Cement  Sets 

plastering  the  wet,  leaking  surface  of 
the  concrete  with  waterproofed  mortar. 
The  rrtortar  is  kept  from  being  washed 
away  by  suitable  bracing  against  a 
properly  constructed  gasket. 

Assuming  that  a  leak  is  to  be  re- 
paired in  a  basement  wall.  Fig.  1,  1  ft. 
or  more  above  the  floor,  the  loose  mate- 
rial should  be  scraped  or  dug  away, 
leaving  a  saucer-shaped  cavity  as  large 
in  diameter  as  necessary.  If  the  holes 
through  which  the  water  is  leaking  are 
large  enough,  they  can  be  stopped  with 
plugs  covered  with  patches  of  burlap 
driven  in  tightly. 

The  form  is  then  prepared.  In  case 
the  diameter  of  the  saucer-shaped  hole 
is  6  in.,  a  board,  A,  Fig.  2,  2  in.  thick 
and  8  in.  square,  will  be  required.  A 
%-in.  twisted-burlap  rope,  B,  is  tacked 
on  the  board  and  the  latter  nailed  to  a 
brace  C. 

Enough  l-to-2  mortar,  waterproofed, 
is  prepared,  to  which  has  been  added, 
just  before  leaving  the  mixing  box, 
bichromate  of  soda  to  the  amount  of 
1  or  2  per  cent  of  the  cement.  This  is 
added  to  make  the  mortar  quick-set- 
ting. The  mortar  is  placed  on  the 
board  in  a  cone-shaped  mass  and  then 


thrust  quickly  and  firmly  with  a  twist- 
ing motion  into  the  cavity.  The  brace 
is  driven  into  place  at  the  same  time. 
The  process  is  illustrated  in  Fig.  3. 
The  twisting  motion  aids  in  forcing 
the  mortar  into  the  smallest  crevices 
and  drives  away  such  parts  of  the 
mortar  as  may  have  been  squeezed  out 
between  the  concrete  and  the  gasket. 

A  very  simple  application  of  the 
method  is  shown  in  Fig.  4.  A  more 
difficult  application,  but  not  imprac- 
ticable, is  one  where  it  is  desired  to 
plaster  large  areas.  A  little  experience 
and  patience  makes  the  matter  easy. 

A  good  waterproofing  mixture  is 
made  as  follows :  Concentrated  lye, 
1/3  lb. ;  powdered  alum,  %  lb.,  which 
should  be  mixed  in  1  gal.  of  water  at 
least  one  hour  before  using.  All  of 
this  mixture  is  used  to  one  sack  of  ce- 
ment, and  is  poured  in  at  the  same  time 
as  the  water  used  to  temper  the 
mortar. 


Drilling  and  Undercutting  Holes 

A  tool  for  drilling  and  undercutting 
holes  for  retaining  babbitt  metal  in 
bearings  or  other 
wearing  sur- 
faces is  shown 
in  t  h  e  accom- 
panying sketch. 
The  drill  is  an 
ordinary  flat  drill 
with  a  widened 
portion  below 
the  taper  shank. 
When  the  hole  is 
drilled,  the  un- 
dercutting tool, 
which  consists  of 
a  piece  of  steel 
tube.  A,  with  the 
cutter  fastened 
inside  of  the  end, 
is  slipped  over  the  drill  and  held  in 
place  with  the  spring  B.  The  heel  C 
on  the  point  is  slightly  rounded  so  that 
it  will  force  the  toe  into  the  metal. 
There  is  enough  clearance  between  the 
drill  and  the  tube  to  allow  the  neces- 
sary amount  of  wabble. — Contributed 
by  J.  H.  Maysilles,  Rochelle,  111. 
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Pliers  for  Removing  Piston  Rings 

The  pliers  shown  in  the  sketch  are 
a  much  more  satisfactory  and  quicker 
tool  for  removing  piston  rings  than 
strips  of  metal  or  broken  hacksaw 
blades.  The  tool  works  in  a  manner, 
the  reverse  of  the  ordinary  pliers,  that 
is,  the  jaws  open  when  the  handles  are 
squeezed.  To  take  off  a  ring  with  this 
tool,  it  is  only  necessary  to  insert  the 
points  A  in  the  piston  ring  where  it 
is  cut  and  the  projections  BB  will  then 
engage  the  ring  on  both  top  and  bot- 
tom. 

The  ring  can  then  be  opened  far 
enough  to  allow  it  to  be  slipped  off  the 
piston.  The  danger  of  breaking  rings 
is  reduced  to  a  minimum,  and  in  most 


The  Pliers  will  Easily  Spread  the  Ringr  Enough  to 
Remove  It  from  the  Piston 


cases  a  whole  set  can  be  taken  off  or 
put  on  in  the  time  that  would  other- 
wise be  consumed  in  looking  about  for 
strips  of  metal  or  broken  hacksaw 
blades  to  use  under  the  rings. 

Repairing  a  Split  Lead  Pipe  with 
Cement 

The  lead  pipe  forming  the  trap  un- 
der a  sink  broke  or  split  from  pressure 
of  freezing  water.  As  the  break,  which 
was  11/2  in.  long,  was  in  a  place  diffi- 
cult to  reach,  it  could  not  be  stopped 
by  soldering.  I  repaired  the  break 
with  Portland  cement  in  the  follow- 
ing manner:  About  a  half  teacupful 
of  dry  cement  was  applied  to  the  break 
by  placing  the  cement  in  a  cloth  and 
tying  the  cloth  around  the  pipe.  The 
leaking  water  dampened  the  cement, 
which  set  over  the  opening  and  closed 
the  break.  This  made  a  permanent 
repair. 

After  the  cement  had  set  the  cloth 
was  removed  and  the  hardened  cement 
rounded  up  and  painted. — Contributed 
by  R.  F.  Hall,  N.  Tonawanda,  N.  Y. 


A  Gate-Closing  Spring 

A  self-closing  gate  attachment  that 
will  draw  a  gate  from  either  side  can 
be  easily  and  quickly  constructed  by 
using  a  strong  coil  spring  and  two 


The  Spring  is  So  Attached  That  It  will  Draw  the  Gate 
Closed  from  Either  Direction 

pieces  of  stake  iron.  One  of  the  pieces 
of  iron,  A,  is  fastened  with  two  lag 
screws  to  the  top  of  the  post  on  which 
the  gate  is  hinged;  the  other  piece  B 
is  bolted  to  the  top  of  the  gate.  The 
spring  is  attached  between  the  pieces 
of  iron  as  shown.  It  makes  no  differ- 
ence which  way  the  gate  is  opened,  the 
spring  will  pull  it  closed. 


Threshold  Storm  Strip  on  a  Door 

An  effective  method  of  keeping  rain 
from  beating  in  under  a  door  is  to 
equip  the  bottom  edge  of  the  door  with 
a  closing  strip,  as  shown  in  the  sketch. 
The  strip  will  also  prevent  dust  from 
entering. 

Two  pieces  of  wood,  as  long  as  the 
door  is  wide  and  shaped  as  shown  at 
A,  are  hinged  together,  and  the  upper 
strip  is  fastened  with  screws  to  the 
door.  The  lower  strip  swings  outward 
when  the  door  is  opened,  because  its 
upper  part  is  the  heavier.  When,  on 
the  other  hand,  the  door  is  closed,  the 
lower  strip  strikes  a  block,  as  shown 


The  Swinginer  Strip  Closes  Tightly  over  the  Threshold 
Strip  as  the  Door  Closes 

at  B,  which  is  fastened  to  the  door 
casing  and  causes  the  strip  to  close 
tightly  over  the  outside  of  the  thresh- 
old strip. — Contributed  by  J.  Naylor, 
Schenectady,  N.  Y. 
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Convenient  Location  of  a  Steam- 
Heating-Boiler  Gauge 

The  manner  of  connecting  an  auto- 
matic vent,  the  kind  used  on  a  radiator, 
with  a  steam  gauge  on  the  first  floor 
of  a  house,  so  that  it  is  not  necessary 


to  go  to  the  basement  to  see  if  the 
pressure  is  at  the  right  point,  is  shown 
in  the  accompanying  sketch.  As  quite 
a  length  of  pipe  is  required  at  A  to 
carry  the  steam  from  the  boiler,  a 
radiator  vent  must  be  used  to  remove 
the  air  from  the  pipe.  While  the 
sketch  shows  a  coil  in  the  pipe,  this  is 
not  necessary ;  in  fact,  it  is  in  most 
cases  much  better  not  to  have  a  coil. 


Preventing   Automobile  Windshields 
from  Rattling 

When  a  folding-type  windshield  of 
an  automobile  has  become  so  worn 
that  it  rattles  when  driving,  this  annoy- 
ance may  be  easily  overcome  by  plac- 
ing an  ordinary  hollow  rubber  ball  be- 
tween the  parts  as  shown.  A  ball  of 
the  "come-back"  kind  can  be  pur- 
chased at  any  toy  store.   The  ball  not 


The  Weight  of  the  Upper  Glass  Keeps  the  Ball  in 
Place  between  the  Panes 


only  prevents  the  rattle  but  will 
greatly  assist  in  stopping  further  wear 
on  the  loose  parts. — Contributed  by 
Urban  A.  Towle,  Portland,  Maine. 


Removing  a  Button  from  a  Child's 
Nostril 

A  three-year-old  child  snufifed  a  but- 
ton up  its  nostril  and  the  mother,  in  an 
attempt  to  remove  it,  had  caused  the 
button  to  be  pushed  farther  up  the 
channel.  Doctors  probed  for  the  but- 
ton without  success.  The  distracted 
mother  happened  to  think  of  snuff, 
and,  as  there  was  some  at  hand,  took 
a  pinch  of  snufif  between  the  thumb 
and  forefinger  and  held  it  close  to  the 
child's  nose.  The  violent  sneezing 
caused  the  button  to  drop  out.  Such 
an  accident  may  come  under  the  obser- 
vation of  any  parent,  and  if  so,  this 
method  can  be  used  to  relieve  the 
child  when  medical  assistance  is  not 
at  hand. — Contributed  by  Katharine  D. 
Morse,  Syracuse,  N.  Y. 


How  to  Mount  Maps  on  Canvas 

Large  maps  and  plans  that  are  to 
be  used  on  rollers  in  an  office,  or  are 
needed  for  constant  reference  on  the 
outside,  should  be  mounted  on  canvas 
and  varnished  to  preserve  their  ap- 
pearance. The  professional  map 
mounter  charges  a  comparatively  high 
price  for  this  work  and  I  have  been 
very  successful  in  mounting  maps  at 
home  by  the  following  method: 

A  large  board,  table  or  drawing 
board  a  few  inches  larger  each  way 
than  the  print  to  be  mounted  is  the 
first  requirement.  A  piece  of  canvas 
about  3  in.  larger  each  way  than  the 
print  is  stretched  over  the  board.  The 
canvas  should  be  stretched  so  as  to  re- 
move all  wrinkles,  and  the  edges  fas- 
tened with  thumb  tacks  or  large-headed 
carpet  tacks.  A  large  piece  of  white 
oilcloth,  or  white  paper,  is  then  placed 
on  a  table,  care  being  taken  that  there 
are  no  wrinkles,  folds  or  creases  in  it. 
The  map  is  then  laid  out  on  the  pre- 
pared surface,  face  downward,  and  the 
back  sponged  until  all  stiffness  disap- 
pears, whereupon  it  is  given  a  good 
coat  of  paste.  Any  paste  can  be  used, 
but  the  following  recipe  will  insure 
good  work : 

Mix  into  a  dough  one  cup  of  flour 
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and  one  cup  of  water,  to  which  is 
added  a  little  salt.  While  mixing  and 
beating-,  pour  into  it  one  quart  of  boil- 
ing water  in  which  a  lump  of  alum, 
the  size  of  a  hickory  nut,  has  been  dis- 
solved. When  the  paste  has  the  con- 
sistency of  thick  cream,  set  it  over  a 
fire  in  a  double  boiler  and  stir  for  10 
minutes  while  the  water  in  the  outer 
vessel  is  kept  boiling.  Allow  it  to  cook 
the  full  time,  then  remove  it  from  the 
fire  and  strain  through  a  cheesecloth. 
Add  a  teaspoonful  of  oil  of  cloves, 
stirred  well  into  the  paste,  and  pour 
into  jars  to  cool.  Pour  melted  paraffin 
over  the  surface  of  the  paste  and  cover 
tightly. 

After  a  smooth  coat  of  paste,  free 
from  lumps,  has  been  applied  to  the 
back  of  the  print,  it  is  placed  on  the 
canvas,  or,  if  the  print  is  too  large, 
the  board  on  which  the  canvas  is 
stretched  may  be  placed  on  the  print. 
A  thick  sheet  of  paper  is  laid  on  the 
face  of  the  map  and  a  rubber  hand 
roller  is  used  to  roll  it  flat.  If  air  bub- 
bles appear,  they  should  be  pricked 
with  a  fine  needle  and  pressed  down 
by  means  of  a  clean  cloth. 

The  map  is  allowed  to  dry  thor- 
oughly on  the  board  and  then  given  a 
good  coat  of  strong  size,  to  prevent 
any  discoloration  from  the  varnish. 
Care  should  be  exercised  in  applying 
the  size,  as  any  portion  left  uncovered 
will  show  brown  when  the  varnish  is 
applied.  After  the  size  is  thoroughly 
dry,  a  thin  coat  of  the  best  paper  var- 
nish should  be  applied  with  a  flat 
hog's-hair  brush.    About  14  i".  oi  the 


Tap  Wrenches 

A  design  of  tap  wrench  which  will 
hold  taps  so  that  they  cannot  drop 
out  when  removed  from  the  work  is 
shown  in  the  accompanying  sketch ; 


Design  for  a  Tap  Wrench  to  be  Made  in  Any  Size 
Shown  by  the  Reference  Letters  in  the  Table 

and  the  table  gives  the  sizes  for  a 
set  of  wrenches  taking  taps  from 
to  %  in.,  inclusively. 

The  construction  of  this  wrench  is 
as  follows :  The  body  is  turned,  drilled 
and  reamed  for  the  handle,  the  hole  is 
also  drilled  and  later  broached  out,  to 
take  the  square  part  of  the  tap  shank. 
After  broaching,  a  small  hole  is  drilled 
for  the  locking  ball  N.  This  hole 
should  not  be  drilled  entirely  through, 
and  enough  stock  should  be  left  at  the 
inner  edge  to  keep  the  ball  from  pass- 
ing through  and  dropping  into  the 
broached  hole.  The  inside  face  of  the 
ball  strikes  the  flat  on  the  shank  of 
the  taps  and  the  ball  is  held  against 
that  part  by  the  pressure  of  the  spring 
S  against  its  outside  face. 
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Each  Size  of  Tap  is  Driven  by  a  Wrench  Whose  Dimensions  are  Given  by  the  Reference  Letters  at  the  Heads 
of  the  Columns,  Which  Correspond  to  Those  in  the  Sketch 

canvas  on  the  edge  is  turned  over  and  With  the  use  of  this  wrench,  all 
pasted  to  the  surface. — Contributed  by  three  taps  of  a  set  can  be  run  through, 
Geo.  M.  Petersen,  Buffalo,  N.  Y.  one  after  another,  and  the  operation 
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of  changing  the  taps  simply  consists 
in  pulling  tHe  wrench' off  the  tap  shank 
and  pushing  the  square  of  the  second 
tap  up  into  place,  where  it  is  held  by 
the  action  of  the  spring  against  the 
ball. — Contributed  by  Chas.  F.  Scrib- 
ner,  Hartford,  Conn. 


A  Revolving  Clothesline  Pole 

The  construction  of  the  pole  shown 
in  the  sketch  saves  the  trouble  of  tying 
and    untying   knots   to   tighten  and 


The    Clothesline  is  Wound 
about  the  Pole  as  It  is 
Turned  in  Its  Base 


loosen  a  clothesline.  If  used  on  a  pul- 
ley line  a  rod  and  weight  must  be 
placed  on  the  pulley  to  keep  it  from 
turning.  The  pole  A  is  round  and  the 
lower  end  is  set  in  a  piece  of  cast-iron 
water  pipe,  B.  The  pole  should  turn 
easily  in  the  pipe.  A  block  is  placed  in 
the  lower  end  of  the  pipe  to  prevent 
the  pole  from  boring  into  the  earth.  A 
hole  is  drilled  through  the  pole  for  a 
lever  with  which  to  turn  it,  and  a 
pawl,  C,  placed  on  a  board  at  the  base, 
engages  in  ratchets  made  of  small 
wood  strips  attached  around  the  pole. 
The  board  is  staked  to  the  ground.  An 
old  broom  handle  can  be  used  as  a 
lever. — Contributed  by  O.  K.  James, 
Corte  Madera,  Cal. 


the  bricks  together.  A  piece  of  cast 
iron  is  placed  over  the  top  of  the  new 
lining,  allowing  only  enough  space 
open  to  give  a  good  draft.  A  gas  con- 
nection for  a  common  burner,  such  as 
used  on  a  gas  stove,  is  made  through 
the  small  clinker  door  in  front  of  the 
heater.  If  the  burner  used  is  one  with 
a  small  tap  light,  it  will  only  be  neces- 
sary to  turn  on  the  large  burner  for  a 
few  minutes  to  have  warm  water,  then 
turning  it  off  and  using  the  small  tap 
light  to  keep  it  from  cooling. 

The  advantage  of  this  change  is  that 
a  tankful  of  water  can  be  heated  within 
a  short  time,  which  is  ordinarily  suf- 
ficient for  a  day's  use.  All  the  dirt  and 
dust  that  go  with  a  coal  heater  are 
eliminated ;  the  fuel  expense  is  less 
than  with  coal,  and  the  outfit  will  work 
as  well  as  an  expensive  gas  heater. 
— Contributed  by  David  Harrison, 
Evanston,  111. 


Cutting  Disks  from  Sheet  Metal 

A  very  handy  device,  for  use  in  a 
drill  press  to  bore  holes  in  or  cut  disks 
of  sheet  metal,  is  made  as  follows  :  The 
shank  A  is  turned  to  be  held  in  a  drill- 
press  chuck  and  has  a  body,  B,  and  a 
center  extension,  C.  A  square  hole  is 
cut  horizontally  through  the  body  B  to 
receive  a  %-'m.  square  bar.  The  end  of 
this  bar  is  turned  at  right  angles  and 
a  slot  cut  in  it  to  receive  a  small  cut- 


Changing  a  Hot- Water  Heater  from 
Coal  to  Gas  Burning 

An  economical  change  can  be  made 
from  the  dirty,  hand-fed  hot-water 
heater  that  burns  hard  coal,  to  a  gas- 
burning  heater.  Line  the  fire  box  with 
a  layer  of  common  brick,  using  half 
bricks  and  arranging  them  carefully  to 
make  a  good  lining,  without  binding 


The  Metal  is  Pierced  by  the  Revolving  Cutter  in  the 
Same  Manner  as  a  Pipe 


ter  wheel,  D.  The  body  B  is  provided 
with  a  setscrew  so  that  the  cutter  may 
be  adjusted  to  cut  disks  or  holes  of  any 
size. 
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The  sheet  to  be  cut  is  placed  on  a 
flat  board  on  the  faceplate  of  the  drill 
press  and  a  hole  first  drilled  in  the 
metal  at  the  center  to  receive  the  ex- 
tension C.  The  cutter  bar  is  then  set 
for  the  right  diameter  and  the  drill 
started.  Pressure  is  applied  in  the 
same  manner  as  in  drilling. 


Clamp  for  a  Faceplate  or  Planer  Bed 

A  good  deal  of  time  is  lost  in  a  shop 
where  the  workmen  must  look  for 
clamps  and  blocks  for  holding  a  piece 
of  work  on  a  faceplate  or  planer  bed. 
This  loss  of  time  can  be  prevented  by 
using  clamps  made  as  shown  in  the 
sketch.  The  time  it  takes  to  make 
these  clamps  will  be  repaid  many  times 
over  in  their  continued  use.  AH  that 
is  required  is  one  set  of  clamps  for 
each  machine  as  they  can  be  adjusted  to 
hold  any  thickness  of  material  being 


machined.  The  construction  of  the 
clamp  is  easily  understood  from  the 
sketch.  All  parts  are  connected  so 
that  none  can  be  lost. — Contributed 
by  R.  T.  Taylor,  N.  Emporia,  N.  C. 


A  Wicket  for  a  Door 

Instead  of  cutting  a  hole  in  a  finely 
finished  door  and  placing  an  unsightly 
wood  disk  on  a  screw  to  cover  a  wicket, 
we  used  two  brushed-brass,  flush 
switch  plates  purchased  at  an  electrical 
store.  In  the  center  of  such  a  plate  is 
a  hinged  brass  cover  which,  when 
closed,  fits  perfectly  smooth.  A  2-in. 
auger  hole  was  bored  through  the  fine 


walnut  door,  and  the  plates  were 
screwed  on  over  the  hole  on  each  side 
of  the  door.    A  small  groove  was  cut 


lily 

A  Brushed-Brass  Plate  Covering  a  Wicket  in  a  Finely 
Finished  Lodge-Room  Entrance  Door 

on  the  loose  cover  so  that  it  can  be 
easily  opened  with  the  finger  nail. 
These  plates  can  be  had  in  any  finish 
to  match  the  other  hardware  and  light- 
ing fixtures  of  a  building. — Contrib- 
uted by  Martin  Smith,  Mt.  Vernon, 
Indiana. 


Holding  Coal  Back  from  a  Bin 
Opening 

A  simple  device  I  use  to  prevent 
coal  from  running  out  of  a  bin  onto 
the  floor  and  at  the  same  time  provid- 
ing a  suitable  place  at  the  bottom  for 
shoveling  the  coal  in  the  usual  man- 
ner, is  shown  in  the  illustration. 

Another  advantage  of  this  device  is 
that  the  opening  to  the  bin  may  be  en- 
tirely closed  with  a  door  and  the  bin 
thus  altogether  cut  off  from  the  base- 
ment so  that  the  coal  dust  will  not  fly 


The  Boards  Prevent  the  Coal  from  Running  Out  of  the 
Bin  Opening  and  Provide  a  Place  for  Shoveling 
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about.  It  also  allows  the  door  to  be 
opened  and  the  coal  shoveled  out  with- 
out preventing  the  closing  of  the  door 
afterward. 


Locking  Screws  in  Metal 

A  flat-head  or  fillister-head  screw 
can  be  easily  locked  in  metal  by  driv- 
ing a  portion  of  the  material  into  the 


A  Portion  of  the  Metal  is  Driven  into  the  Screw  Slot, 
Which  Locks  the  Screw 

slot  of  the  screw.  After  turning  the 
screw  home  tightly,  the  metal  is  driven 
in  with  a  small  flat  chisel  or  drift,  as 
shown  in  the  illustration. — Contrib- 
uted by  F.  G.  Marbach,  Cleveland,  O. 


Making  a  Tight  Joint  on  Worn  Pipe 
Threads 

A  method  that  proved  satisfactory 
for  making  a  tight  joint  in  the  cou- 
plings of  a  pipe  is  shown  in  the  sketch. 
The  pipe  connected  in  this  manner  was 
a  4-in.  steam  lead  to  a  large  pump  from 
the  header  of  two  boilers.  The  pipe 
was  disconnected  in  order  to  make 
some  repairs  to  the  boiler.  When  put 
together  again  there  were  some  very 
bad  leaks  in  the  couplings,  and  it 
seemed  for  a  time  impossible  to  get 
them  tight. 


A  Piece  of  Copper  Wire  Wound  in  the  Threads  on  the 
Pipe  Closed  the  Joint  Tightly 

The  beginning  of  the  first  or  start- 
ing thread  on  the  pipe  was  filed  away 
until  the  full  thread  showed  at  A,  at 
which  point  a  piece  of  No.  20  gauge 


copper  wire  was  hooked  over  the  edge 
of  the  pipe  and  wound  around  it  in 
the  bottom  of  the  V  of  the  thread.  The 
coupling  was  then  screwed  over  it, 
which  flattened  the  copper  wire,  wedg- 
ing it  tightly  between  the  threads,  and 
thus  making  a  tight  joint.  The  joints 
were  in  use  without  trouble  for  over 
a  year,  when  a  new  line  was  installed. 
— Contributed  by  F.  W.  Bently,  Huron, 
South  Dakota. 


A  Needle  Threader 

A  small  wire  violin  or  mandolin 
string  and  a  thin  piece  of  sheet  brass 
constitute  the  parts  of  this  needle 
threader.  One  end  of  the  wire  is  bent 
into  a  hook.  Fig.  1,  which  should  be 
small  enough  to  enter  the  eye  of  a 
needle ;  the  brass  is  cut  to  the  shape 
shown  in  Fig.  2  and  bent  on  the  dotted 
line  to  make  it  double  over  the  wire. 
The  wire  is  placed  in  the  bottom  of  the 


Fio.l 


Fig. 2 


5^ 


//////////^ 
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The  Small  Hooked  Point  for    Drawing    the  Thread 
Through  is  Easily  Inserted  in  the  Needle  Eye 

bend.  The  pointed  ends  of  the  brass 
should  be  bent  outward  or  separated 
slightly  so  that  the  needle  will  enter 
between  them. — Contributed  by  W.  C. 
Loy,  Rochester,  Ind. 


Water  Not  a  Good  Ground  for 
Telephone  Wires 

While  water  is  very  often  used  as  a 
ground,  and  many  electrical  workers 
have  never  doubted  it,  there  are 
many  cases  in  which  it  does  not  con- 
stitute an  effective  ground.  Mr.  S. 
Price,  plant  chief  of  the  Canadian  Bell 
Telephone  Company,  in  a  letter  to  the 
Telephone  Gazette,  recites  the  follow- 
ing instances  in  support  of  this: 

Trouble  was  reported  upon  a  certain 
single  line  and,  upon  test,  it  was  found 
that  at  times  it  would  work  fairly  well, 
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and  at  other  times  it  appeared  to  be 
heavily  grounded.  We  found  the  line 
untied  from  a  side  block,  and  lying  in 
a  stream,  but  not  touching  the  bottom. 
There  was  a  stone  quarry  further  up 
the  stream,  and  when  the  wheels  were 
running  the  water  in  the  brook  became 
dirty,  and  the  line  would  not  work, 
but  when  the  wheels  stopped  the  water 
became  clear,  and  it  was  possible  to 
ring  and  talk  through  the  water.  When 
the  water  was  clear  it  evidently  was 
a  poor  conductor  and  the  talking  and 
ringing  currents  on  the  telephone  line 
could  not  pass  to  ground  between  the 
telephone  stations  to  any  great  extent, 
and  as  a  result  the  system  worked 
fairly  well. 

On  another  occasion  a  lady  reported 
that  in  the  afternoon  about  5  o'clock 
she  could  not  get  central,  but  about 
six  she  could ;  and  that  at  some  other 
times  she  could,  but  at  other  times 
she  could  not.  It  took  me  quite  a 
while  to  find  that  trouble,  because 
sometimes  at  5  p.  m.  she  could  get 
central. 

The  instrument  was  grounded  on  an 
iron  pump  pipe.  The  pipe  did  not 
touch  bottom.  The  lady  would  go  out 
in  the  afternoon  visiting,  and  when  she 
got  home  would  go  straight  to  the  tele- 
phone to  call  up,  but  as  the  well  had 
had  all  the  afternoon  to  settle,  and  the 
water  was  clear,  she  could  not  get  cen- 
tral. After  pumping  water,  and  getting 
supper,  the  water  was  stirred  up  a  lit- 
tle, and  she  could  get  central.  In  this 
case  it  was  necessary  to  have  a  good 
ground  at  each  subscriber's  instru- 
ment, the  ground  or  earth  forming  one 
side  of  the  circuit,  in  order  that  the 
line  might  operate. 


Cover  for  Casehardening  Pot 

Ordinarily  a  pot  containing  potash 
is  placed  on  the  fire  without  any  cover 
and  it  requires  considerable  time  to 
melt  the  crystals,  owing  to  the  fact  that 
most  of  the  heat  from  the  fire  escapes 
around  the  outside  of  the  pot.  A  cover 
with  the  edges  turned  down  all  around 
and  mounted  on  three  legs  which  will 
fit  on  the  edge  of  the  pot,  provides 


a  way  for  the  heat  to  enter  the  pot  at 
the  top.  The  legs  can  be  long  enough 
to  hold  the  cover  about  %  in.  above 


The  Cover  Retains  Some  of  the  Heat  and  Greatly  Aids 
in  Melting  the  Potash 

the  top  of  the  pot.  The  curved  cover 
will  retain  and  reflect  much  of  the  ris- 
ing heat  so  that  the  potash  will  be 
heated  from  the  top  as  well  as  from 
the  bottom. — Contributed  by  Chas. 
Homewood,  Waterloo,  la. 


Bending  Cast  Iron 

Few  mechanics  know  that  cast  iron 
can  be  bent  or  straightened,  as  the  case 
may  be.  For  example,  take  a  piece  of 
flat  cast  iron,  place  it  on  a  level,  solid 
surface  and  strike  it  lightly  with  a 
ball-peen  hammer.  If  this  simple  ex- 
periment is  tried,  it  will  be  found,  to 
the  surprise  of  the  experimenter,  that 
metal  of  this  kind  readily  yields  to  the 
light  blows  of  a  hammer.  Do  not 
strike  hard  enough  to  break  or  crack 
the  casting. 


Adjusting  the  Cutting  Edge  of  a  Flat- 
Nosed  Tool 

A  flat-nosed  lathe  or  planer  tool 
having  a  medium-width  cutting  edge 

can   be   adapted  .  

for  slight  adjust- 
ments in  the  fol-     '      ~-j  j  

lowing  manner.  j 
When  shaping  j 
the   tool   and    /II  /  _ 

when  it  is  in  an    /   V  t.J^'^^^ii 

annealed    condi-   [  ||     I  /________ 

tion,  split  the 

cutting  edge  with  a  hacksaw  deep 
enough  to  prevent  expansion  and  use 
a  tapered-head  screw  for  adjustment. 
When  the  corners  of  the  cutting  edge 
become  worn,  the  edge  can  be  ad- 
justed for  width  by  turning  the  screw. 
— Contributed  by  Chas.  Hattenberger, 
Buffalo,  N.  Y. 
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Boning  Rods  for  Laying  Street  Paving 


A  set  of  three  boning  rods  is  used 
to  find  the  proper  crown  on  which  to 
lay  the  paving  blocks.  The  rods  are 
all  alike  with  the  exception  that  the 
target  on  the  rod  used  in  the  center  of 
the  street  is  slightly  different  from 


cm 

B 
Fic.l 


Fig. 2 


riG.3 


The  Parts  and  Their  Dimensions  for  Constructing  a 
Boning  Rod  to  Determine  a  Street  Crown 

those  of  the  two  others.  Each  rod  is 
made  of  pieces  described  as  follows: 
The  center  piece,  or  target  standard, 
is  made  of  a  hardwood  yard  rule,  that 
can  be  procured  from  a  hardware  or 
furniture  dealer.  These  rules  are  usu- 
ally 1  in.  wide  and  %-in.  thick.  Holes 
are  drilled  in  one  edge  as  shown  at  A, 
Fig.  1,  at  each  %-in.  mark  of  the  rule. 


which  is  to  be  used  for  the  top  has  a 
small  target,  3  by  2  by  14  in.,  attached, 
through  which,  on  the  two  side  rods, 
there  is  a  sighthole  at  the  very  edge  of 
the  yardstick.  The  center-rod  target 
differs  only  in  that  its  lower  edge  is 
cut  level  with  the  beginning  of  the  first 
inch  mark  and  that  it  has  no  sighthole. 

The  lower  end  of  the  rod,  or  target- 
standard  base,  is  made  as  shown  in 
Fig.  3.  Two  sides,  each  1/4  ii^-  thick, 
are  screwed  to  the  base  part  to  make  a 
rectangular  hole  for  the  target  stand- 
ard. The  dimensions  of  the  parts  for 
the  base  are  shown  in  Fig.  3  and  at  B, 
Fig.  1. 

The  rule  is  re-marked,  starting  with 
12  at  the  sighthole,  then  11  for  the  next, 
and  so  on  to  0,  which  thus  falls  1  ft. 
below  the  sighthole.  These  numbers 
should  be  made  in  red.  The  inch 
numbers  below  0  are  also  changed, 
making  the  first  1,  the  next,  2,  and  so  on 
to  12,  which  will  be  2  ft.  from  the  sight- 
hole,  the  numbers  being  made  in  blue. 
The  difference  in  colors  is  used  in  order 
to  furnish  an  easy  means  of  indicating 
whether  a  cut  or  a  fill  is  needed. 

To  use  the  rods  for  laying  crowns  in 
streets  where  the  curbs  are  in  place,  set 
the  target  standard  in  the  two  side  rods 
at  0,  as  shown  at  BB,  Fig.  4,  and  the 
center  rod  for  the  height  of  the  crown 
at  A,  say  7  in.  The  two  side  rods  are 
held,  one  on  the  outer  edge  of  each  gut- 
ter, and  are  used  to  sight  through  for 


F1G.4- 


The  Three  Rods  as  They  are  Used  in  Locating  the  Height  of  a  Fill  for  the  Center  of  a  Street.  Other  Heights 
are  Determined  by  Setting  the  Center  Rods  on  the  Points  Indicated,  after  Setting  the  Target 


The  holes  should  be  deep  enough  to  re- 
ceive the  point  of  a  screw,  as  shown  in 
Fig.  2.    That  end  of  the  yardstick 


the  center  target.  A  peg  is  driven  in 
the  center  of  the  street,  allowing  so 
much  of  it  to  project  above  the  ground 
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that  the  upper  edge  of  the  center-rod 
target,  when  this  rod  is  placed  on  the 
peg,  will  line  with  the  sightholes 
through  the  side-rod  targets,  as  shown 
by  the  dotted  line  F.  The  stake  is 
gradually  driven  in  until  this  aline- 
ment  is  perfect,  then  the  peg  is  marked. 

The  center  rod  is  then  used  on  points 
CC,  DD,  and  EE,  or  the  one-quarter, 
one-half  and  three-quarter  distances  of 
half  the  roadbed.  The  markings  shown 
in  Fig.  4  are  for  a  7-in.  crown.  Other 
points  can  be  found  in  the  table. 

CORRECTION  CHART,  SAME  FOR  BOTH 
SIDES  OF  CENTER 


CROWN 

GUTTER 

DIST.  i  DIST. 

DIST. 

CENT'R 

In. 

In. 

In. 

In. 

In. 

In. 

5 

0 

5 

6 

0 

2H 

A% 

5M 

6 

7 

0 

3 

6^ 

7 

8 

0 

m 

6 

8 

9 

0 

4 

9 

10 

0 

^V2 

10 

Table  Showing  Depths  of  Fills  for  the  Division  Marks 
on  Street  Crowns  of  Different  Heights 

The  rods  require  only  one  setting  for 
the  whole  length  of  the  street  for  each 
point  on  the  section.  These  rods  are 
much  better  than  a  level,  as  no  points 
need  be  reduced  for  the  level,  and  once 
the  rods  are  set,  there  will  be  no  mis- 
take made. — Contributed  by  Anton 
Henderson,  Victoria,  B.  C. 


A 
mad 
old 


A  Weighing-Scale  Holder 

support  for  a  spring  scale  can  be 
e  of  a  hinged  brace  taken  from  an 
buggy  top.    The  metal  near  the 
joint  is  bent  up 
at  right  angles. 
The  scale  is  fas- 
tened in  the  hole 
at    the  end. 
When  stapled  to 
the  wall  the  con- 
struction of  the 
joint  permits  the 
scale    to  be 
swung  up  out  of  the  way,  yet 
holds  it  rigid  when  in  use. — Con- 
tributed   by    Aden    K.  Runkle, 
^    Kinsman,  O. 


s 


Engine  Safety  Stop 

A  safety  stop  which  was  used  suc- 
cessfully on  an  engine  that  had  no  pro- 
visions for  automatically  stopping  it  in 


Safety  Stop  Used  on  an  Engine  to  Work  Automat- 
ically When  a  Governor  Belt  Breaks 

case  of  a  broken  governor  belt,  is  de- 
scribed by  a  correspondent  of  Power. 

This  simple  device,  when  not  in  serv- 
ice, is  shown  at  A.  It  leans  just 
enough  to  the  left  to  prevent  its  falling 
over  to  the  right.  The  knock-off  bell 
crank  E  has  a  pin,  C,  in  the  top,  with 
the  end  turned  to  come  against  the  up- 
right rod  when  the  ball  A  is  on  top. 
As  the  bell  crank  moves  down,  the  pin 
C  will  force  the  lever  and  ball  slightly 
to  the  right  and  cause  it  to  drop  into 
the  position  shown  by  the  dotted  lines. 
The  arm  H,  bearing  against  the  catch- 
block  arm,  keeps  the  latter  from  hook- 
ing on  and  lifting  the  valve. 

The  bell  crank  E  travels  up  and 
down  as  the  governor  rises  and  falls, 
and  a  pin  in  the  end  of  E  bears  against 
the  tail  of  the  catch-block  arm  and, 
forcing  the  lower  end,  trips  the  valve. 
If  the  governor  belt  should  break,  the 
governor  moves  the  bottom  of  the  bell 
crank  E  toward  the  cylinder,  but  the 
part  with  the  pin  C  travels  away  from 
the  cylinder.  The  pin  coming  against 
the  upright  rod  tips  it  over  to  the  posi- 
tion shown  by  the  dotted  lines.  The 
shaft  F,  on  which  is  attached  a  similar 
lever  at  the  crank  end,  extends  to  the 
opposite  end  of  the  cylinder. 
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Holding  a  Ladder  on  Prepared  Roofing 

An  ordinary  ladder  may  be  easily 
held  on  a  prepared-paper  or  felt  roof 
without  damage  to  the  material  by 
using  a  holder  made  of  a  long  board  as 


The  Ladder  can  be  Placed  on  the  Roof  at  Any  Point 
for  Making  Repairs  or  for  Other  Work 

shown.  Ordinarily  a  board  12  ft.  long 
is  sufficient.  Two  cleats  are  nailed 
near  one  end  to  provide  a  notch  for  a 
rung  on  the  ladder.  The  board  is 
placed  on  one  slope  of  the  roof  and  the 
ladder  on  the  other  side. — Contributed 
by  Fred  L.  King,  Islip,  N.  Y. 


Protector  for  the  Motorcyclist's  Hands 
in  the  Winter 

Make  a  sleeve  of  soft  leather,  heavy 
oilcloth  or  canvas,  about  1  ft.  in  length 
and  large  enough  to  cover  the  hand 
when  it  is  on  the  grip.  This  is  fas- 
tened to  the  handlebar  with  a  clamp 
such  as  used  for  connecting  garden 


The  Sleeve  Attached  to  the  Handlebar  Protects  the 
Hand  from  the  Cold  Air 

hose,  or  one  can  be  easily  made  of 
brass.  If  neither  is  at  hand,  wire  can 
be  used. — Contributed  by  C.  A.  Kot- 
terman,  Washington,  D.  C. 


Thawing  a  Frozen  Radiator  with  an 
Electric  Iron 

When  a  radiator  freezes,  it  may  be 
quickly  thawed  by  the  use  of  an  elec- 
tric flatiron,  says  the  Electrical  World. 
Place  the  flat  side  of  the  iron  against 
the  radiator,  allowing  the  handle  to 
rest  on  the  top  of  the  valve,  then  in- 


sert a  piece  of  wire  between  the  radi- 
ator coils  and  around  the  iron,  to 
hold  it  in  position.  When  the  current 
is  turned  on,  the  heat  from  the  electric 
iron  melts  the  ice  and  heats  the  water. 
This  method  has  been  applied  success- 
fully several  times  and  will  possibly 
assist  someone  having  the  same  trouble. 


Detachable  Spout  for  a  Barrel 

It  is  very  difficult  to  draw  oil  and 
distillates  from  metal  drums  or  barrels 
by  removing  the  screw  cap  without 
spilling  a  quantity  of  the  liquids  as  the 
stream  spreads  over  the  projecting  rim. 
A  simple  way  to  prevent  this  waste  is 
to  make  a  small  tin  spout,  Fig.  1,  with 
a  wire  hook,  A.  The  spout  can  be 
easily  attached  to  the  drum  by  placing 
it  on  the  rim  under  the  opening  and 


FlG.2 


The  Spout  Carries  the  Liquid  over  the  Extending  Rim 
and  Keeps  the 'Stream  from  Spreading 

slipping  the  hook  over  the  lower  edge 
of  the  hole. — Contributed  by  W.  A. 
Jaquythe,  Richmond,  Cal. 


How  to  Repair  Linoleum 

A  deep  crack  or  fissure  right  in  front 
of  the  kitchen  cabinet  spoiled  the  ap- 
pearance of  the  new  linoleum.  The 
damaged  spot  was  removed  with  a 
sharp  knife  and  from  a  left-over  scrap 
a  piece  was  cut  of  the  same  outline 
and  size.  The  edges  were  varnished 
and  then  the  patch  was  set  in  the 
open  space.  The  linoleum  was  given 
a  good  coat  of  varnish  making  it  more 
durable.  When  perfectly  dry,  the 
piecing  could  not  be  detected. — Con- 
tributed by  Paul  Keller,  Indianapolis, 
Indiana. 


CSpare  tire  casings  should  be  carried 
in  a  dark  casing  cover  as  sunlight  has 
an  injurious  effect  on  rubber. 
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Blowing   Durable  Soap  Bubbles 


OOAP  bubbles  that  will  keep  48  hours 

and  can  be  handled  without ' 
breaking,  are  blown  with  a  so- 
lution made  as  follows:     Mix    ^  ■/> 
12  oz.  of  water  with  6  to  9 


i      Durable  Soap 
1     Bubbles  as 
Hatpin  Head 
and  Cover  / 
for  Dish  I 


¥1 


oz.  of  glycerine  and 
3  oz.  of  castile-soap 
shavings.  With  a  lit- 
1 1  e  ingenuity  the 
most  beautiful  and  astonishing  ef- 
fects can  be  produced  with  the  bubbles. 
Blow  a  bubble  and  let  it  fall  into  a  glass 
dish,  in  which  a  little  vinegar  and  com- 
mon soda  have  been  placed.  The  bub- 
ble will  remain  suspended  in  the  dish 
apparently  supported  on  nothing.  A 
bubble  can  be  placed  over  a  dish,  plate 
or  pan  so  that  it  fits  the  outside  edge 
and  appears  to  be  an  oval  top  cover. 
With  practice  one  can  drop  roses,  keys, 
pins,  etc.,  through  the  bubble  into  the 
vessel,  or  set  a  lighted  candle,  or  spin 
a  top  in  the  bubble.  A  small 
bubble  can  be  filled  with  smoke 
and  a  larger  bubble  placed 
around  it,  and  then  both  put  in- 
side of  a  still  larger  bubble. 

To  make  imitation-pearl  hat 
and  stick  pins,  use  the  follow- 


ing solution  for  the  bubbles.  Procure 
some  celluloid  film  from  a  druggist, 
also  2  oz.  of  acetone.  Put  the  film  in  a 
wide-mouth  3-oz.  bottle,  mix  some 
powdered  soap  with  the  acetone  and 
pour  it  over  the  celluloid  film  in  the 
bottle.  Set  aside  for  a  day  or  two,  or 
until  the  film  is  dissolved,  when  it  is 
ready  for  use.  If  the  solution  is  too 
thin,  it  will  appear  white.  The  proper 
mixture  should  be  a  thick  syrup  which 
is  transparent  when  dry. 

Use  a  pipe  to  blow  the  liq- 
"    .  uid    into    bubbles,   just  as 

\        when  blowing  the  ordinary 
\     soap   bubbles,   but   do  not 
blow  them  too  large.  After 
!    blowing   them  to   the  size 
■    wanted,  stop  up  the  hole  in 
the  pipestem  and  hang  pipe 
and  bubble  where  they  will 
not    be    injured,   until  the 
bubble  hardens.    Soak  some 
fish  scales  in  ammonia  and 
fill  small  bubbles  with  them 


Bubbles  Blown 
from  a  Special 
Mixture  will 
Harden  and  Keep 
Indefinitely 
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and  the  bubbles  will  look  like  large 
pearls.  Bubbles  filled  with  camphor 
and  water,  or  with  smoke,  make  beau- 
tiful curios. 

When  mixing  or  using  this  solution 
do  not  keep  it  near  a  fire  or  a  lamp,  as 
it  will  burn,  the  celluloid  being  the  in- 


flammable material.  When  not  in  use, 
keep  the  bottle  tightly  corked,  as  the 
fluid  will  evaporate  if  exposed  to  the 
air.  Acetone  is  sometimes  labeled  poi- 
son, but  it  is  poisonous  only  when 
taken  internally. — Contributed  by  J.  G. 
Allshouse,  Avonmore,  Pa. 


A  Homemade  Toy  Motor 


A  motor  that  will  develop  sufficient 
power  to  drive  toy  machinery  can  be 
made  by  the  average  boy  in  the  follow- 
ing manner: 

The  cores  of  the  magnets,  AA,  are 
two  carriage  bolts,      by        in.  The 


A  Motor  That  Uses  Current  from  a  Small  Battery 
and  is  Capable  of  Driving  Toy  Machinery 

magnets  are  constructed  by  placing 
two  wood  washers,  1  in.  in  diameter, 
on  each  bolt,  spacing  them  1%  in. 
apart,  and  then  filling  the  space  with 
No.  22  single  or  double-cotton-covered 
magnet  wire.  Before  winding  the 
wire  the  core  should  be  covered  or  in- 
sulated with  three  or  four  layers  of 
paper.  Allow  about  5  in.  of  the  wire 
ends  to  project  from  the  winding  for 
making  connections. 

The  frame  is  made  of  %  by  1-in. 
wood.  The  uprights  BB  are  6  in. 
long;  the  top  crosspiece  C,  5  in.  long, 
and  the  lower  crosspiece  D,  3  in.  long. 
The  base  is  a  piece  of  wood,  4  in.  wide, 
6  in.  long  and  1  in.  thick. 


The  shaft  E  is  a  piece  of  copper  or 
brass  rod — preferably  brass — to  which 
a  disk,  F,  3  in.  in  diameter  and  cut 
from  sheet  zinc,  copper,  brass  or  alu- 
minum, is  soldered.  The  brushes  G 
and  H  are  made  of  brass  or  copper,  2i/2 
in.  long.  The  brush  G  has  a  slot  for 
the  holding  screw  so  that  it  may  be  ad- 
justed on  the  commutator  contacts  to 
obtain  the  desired  speed.  The  bearings 
for  the  ends  of  the  shaft  are  constructed 
as  shown  at  J,  and  are  screwed  to  the 
inside  surfaces  of  the  uprights  BB. 

The  commutator,  or  circuit  breaker, 
K  is  made  of  brass,  cut  with  three  pro- 
jections as  shown  and  soldered  to  the 
shaft  with  the  projections  at  a  point 
almost  but  not  quite  midway  between 
the  armatures  L,  which,  also  three  in 
number,  are  spaced  at  equal  distances 
on  the  3-in.  disk  and  near  its  circum- 
ference. They  are  ordinary  short  ma- 
chine or  stove  bolts  placed  in  holes  in 
the  disk.  Two  binding  posts  are 
placed  on  top  of  the  crosspiece  C  for 
the  connections  to  the  source  of  cur- 
rent. The  upper  end  of  the  brush  H 
bears  on  the  shaft  for  its  contact.  The 
current  passes  through  the  magnet 
coils  and  then  to  the  brushes  as 
shown  by  the  connecting  wires. — Con- 
tributed by  Theo.  Krueger,  Peoria,  111. 


Waterproofing  Shoe  Soles 

A  waterproofing  material  for  shoe 
soles  is  made  of  equal  parts  of  bees- 
wax, resin  and  vaseline  mixed  together 
by  heating  in  the  same  manner  as  glue. 
When  melted,  add  kerosene  until  the 
mixture  has  the  consistency  of  cream. 
Heat  the  shoe  soles  a  little  and  cover 
them  with  the  mixture. — Contributed 
by  Frank  Kershner,  Normal,  111. 
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How  to  Clean  Jewelry 

To  cleanse  articles  of  silver,  gold, 
bronze  and  brass  use  a  saturated  solu- 
tion of  cyanide  of  potassium.  To  clean 
small  articles,  dip  each  one  into  the 
solution  and  rinse  immediately  in  hot 
water;  then  dry  and  polish  with  a  linen 
cloth.  Larger  articles  are  cleaned  by 
rubbing  the  surface  with  a  small  tuft 
of  cotton  saturated  in  the  solution.  As 
cyanide  of  potassium  is  a  deadly 
poison,  care  must  be  taken  not  to  have 
it  touch  any  sore  spot  on  the  flesh. — 
Contributed  by  G.  A.  Koerbis,  U.  S.  S. 
''Vermont." 


Runner  for  a  Go-Cart 

As  the  wheels  of  a  go-cart  do  not 
push  through  the  snow  very  easily  and 
the  cart,  therefore,  does  not  run  in  a 
straight  direction,  and  as  I  did  not  care 
to  purchase  a  sled,  I  instead  fitted  the 


The  Runners  are  Easily  Applied  to  the  Wheels  of  a 
Go-Cart  and  Hold  Them  Solidly 


go-cart  wheels  with  runners  as  shown 
in  the  sketch.  I  purchased  a  piece  of 
machine  steel  of  a  diameter  to  fit  the 
grooves  in  the  wheels  after  the  rubber 
tires  were  removed.  This  I  cut  and 
bent  to  the  shape  shown  at  A,  making 
two  runners,  and  applied  one  to  each 
pair  of  wheels,  front  and  rear,  as  shown 
at  B.  The  runners  kept  the  wheels  im- 
movable and  caused  the  cart  to  glide 
over  the  snow  as  a  sleigh.  This  run- 
ner will  not  interfere  with  the  folding 
of  a  collapsible  cart. — Contributed  by 
Roy  B.  Hanaford,  Detroit,  Mich. 


A  Ring-Throwing  Game 

The  board  for  this  game  is  made  of 
a  cover  from  an  old  candy  or  lard  pail, 
washed  and  painted  black.  When  the 
paint  is  dry,  place  50  pegs  on  the  sur- 
face as  shown  and  number  them  with 
white  paint  or  by  fastening  numbers 
cut  from  paper  below  them.  The 
numbering  of  the  pegs  is  not  consecu- 


tive, but  low  and  high  numbers  dis- 
tributed with  the  object  in  view  of 


The  Candy-Pail  Cover  with  Pegs  Numbered  and  a 
Set  of  Rings  for  Each  Player 


making  it  difiicult  to  secure  a  high 
score. 

Each  player  has  a  set  of  five  rings, 
which  are  nothing  else  but  rubber 
fruit-jar  rings.  These  can  be  purchased 
at  a  grocery  store.  The  board  is  hung 
on  a  wall  or  post,  and  the  player  stands 
about  5  or  6  ft.  away  and  throws  the 
rings,  one  at  a  time,  trying  to  ring  pegs 
having  the  highest  numbers.  The  sum 
of  the  numbers  corresponding  to  the 
pegs  ringed  counts  toward  the  final 
score.  Turns  are  taken  by  each  player, 
and  each  time  five  rings  are  thrown. 
The  score  can  be  set  at  any  amount, 
500  being  about  right. — Contributed  by 
Francis  P.  Hobart,  Willoughby,  O. 


A  Pen  and  Brush  Holder 

A  sheet  of  corrugated  paper  is  a 
handy  thing  to  have  on  the  writing 
desk,  for  the  purpose  of  placing  wet 
pens  or  brushes  in  its  grooves.  The 
paper  absorbs  the  liquid,  and  the  cor- 
rugations hold  the  pens  or  brushes  in 
handy  positions.   A  sheet  of  this  paper 


The  Depressions  in  the  Paper  Hold  the  Pens  or 
Brushes  and  Also  Absorb  the  Excess  Fluid 


is  almost  as  useful  a  desk  accessory  as 
a  blotter. — Contributed  by  James  M. 
Kane,  Doylestown,  Pa. 
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A  Game  Played  on  the  Ice 

A  novel  and  interesting  w^inter  game 
for  young  and  old,  described  as  a 
novelty  by  a  Swedish  paper,  is  played 
as  follows: 


Two  poles  of  convenient  height  are 
erected  on  the  ice ;  if  skating  on  a 


A  Player  in  Action  Ready  to  Spear  a  Ring  that 
Hangs  on  the  Line  between  the  Poles 


shallow  pond  they  may  be  driven 
through  the  ice  and  into  the  ground, 
but  if  the  water  is  deep,  holes  must  be 
bored  through  the  ice  and  the  poles 
will  soon  freeze  solidly  in  them.  A 
rope  is  stretched  between  the  poles  at 
.such  a  height  as  is  suited  to  the  size 
of  the  players,  or  as  agreed  on  to  make 
the  game  more  or  less  difficult,  and  on 
this  are  strung  a  number  of  pieces  of 
board,  A,  each  having  a  ring  of  spring 
steel,  B,  attached  to  its  lower  end.  The 
purpose  of  the  game  is  to  run  at  good 
speed  between  the  poles  and  catch  a 
ring  on  a  spear,  each  player  being  en- 
titled to  make  a  certain  number  of 
runs,  and  the  winner  being  the  one 
who  can  catch  the  most  rings. 

The  spears  may  be  made  of  broom 
handles  tapered  toward  one  end,  and 
with  a  shield  made  of  tin  and  attached 
at  a  suitable  distance  from  the  thicker 
end  (Pattern  C).  The  line  is  fastened 
at  the  top  of  one  pole  and  run  through 
a  pulley,  D,  at  the  top  of  the  other, 
thence  to  a  weight  or  line  fastener. 
Each  player  should  start  from  the  same 
base  line  and  pass  between  the  poles  at 
such  a  speed  that  he  will  glide  at  least 
100  ft.  on  the  other  side  of  the  poles 
without  pushing  himself  forward  by 
the  aid  of  the  skates.  Twenty  runs  are 
usually  allowed  each  player,  or  10  play- 


ers may  divide  into  two  parties,  play- 
ing one  against  the  other,  etc.  An  um- 
pire will  be  needed  to  see  that  fair 
play  is  maintained  and  settle  any  dis- 
putes that  may  arise. 


An  Electric  Display  for  a  Show 
Window 

A  novel  window  display  that  is  very 
attractive,  yet  simple  in  construction 
and  operation,  can  be  made  in  the  fol- 
lowing manner:  First,  make  a  small 
watertight  chamber,  A,  as  long  as  the 
focal  length  of  the  lens  to  be  used,  and 
having  a  glass  window,  B,  at  one  end, 
and  a  small  round  opening,  C,  at  the 
other.  In  this  opening  is  placed  a  cork 
through  which  a  glass  tube  about  2  in. 
long  is  inserted.  The  tube  makes  a 
smooth  passage  for  the  stream  of  water 
flowing  out  of  the  box.  Water  from 
any  source  of  supply  enters  the 
chamber  through  the  tube  D,  which 
may  be  a  pipe  or  hose,  whichever  is 
most  convenient.  The  interior  is 
painted  a  dull  black. 

A  convenient  and  compact  light  is 
placed  at  the  window  end  of  the  box. 
A  very  good  light  can  be  made  by  plac- 
ing an  electric  light  with  a  reflector  in 
a  closed  box  and  fastening  a  biconvex 
lens,  F,  in  the  side  facing  the  window 
of  the  water  box.  When  the  electric 
light  and  the  water  are  turned  on,  the 
light  is  focused  at  the  point  where  the 
water  is  issuing  from  the  box,  and  fol- 
lows the  course  of  the  stream  of  water, 
illuminating  it  in  a  pleasing  manner. 


The  Arrangement  of  the  Boxes  Showing  the  Path 
of  the  Light  Rays  through  the  Water 


A  Still  better  effect  can  be  obtained 
by  passing  colored  plates  between  the 
lens  F  and  the  window  B.  A  glass 
disk  with  sectors  of  different  colors 
may  be  revolved  by  any  source  of 
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power,  such  as  a  small  electric  motor 
or  even  a  waterwheel  turned  by  the 
flowing  water. 

Two  or  three  streams  of  water  flow- 
ing in  different  colors  make  a  very 
pretty  display  and  may  be  produced 
by  using  two  or  more  boxes  made 
up  in  the  same  manner.  The  appa- 
ratus should  be  concealed  and  nothing 
but  the  box  end  or  tube  with  the  flow- 
ing water  shown. — Contributed  by 
Grant  Linton,  Whitby,  Ont. 


Strainer  for  a  Milk  Pail 

Even  though  a  milker  may  be  care- 
ful, small  particles  of  dirt,  hairs,  etc., 
will  fall  into  the 
milk  pail.  It  is 
true  that  the 
milk  is  strained 
afterward,  but  a 
large  percentage 
of  the  dirt  dis- 
solves and  passes 
through  the 
strainer  along 
with  the  milk. 
The  best  plan  to  prevent  this  dirt  from 
falling  into  the  milk  is  to  put  a  piece 
of  cheesecloth  over  the  pail  opening, 
securing  it  there  by  slipping  an  open 
wire  ring,  A,  over  the  rim.  The  milk 
will  readily  pass  through  the  cloth 
without  spattering. — Contributed  by 
W.  A.  Jaquythe,  Richmond,  Cal. 


Baking  Bread  in  Hot  Sand 

A  driving  crew  on  the  river  wanted 
to  move  camp,  but  the  cook  objected 
as  he  had  started  to  bake.  One  of  the 
party  suggested  using  a  modified  form 
of  the  method  of  baking  in  vogue  more 
than  a  century  ago,  which  was  to  place 
the  dough  in  the  hot  earth  where  a 
fire  had  been  burning.  So,  to  help 
the  cook  out,  a  barrel  was  sawed  in 
half  and  the  bread,  after  being  properly 
protected,  was  placed  in  each  half  bar- 
rel and  covered  with  hot  sand.  Two  of 
the  men  carried  the  half  barrels  on 
their  backs.  When  the  new  camp  was 
reached  the  bread  was  done. — Contrib- 
uted by  F.  B.  Ripley,  Eau  Claire,  Wis. 


How  to  Make  Small  Cams 

In  making  models  of  machinery  or 
toy  machines,  cams  are  very  often  re- 
quired.  A  simple  way  of  making  these 


Channels  of  the  Cams  Formed  with  Strips  of  Brass 
Soldered  to  the  Drum  or  Disk 

is  to  lay  out  the  cam  plate,  or  drum, 
and  then  bend  pieces  of  brass  to  the 
correct  shape  and  solder  them  in  place, 
whereupon  they  may  be  smoothed  up 
with  a  file  or  scraper.  A  cam  of  this 
sort  on  a  drum  is  shown  in  the  sketch 
at  A,  and  on  a  faceplate,  at  B.  The 
method  is  not  quite  as  accurate  as  mill- 
ing, but  answers  the  purpose  in  most 
cases. — Contributed  by  Chas.  Hatten- 
berger,  Buffalo,  N.  Y. 


Display  Holder  for  Coins 

If  the  luster  of  coins  fresh  from  the 
mint  is  to  be  preserved,  they  must  be 
immediately  placed  so  as  to  be  pro- 
tected against  contact  with  the  hands. 
A  good  holder  that  will  display  both 
sides  of  a  coin  can  be  made  of  two 
pieces  of  glass,  BB,  between  which  is 
placed  a  cardboard  cut  as  shown  at  A. 
The  cardboard  should  be  about  the 
same  thickness  as  the  coins.  The 
glass  may  be  framed  by  using  strips 


Two  Pieces  of  Glass  Inclosing  between  Them  Coins 
of  the  Same  Size  and  Thickness 

of  wood  rabbeted  to  receive  the  edges 
of  both  pieces;  or  their  edges  may  be 
bound  with  passe-partout  tape.  Even 
when  a  frame  is  used,  it  is  best  to  bind 
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the  edges  as  this  will  prevent  tarnish 
from  the  air.  Old  negative  glass  is 
suitable  for  making  the  holder. — Con- 
tributed by  R.  B.  Cole,  New  Haven, 
Conn. 


Holder  for  Skates  while  Sharpening 

The  base  of  the  holder  is  cut  from 
a  board  and  should  be  about  3  in, 
longer  than  the  skate.    Two  clamps 


The  Holder  Provides  a  Way  to  Grind  a  Slight  Curve 
in  the  Edge  of  a  Skate  Blade 

are  cut  as  shown  at  A,  from  metal  of 
sufficient  thickness  to  hold  the  skate 
firmly,  then  bent  to  shape  and  attached 
to  the  baseboard  with  bolts  having 
wing  nuts,  as  shown  at  B  and  C. 

One  edge  of  the  board  is  provided 
with  two  pins,  D  and  E,  solidly  fas- 
tened, which  are  of  sufficient  height 
to  bring  the  center  of  the  blade  on  a 
level  with  the  grinder  axle.  An  adjust- 
ing screw,  F,  is  provided  for  the 
grinder  base  to  adjust  the  skate  blade 
accurately.  The  support  G  is  for  use 
on  baseboards  where  skates  with  strap 
heels,  H,  are  to  be  sharpened.  The 
shape  of  the  clamp  for  this  support  is 
shown  at  J. 

When  the  skate  is  securely  clamped 
to  the  base  the  blade  can  be  easily 
''hollow  ground"  or  given  a  slight 
curve  on  the  edge. — Contributed  by  C. 
G.  Smith,  Brooklyn,  N.  Y. 


A  Homemade  Direct-View  Finder 
for  Cameras 

Every  hand  camera  and  most  of  the 
tripod  cameras  are  equipped  with  find- 
ers of  one  type  or  another,  and  usually 
one  in  which  the  image  of  the  field  is 
reflected  upward  on  a  small  ground 


glass — being,  in  fact,  a  miniature 
camera  obscura.  The  later  and  gen- 
erally more  approved  style  of  finder 
has  a  small  concave  lens  conveniently 
set  on  the  outer  edge  of  the  camera. 
When  this  direct-vision  type  of  finder 
is  used,  the  camera  is  held  so  that  the 
finder  is  at  the  height  of  the  eye, 
a  condition  that  is  particularly  de- 
sirable. When  in  a  crowd,  of  course, 
the  professional  and  many  amateurs 
are  familiar  with  the  method  of  hold- 
ing the  camera  inverted  over  the  head 
and  looking  up  into  the  finder  to  deter- 
mine the  range  of  the  field.  Even 
this  method  is  inconvenient,  often  im- 
practical. 

The  up-to-date  newspaper  photog- 
rapher insists  on  having  his  camera 
equipped  with  direct  finders,  as  it 
saves  him  much  trouble  and  many  fail- 
ures. Anyone  with  a  little  ingenuity 
can  change  one  of  the  old-type  finders 
into  a  combination  device,  either  di- 
rect or  indirect.  The  sketches  are  self- 
explanatory,  but  it  may  be  said  that 
Fig.  1  represents  a  box  camera  with 
a  regulation  finder  set  in  one  corner  of 
the  box.  To  make  it  a  direct  finder,  a 
small  brass  hinge  is  used.  Cut  off  part 
of  one  wing,  leaving  a  stub  just  long 
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Two  Types  of  Ordinary  View  Finders  and  Methods 
of  Converting  Them  into  Direct-View  Finders 

enough  to  be  attached  to  the  front  of 
the  camera  directly  above  the  lens  of 
the  finder  and  so  as  not  to  interfere 
with  it,  and  high  enough  to  permit  the 
other  wing  to  be  turned  down  on  the 
ground  glass,  with  space  allowed  for 
the  thin  glass  mirror  A,  that  is  to  be 
glued  to  the  under  side  of  the  long 
wing.  The  joint  of  the  hinge  should 
work  quite  stiffly  in  order  to  keep  it 
from  jarring  out  of  any  position  in 
which  it  may  be  set. 


POPULAR  MECHANICS 


919 


If  the  wing  is  turned  upward  at  an 
angle  of  45  deg.,  the  finder  can  be  used 
as  a  direct-vision  instrument  when  held 
at  the  height  of  the  eyes.  The  image 
reflected  from  the  small  mirror  is  in- 
verted, but  this  is  no  disadvantage  to 
the  photographer.  The  small  pocket 
mirror  given  out  for  advertising  pur- 
poses serves  very  well  for  making  the 
reflecting  mirror. 

The  finder  shown  in  Fig.  2  is  another 
very  common  kind,  and  one  that  is 
readily  converted  into  the  direct  type 
by  inserting  a  close-fitting  mirror,  B, 
on  the  inside  of  the  shield  to  be  used 
as  a  reflector  of  the  finder  image.  If 
the  mirror  is  too  thick,  it  may  inter- 
fere with  the  closing  of  the  shield, 
though  in  many  cases  this  is  not  es- 
sential, but  if  it  should  be  necessary 
to  close  down  the  shield  in  order  to 
fold  the  camera,  it  can  usually  be  read- 
justed to  accommodate  the  mirror. 


A  Non-Rolling  Spool 

Bend  a  piece  of  wire  in  the  shape 
shown  in  the  illustration  and  attach  it 
to  a  spool  of  thread.  The  ends  of  the 
wire  should 
clamp  the  spool 
slightly  and  the 
loop  in  the  wire 
will  keep  it  from 
rolling.  Place 
the  end  of  the  thread  through  the  loop 
in  the  wire  and  it  will  not  become 
tangled. — Contributed  by  J.  V.  Loef- 
fler,  Evansville,  Ind. 


How  to  Make  a  Cartridge  Belt 

Procure  a  leather  belt,  about  2% 
in.  wide  and  long  enough  to  reach 
about  the  waist,  also  a  piece  of  leather, 
1  in.  wide  and  twice  as  long  as  the 
belt.  Attach  a  buckle  to  one  end  of 
the  belt  and  rivet  one  end  of  the  nar- 
row piece  to  the  belt  near  the  buckle. 
Cut  two  slits  in  the  belt,  a  distance 
apart  equal  to  the  diameter  of  the  car- 
tridge. Pass  the  narrow  leather  piece 
through  one  slit  and  back  through  the 
other,  thus  forming  a  loop  on  the  belt 
to  receive  a  cartridge.    About  ^  in. 


from  the  first  loop  form  another  by 
cutting  two  more  slits  and  passing  the 
leather  through  them  as  described,  and 


Two  Pieces  of  Leather  of  Different  Widths  Forming 
a  Belt  for  Holding  Cartridges 

so  on,  until  the  belt  has  loops  along  its 
whole  length. 

The  end  of  the  narrow  leather  can 
be  riveted  to  the  belt  or  used  in  the 
buckle  as  desired,  the  latter  way  pro- 
viding an  adjustment  for  cartridges  of 
diflferent  sizes. — Contributed  by  Rob- 
ert Pound,  Lavina,  Mont. 

Removing  Iodine  Stains 

A  good  way  to  chemically  remove 
iodine  stains  from  the  hands  or  linen  is 
to  wash  the  stains  in  a  strong  solution 
of  hyposulphite  of  sodium,  known  as 
"hypo,"  which  is  procurable  at  any 
photographic-supply  dealer's  or  drug 
store. 

There  is  no  danger  of  using  too 
strong  a  solution,  but  the  best  results 
are  obtained  with  a  mixture  of  1  oz. 
of  hypo  to  2  oz.  of  water. 


Bed-Cover  Fasteners 

The  ^  arrangement  shown  in  the 
sketch  is  easily  made  and  will  keep  the 
bed  covers  in  place.  The  covers  are 
provided  with  eyelets,  either  sewed.  A, 
or  brass  eyelets,  B,  6  or  8  in.  apart 
along  the  edge.  A  wood  strip,  C,  3 
by  11/2  in.,  is  cut  as  long  as  the  width 
of  the  bed  and  fastened  to  the  frame 
with  wire,  bolts,  or  wedges.  Screw- 
hooks,  about  11/4  in.  long,  are  turned 
into  the  strip  so  that  they  will  match 
with  the  eyelets  placed  in  the  covers. 
Thus  the  covers  will  be  kept  in  place 


The  Hooks  Prevent  the  Covers  from  Slipping  Off  the 
Sleeper  and  Keep  Them  Straight  on  the  Bed 

when  the  bed  is  occupied,  and  the  bed 
is  also  easily  made  up. — Contributed 
by  Warren  E.  Crane,  Cleveland,  O. 
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How  to  Make  an  Electric  Lamp  Flasher 


Procure  two  pieces  of  metal,  one  of 
brass  and  the  other  of  sheet  iron,  5  in. 
long,  1/2  in.  wide,  and  in.,  or  just  a 
little  more,  in  thickness.  Bend  the 
brass  strip  into  the  form  shown  in  Fig. 
1,  then  place  the  brass  piece  on  top  of 
the  iron  and  drill  the  holes  A  and  B 
indicated  in  Fig.  2.  After  the  brass 
piece  has  been  bent,  as  shown  in  Fig. 
1,  it  will  of  course  be  shorter  than  the 
iron  strip  and  the  iron  strip  must  be 
cut  off,  or  a  brass  strip  a  little  longer 
than  5  in.  can  be  secured  and  cut  the 
same  length  as  the  iron  strip  after  it  is 
bent.  The  holes  A  and  B  should  be 
3%  in.  in  diameter.  The  next  thing  to 
do  will  be  to  wind  a  heating  coil  about 
the  brass  strip.  Wrap  a  very  thin  layer 
of  sheet  asbestos  about  the  brass  strip, 
and  wind  on  the  strip  18  ft.  of  No.  34 
gauge  bare  superior  resistance  wire. 
Use  a  thread  about  .006  in.  in  diameter 
to  separate  the  various  turns.  This 
thread  can  be  removed  after  the  wind- 
ing is  completed  and  the  ends  have 
been  fastened.  Rivet  the  iron  and 
^brass  pieces  together  with  a  small 
brass  rivet  in  the  hole  A,  Fig.  2.  After 
the  two  pieces  are  riveted  together 
bend  them  into  the  form  shown  in  Fig. 
4  and  then  drill  the  two  %-in.  holes  C 
and  D,  as  shown  in  Fig.  2.  Tap  the 
hole  B,  Fig.  2,  to  take  a  small  machine 
screw. 

The  base  is  constructed  as  follows : 
Procure  a  piece  of  slate,  5%  in.  long, 
1%  in.  wide,  and  %  in.  in  thickness. 
Drill  the  holes  indicated  in  Fig.  3. 
The  four  corner  holes  are  for  mount- 
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Fig.  I 


of  or  1/4  in.  Cut  from  some  iV-in. 
sheet  brass  a  piece-  1%  in.  long,  and 
1/^  in.  wide.  Drill  two  i/g-in.  holes 
in  this  piece,  %  in.  apart  and  equally 
spaced  from  the  ends.  Procure  four 
%-in.  brass  bolts,  two  I/2  in.  in  length, 
and  two  1  in.  in  length.  Secure  four 
small  washers  and  two  additional 
nuts.  Mount  the  combined  iron  and 
brass  strip  on  the  slate  base,  using  a 
long  and  short  bolt  as  shown  in  Fig. 
4.  One  terminal  of  the  winding  should 
be  placed  under  the  head  of  the  bolt  J. 
Place  a  washer,  K,  between  the  head  of 
the  bolt  and  the  wire.  The  brass  strip 
L  can  now  be  mounted  in  a  similar 
manner,  as  shown  in  Fig.  4.  Place 
the  other  end  of  the  winding  under  the 
head  of  the  bolt  M. 

Obtain  a  small  screw,  N,  Fig.  4,  of 
such  a  length  that  its  point  will  reach 
the  brass  strip  L  when  the  screw  is 
placed  in  the  hole  B,  Fig.  2.  A  lock 
nut,  O,  should  be  provided  for  this 
screw  so  that  it  will  remain  in  adjust- 
ment. The  point  of  the  screw  and  the 
point  on  the  brass  plate  where  the 
screw  touches  should  be  of  platinum, 
as  the  brass  will  not  withstand  the 
high  temperature  of  the  arc  formed 
when  the  circuit  is  broken. 

A  metal  box  should  now  be  provided 
to  serve  as  a  containing  case  and  the 
flasher  is  complete.  This  box  should 
be  of  such  design  and  construction  that 
it  will  comply  with  the  requirements 
of  the  electrical  inspection  department 
having  jurisdiction  over  the  locality 
where  the  flasher  is  to  be  used. 


Fig. 3 


Dimensions  of  the  Brass  Strip  and  Mounting  Base,  Showing  the  Location  of  the  Holes  and  the  Shape  of  the 

Brass  Strip  to  Receive  the  Coil  of  Wire 


ing  the  flasher  in  its  containing  case, 
and  should  be  about  %  in.  in 
diameter.  The  holes  E,  F,  G,  and  H 
should  be  %  in.  in  diameter  and 
countersunk  with  a  %-in.  square-ended 
drill,  on  the  under  side,  to  a  depth 


The  flasher  should  be  connected  in 
series  with  the  lamp,  the  wires  being 
fastened  under  the  nuts  on  the  bolts  P 
and  R,  Fig.  4,  and  the  screw  N  ad- 
justed so  that  it  lacks  a  small  fraction 
of  an  inch  of  making  contact  with  the 
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brass  plate  when  there  is  no  current  in 
the  winding.  When  the  switch  is 
turned  on  there  will  be  a  current 
through  the  lamp  and  winding  in 
series.  The  brass  strip  will  be  heated 
more  than  the  iron  and  it  will  expand 
more,  thus  forcing  the  point  of  the 
screw  N  down  upon  the  brass  plate, 
which  will  result  in  the  winding  about 
the  brass  strip  being  shorted  and  the 
full  voltage  will  be  impressed  upon 
the  lamp,  and  it  will  burn  at  normal 
candlepower.  When  the  coil  is  shorted 
there  will  of  course  be  no  current  in 
its  winding  and  the  brass  strip  will 
cool  down,  the  screw  N  will  finally 
be  drawn  away  from  contact  with 
the  brass  plate,  and  the  winding  again 


connected  in  series  with  the  lamp.  The 
lamp  will  apparently  go  out  when  the 
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The  Assembled  Parts  Showing  the  Complete  Flasher 
and  Electric  Connections  with  Adjusting  Screw 


winding  is  in  series  with  it,  as  the  total 
resistance  of  the  lamp  and  winding 
combined  will  not  permit  sufficient 
current  to  pass  through  the  lamp  to 
make  its  filament  glow.  The  time 
the  lamp  is  on  and  off  may  be  varied 
to  a  certain  extent  by  adjusting  the 
screw  N. 


Timing  Photograph  Prints 

An  amateur  photographer  insists 
that  a  timing  clock  in  the  darkroom  is 
a  needless  luxury.  In  order  to  time 
printing  exposures,  which  he  does  with 
a  pendant  tungsten  light  under  a  re- 
flecting shade,  he  simply  fastens  the 
electric-light  cord  so  that  the  lamp  and 
shade  will  act  like  a  pendulum  bob 
which  beats  the  seconds.  Of  course 
he  makes  no  ef¥ort  to  be  exact,  but  if 
the  distance  between  the  lamp  and  the 
point  of  suspension  of  the  cord  be 
about  39  or  40  in.,  the  beats  will  be 
very  nearly  seconds.  When  the  light 
is  turned  on,  it  is  started  swinging, 
and  the  operator  can  thus  easily  count 
seconds  with  sufficient  accuracy,  and, 
besides,  it  readily  furnishes  a  guide  for 
duplicating  printing  results. 

The  same  principle  can  be  applied 
to  camera  exposures,  if  so  desired,  by 
the  following  plan.  Select  some  suit- 
able place  on  the  under  side  of  the  tri- 
pod plate,  as,  for  instance,  the  screw 
head,  and  fasten  a  small  string,  hav- 
ing a  weight  attached  to  it  about  39 
in.  from  the  point  of  support.  Like 
the  swinging  lamp,  this  device  too,  will 
beat  seconds.  For  convenience,  one 
of  the  tripod  legs  may  be  marked  to 
indicate  the  length  of  string  needed, 
so  that  the  operator  at  any  time  can 


quickly  fasten  a  string,  measure  of? 
the  right  length  on  the  tripod  leg,  at- 
tach a  bunch  of  keys,  a  knife,  or  any 
other  convenient  weight,  even  a  small 
stone,  and  have  a  second-beating  pen- 
dulum for  time  exposures. — Contrib- 
uted by  F.  B.  Lambert,  Chicago. 


Supports  for  Camp-Fire  Utensils 

The  sketch  shows  how  to  make  a 
standard  or  support  to  hold  cooking 
utensils  over  a  camp  fire.  The  main 
part  or  stake  is  made  of  a  piece  of  gas 
pipe,  on  one  end  of  which  is  turned  an 
ordinary  coupling.  Fig.  1.  This  is  used 
to  furnish  a  strong  head  when  the 
stake  is  driven  into  the  ground.  The 
rings  and  supports  for  the  utensils  are 


A  Piece  of  Gas  Pipe  Constitutes  the  Standard  with 
Wires  Attached  for  Holding  the  Utensils 

made  of  heavy  wire  bent  into  the  shape 
required  to  hold  the  respective  vessels. 
The  sketch.  Fig.  2,  shows  the  manner 
of  shaping  the  wires. 
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A  Mysterious  Revolving  Wheel 

The  mystery  of  this  wheel  is  that  it 
seems  to  revolve  automatically  with- 
out any  visible  external  power.    It  is 


The  Wheel  as  It  is  Mounted  on  a  Needle,  and  Lamp 
and  Box  Containing  Magnet  to  Make  It  Turn 


at  the  same  time  an  amusing  trick  and 
an  instructive  experiment.  The  appa- 
ratus required  is  very  simple  and  can 
be  made  at  home. 

A  glass  bottle  is  half  filled  with  sand 
and  water,  so  that  it  will  stand  se- 
curely, and  a  cork  placed  in  the  neck. 
Into  this  cork  a  needle  should  be  in- 
serted so  that  it  projects  perpendic- 
ularly, which  is  most  easily  done  by 
heating  one  end  of  the  needle  to  a 
red  heat  and  then  pushing  it  into  the 
cork  as  deeply  as  possible.  Into  a 
disk  of  cork  of  suitable  thickness  and 
at  four  points  on  its  side,  at  equal  dis- 
tances apart,  are  inserted  four  pieces 
of  copper  wire  of  the  same  length, 
each  bent  at  the  outer  end  to  form  a 
hook — these  copper  wires  thus  forming 
the  spokes  of  the  wheel.  The  rim  is 
made  of  a  small  iron  wire  bent  in  a 
circular  shape  and  held  in  the  hooks 
on  the  ends  of  the  copper  wires.  The 
now  completed  wheel  is  balanced  on 
the  free  point  on  the  needle,  so  that  it 
can  turn  easily. 

Place  an  alcohol  lamp  in  such  a  posi- 
tion that  when  it  is  lighted  the  tip  of 
the  flame  will  just  reach  the  rim  of  the 
wheel.  (Any  other  flame  that  will  not 
soot  the  rim  may  be  used.)  In  the 
box  A,  placed  with  its  bottom  level 
with  the  wheel,  put  a  horseshoe 
magnet  so  that  the  flame  is  opposite 
one  of  its  poles.  After  the  lamp  has 
been  lighted  for  a  few  seconds,  the 
wheel  will  begin  to  revolve,  seemingly 
without  cause.    Why  does  it  do  so? 


Because  the  magnet  magnetizes  or  at- 
tracts the  part  of  the  ring  nearest  it 
while  cold,  but  not  when  it  is  glow- 
ing. Instead,  it  will  attract  the  cooler 
part  of  the  ring  nearest  behind  the 
flame  and  so  on,  the  wheel  thus  spin- 
ning round,  faster  in  the  same  propor- 
tion as  the  magnet  is  stronger  and  the 
iron  rim  smaller. 

If  this  experiment  is  shown  before 
spectators  as  a  trick,  the  performer 
may  say  to  the  audience  that  he  alone 
can  make  the  wheel  spin  around  with- 
out touching  it.  Should  some  one  ac- 
cept his  challenge,  he  may,  in  a  care- 
less way,  move  the  box  containing  the 
magnet  away  or  turn  it  around  so  that 
it  will  not  influence  the  iron  ring  and 
then,  of  course,  the  wheel  will  remain 
immovable. 


How  to  Make  a  Rabbet  Plane 

A  rabbet  plane  is  very  little  used  by 
mechanics,  but  when  it  is  wanted  for 
a  piece  of  work,  it  is  wanted  badly. 
While  doing  an  unusual  piece  of  work 
I  needed  a  rabbet  plane,  and  having 
none,  I  made  a  plane  as  shown  in  the 
sketch  in  less  time  than  it  would  have 
taken  to  go  out  and  borrow  one. 

The  body  of  the  plane  was  made  of 
a  piece  of  2  by  4-in.  pine,  1  ft.  long. 
A  1-in.  chisel  was  used  for  the  bit.  A 
place  was  marked  on  one  side  of  the 
wood  to  be  cut  out  for  the  chisel,  and 
a  1-in.  hole  bored  through,  the  narrow 
way,  so  that  one  edge  of  the  bit  cut 
through  the  bottom,  forming  a  slit  for 


A  Plane  Made  of  a  Piece  of  2  by  4-In.  Pine,  a  Chisel 
and  a  Large  Wood  Screw 

the  edge  of  the  chisel.  After  cut- 
ting a  groove  for  the  chisel  blade  and 
turning  in  a  long  wood  screw  as  shown. 
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to  hold  the  chisel  in  place,  I  had  as 
good  a  rabbet  plane  as  could  be  pur- 
chased.— Contributed  by  W.  H.  Young, 
Thompson,  Ga. 


Eye  Shield  for  a  Microscope 

The  difficulty  and  discomfort  ama- 
teurs experience  in  learning  to  use  a 
microscope  with  both  eyes  open,  or  in 
trying  to  keep  one  eye  shut,  can  be 
•easily  overcome  by  attaching  a  piece 
of  cardboard,  similar  in  shape  to  the 
one  shown  in  the  sketch,  to  the  barrel 
of  the  microscope.  The  hole  A  should 
be  of  sufficient  diameter  to  allow  the 
cardboard  to  slide  freely  up  and  down 
on  the  barrel  to  the  proper  adjustment. 
This  simple  arrangement  will  relieve  a 
great  deal  of  the  eye  strain  and  will 


Shield  to  Cover  the  Eye  That  is  Not  Used  When 
Looking  into  a  Microscope 


be  of  assistance  to  the  most  experi- 
enced users  of  microscopes. — Contrib- 
uted by  G.  B.  Fenton,  Charleston,  W. 
Virginia. 


Transferring  Magazine  Pictures 

Select  pictures  from  newly  printed 
papers  and  magazines.  Rub  wax  from 
a  paraffin  candle  over  a  sheet  of  clean 
white  paper,  covering  a  space  as  large 
as  the  picture  to  be  copied.  Place 
the  paper,  waxed  side  down,  on  the 
picture  and  while  holding  it  firmly 
with  the  fingers  of  one  hand,  rub  the 
back  thoroughly  with  some  hard  sub- 
stance until  all  parts  of  the  picture 
have  been  gone  over.  Remove  the 
paper  and  a  perfect  copy  of  the  picture 
will  be  found  upon  the  waxed  side. — 
Contributed  by  Kenneth  G.  Merlin, 
Brooklyn,  N.  Y. 


A  Homemade  Egg  Separator 

Secure  some  small  wire  and  a  very 
large  can.  Cut  the  wire  into  several 
pieces  and  bend  them  as  shown  at  A, 


The  Contents  of  the  Egg  is  Placed  on  the  Wires 
Which  will  Separate  the  Yolk  from  the  White 

cut  the  can  and  bend  the  side  down  as 
shown  and  punch  holes  to  receive  the 
upper  ends  of  the  wires.  Make  the 
holes  so  that  the  wires  will  be  about 
5/16  in.  apart. 


A  Glue-Spreader  Holder 

The  spreader  that  is  supplied  with 
bottles  of  liquid  glue  should  not  be 
placed  on  any  surface,  as  it  will  soon 

stick   to   it.  A   

holder  that  will 
keep  the  spread- 
er in  a  safe  place 
can  be  made  of  a 
piece  of  wire 
which  is  twisted 

about   the   neck  .  

of  the  bottle,  as 
shown  in  the 
sketch,  and  the 
ends  bent  up  to  receive  the  spreader. 


Stop  on  a  Chair  Rocker  for  a  Baby 

For  a  baby,  too  small  to  rock  with- 
out tipping  the  chair  over,  a  small 
willow  or  other  suitable  rocking  chair 


The  Strip  on  the  Rocker  Prevents  the  Child  Tipping 
the  Chair  Too  Far  Either  Way 

may  be  made  safe  in  the  following 

manner : 

A  strip.  A,  is  fastened  on  the  out- 
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side  of  the  rocker  with  small  screws  so 
that  it  may  be  removed  without  in- 
juring the  chair.  A  rubber-covered 
tack  driven  in  on  the  under  side  at  each 
end  of  the  strip  modifies  the  shock  and 
the  baby  can  rock  to  its  heart's  con- 
tent without  danger  of  turning  over. — 
Contributed  by  Mrs.  G.  W.  Coplin, 
Bay  City,  Mich. 


Homemade  Countersink  for  Wood 

A  round  or  flat-head  bolt  can  be 
made  into  a  good  rosebit  or  reamer  for 
countersinking  holes  for  screw  heads. 


^  

FiG.I 

Fig. 2 


Round  and  Square  Heads  of  Bolts  Shaped  and  Notched 
to  Make  Countersinks 

In  the  illustration,  Fig.  1  shows  a 
reamer  made  of  a  round-head  bolt,  and 
Fig.  2,  one  made  of  a  square-head  bolt. 
The  round-head  makes  the  best  reamer 
as  more  cutters  can  be  filed  in  the  sur- 
face and  less  work  is  required  to  file 
it  into  shape. 


To  Maintain  a  Constant  Level  of 
Liquids  in  Vessels 

It  is  frequently  desirable  in  labora- 
tory experiments,  and  in  practical  work 
as  well,  to  main- 
tain a  constant 
level  in  a  tank 
without  allowing 
it  to  become 
full.  In  many 
cases  an  outlet 
pipe  at  a  certain 
height  in  the 
side  of  the  tank 
is  not  desirable,  and  in  laboratory  ex- 
periments with  beakers  or  crocks  is,  of 
course,  impossible. 

The  diagram  shows  a  simple  but  ef- 


fective constant-level  device.  The 
outer  end  of  the  inverted  U-tube  is 
curved  upward  so  that  it  never  empties. 
If  desired,  the  upward  curve  may  be 
omitted  and  the  straight  end  immersed 
in  a  small  vessel  of  water.  All  that 
is  necessary  now  for  the  successful 
working  of  the  device  is  that  the  inner 
or  tank  end.  A,  of  the  tube  be  lower 
than  the  outer  end — in  other  words,  be- 
low the  level  of  the  end  B — and  the  in- 
ner end  below  the  level  of  the  fluid. 
Of  course,  the  U-tube  must  be  first 
filled  with  liquid  and  will  then  act  as 
an  intermittent,  never-breaking  siphon. 
Should  the  tank  fill  above  the  end  B, 
the  siphon  drains  the  fluid  down  to 
that  level  and  no  lower,  even  if  the  in- 
ner leg  of  the  tube  reach  the  bottom. 
To  maintain  this  level  against  loss  by 
evaporation  some  slight  inflow  is  nec- 
essary. 

It  will  be  noted  that  if  the  inner 
end  of  the  siphon  were  above  the  outer 
end,  the  siphon  would  break  as  soon 
as  the  liquid  in  the  tank  fell  to  the 
inner  mouth. — Contributed  by  Harry 
N.  Holmes,  Richmond,  Ind. 


Homemade  Electric  Bed  Warmer 

The  heat  developed  b}^  a  carbon-fil- 
ament lamp  is  sufficiently  high  to  allow 
its  use  as  a  heating  element  of,  for  in- 
stance, a  bed  warmer.  There  are  a 
number  of  other  small  heaters  which 
can  be  easily  made  and  for  which 
lamps  form  very  suitable  heating  ele- 
ments, but  the  bed  warmer  is  probably 
the  best  example.  All  that  is  required 
is  a  tin  covering  which  can  be  made  of 
an  old  can  about  3%  in.  in  diameter. 
The  top  is  cut  out  and  the  edge  filed 
smooth.  The  lamp-socket  end  of  the 
flexible  cord  is  inserted  in  the  can  and 
the  shade  holder  gripped  over  the 
opening.  A  small  lamp  of  about  five 
candlepower  will  do  the  heating. 

A  flannel  bag,  large  enough  to  slip 
over  the  tin  can  and  provided  with  a 
neck  that  can  be  drawn  together  by 
means  of  a  cord,  gives  the  heater  a 
more  finished  appearance,  as  well  as 
making  it  more  pleasant  to  the  touch. 
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PATENTS,  PRACTICAL 
OR  UNIQUE 

CALENDAR  PEN — A  penholder  containing  an 
adjustable  calendar  is  shown  in  Fig.  1.  The  barrel 
within  the  holder  has  five  separately  revolving  sec- 
tions, the  lower  three  of  which  contain  the  cus- 
tomary abbreviations  of  the  months'  names,  while 
the  remaining  two  contain  numerals. 

EXPANSION  BRACELET  (British  patent)  — 
An  expansion  bracelet  comprising  a  band  having  its 
ends  pivoted  to  a  connecting  link  is  shown  in 
Fig.  2. 

COMBINED  ELECTRIC  LAMPS  AND 
TRANSFORMERS  (British  patent)— In  Fig.  3 
are  shown  two  types  of  combined  electric  lamps 
and  transformers,  in  one  of  which  the  transformer 
is  arranged  within  the  bulb  itself,  while  the  other 
is  in  a  vacuum  chamber  connected  directly  to  the 
bulb.  In  the  former,  a  horseshoe-shaped  ring  is 
hung  over  the  transformer,  the  bar  at  the  bottom 
being  the  incandescent  element.  In  the  other  the 
filament  hangs  from  the  transformer  ring  and  is 
inclosed  in  a  bulb  of  the  customary  shape. 

PEN  RELEASER  (German  patent)— Figure  4 
is  a  penholder  having  a  little  lever  arrangement  at 
its  base  by  means  of  which  the  pen  proper  may  be 
dropped  from  the  holder  by  the  simple  pressure  of 
the  thumb. 

PIN-FEATHER  PICKER— The  removing  of  pin 
feathers  from  a  fowl  is  usually  left  by  the  farmer 
for  the  butcher,  and  the  butcher,  in  his  turn,  leaves 
this  disagreeable  task  for  the  purchaser  of  the  bird. 
In  Fig.  5  is  shown  an  implement  designed  to  make 
the  removal  of  pin  feathers  easy. 

TIRE-PUNCTURE  FINDER— Figure  6  is  a 
device  designed  for  finding  leaks  in  pneumatic  auto- 
mobile tubes.  The  tube  is  drawn  through  the  ring, 
which  is  several  inches  wide,  and  has  itsi  interior  di- 
vided into  two  annular  air  chambers.  When  a 
punctured  portion  of  the  tube  is  drawn  through, 
the  escaping  air  passes  through  a  flexible  tube  into 
a  bottle  containing  water,  the  bubbles  rising  in  the 
bottle  indicating  a  leak  in  that  section  of  the  tire. 

COTTON-PICKING  GLOVE— Figure  7  is  a  cot- 
ton-picking glove  held  in  position  on  the  hand  by 
means  of  a  wire  bracelet  at  the  wrist,  and  having 
wire  claws  at  the  ends  of  the  fingers  and  thumb. 

SPRAY  MOP  HEAD  (British  patent)— A  spray 
mop  head  for  use  in  washing  windows,  automo- 
biles, carriages,  and  the  like,  is  shown  in  Fig.  8. 
The  handle  of  the  device,  through  which  a  pipe  is 
run,  is  attached  to  a  hose  leading  to  the  water  sup- 
ply. The  inner  end  of  the  handle  terminates  in  a 
spray,  and  the  mop  is  attached  to  a  rod  protruding 
from  the  center  of  the  spray  head. 

FISHING  TACKLE  (British  patent)— An  in- 
genious tackle  for  the  sinker  and  bait  at  the  end 
of  the  fishline  is  illustrated  by  Fig.  9. 

PISTON  TUBES  FOR  PAINTS,  AND  THE 
LIKE — Figure  10  illustrates  a  new  type  of  con- 
tainer to  take  the  place  of  soft-metal  tubes  used  as 
containers  for  artists'  paints,  tooth  paste,  and  the 
like.  With  the  latter,  the  paint  or  paste  is  forced 
out  of  the  container  by  simply  squeezing  the  tube, 
but  in  the  new  container  the  forcing  out  of  the 
contents  is  accomplished  by  means  of  a  piston.  This 
piston,  which  is  located  at  the  base  of  the  tube 
when  the  latter  is  filled,  is  attached  to  a  thin  metal 
band,  which  passes  up  through  the  tube  and  is 
attached  to  a  key  in  the  head.  The  turning  of  this 
key  raises  the  piston  and  forces  the  contents  of  the 
tube  upward. 

ANOTHER  HOUSELIKE  AEROPLANE— 
Hardly  a  month  goes  by  in  which  the  United  States 
Patent  Office  does  not  allow  a  patent  on  an  aero- 
plane that  looks  more  like  a  frame  house  of  the  sum- 
mer-resort variety  than  a  vehicle  of  the  air.  The 
aeroplane  shown  in  Fig.  11  has  such  an  appearance. 

NONSLIPPING  WRENCH  (German  patent)— A 
nonslipping  wrench  of  a  simple,  yet  seemingly  prac- 
tical design  is  shown  in  Fig.  12.  This  wrench  will 
grip  five  sides  of  a  six-sided  nut,  and  it  is  not  nec- 
essary to  take  it  off  the  nut  to  secure  a  new  grip, 
as  the  pivoted  lip  readily  opens  up  when  the  wrench 
is  moved  to  the  right.  In  using  the  wrench  to 
loosen  or  remove  a  nut,  it  is  simply  turned  over. 
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DEAR    old    lady    had    been    presented    with  a 
parrot  from  the  Congo,  and  she  was  showing  it 
to  her  old  gardener. 

"You  know,  Horace,  that  this  parrot  comes  from 
the  Congo,  and  Congo  parrots  are  so  intelligent  that 
they  are  almost  human.  This  bird  whistles  'Home, 
Sweet  Home'  so  beautifully  that  the  tears  run  down 
Its  beak." 

"Yes,  mum,"  quoth  Horace,  "I  know  them  par- 
rots from  the  Congo.  I  used  'ter  'ave  one,  and  it 
whistled  'The  Village  Blacksmith'  so  bewtiful  that 
sparks  used  ter  fly  from  its  blooming  tail." 

"That  will  do,  Horace,  you  may  go." — India  Rail- 
way Gazette. 

"Are  you  the  leader  of  this  brass  band?" 

"No,"  replied  the  distressed  man  with  the  baton, 
"Every  man  in  this  band 
thinks    he's     a  soloist. 
I'm  the  umpire." — Wash- 
ington Star. 


You  should  not  lend  money  at  9  per  cent,  that  is 
usury.    Remember  that  God  from  above  sees  every- 


thing that  we  do. 

Just  so,  my  9  looks  as  a  6  from  above  !- 


-Le  Figaro. 


Richmond  woman 
in     her    employ  a 


A 
has 

colored  cook  who  has 
managed  to  break  nearly 
every  article  that  the 
household  contains.  The 
mistress's  patience 
reached  its  limit  recently 
when  she  discovered  that 
the  dusky  servitor  had 
broken  the  thermometer 
that  hung  on  the  house 
porch. 

"Well,  well,"  sighed 
the  lady  of  the  house,  in 
a  most  resigned  way, 
"y  o  u'v  e  managed  to 
break  even  the  thermom- 
eter, haven't  you?" 

The  maid  replied  in  a 
tone  equally  resigned, 
"Yessum ;  and  now  we'll 
have  to  take  de  weather 
jist  as  it  comes,  won't 
we?" — Railroad  Man. 


A  celebrated  lawyer 
once  tried  to  get  a  Bos- 
ton witness  to  give  his 
idea  o  f  absent-minded- 
ness. "Well,"  said  the 
witness,  who  was  a  typi- 
cal New  England  Yan- 
kee, "I  should  say  that 
a  man  who  thought  he'd 
left  his  watch  to  hum, 
and  took  it  out'n  his  poc- 
ket to  see  if  he'd  time  to 
go  hum  and  get  it,  was  a 
leetle  inclined  to  be  absent  minded." — Keystone. 


THE  LONDON  RIVALS 
Tramcar  —  I  can  carry  more  than  you  can. 
Motor- Bus  —  Yes,  but  I  can  run  anywhere,  and  you 
can't.   You're  tied  to  your  rails,  and  you  weigh  six 
times  as  much  as  I  do. — The  Car 


She  made  him  take  her  dust,  when  they 

In  motor  cars  did  whiz. 
But  things  have  changed.    They're  wed.  Today 

She  makes  him  give  her  his. 

— Milwaukee    Daily  News. 


"My  father  talked  me  into  taking  this  course  in 
domestic  science." 

"And  how  do  you  like  domestic  science?" 

"Well,  it  looks  like  or- 
dinary kitchen  work  to 
me.  If  my  suspicions  are 
confirmed  I  shall  drop 
the  course  and  make 
father  buy  me  a  $50  hat." 
— Louisville  Courier  Jour- 
nal. 


His  Wife— The  profes- 
sor is  in  the  laboratory 
conducting  chemical  ex- 
periments. The  profes- 
sor expects  to  go  down 
to  posterity  

(From  the  laboratory) 
— Br-r-r-r.  Bang! 

The  Visitor — I  hope 
that  the  professor  hasn't 
gone. — Tit-Bits. 


A  story  about  Signor 
Marconi  has  been  float- 
ing about  in  stock  ex- 
change circles. 

Mr.  Marconi,  at  a 
dinner  in  Newport,  was 
once  seated  beside  a  lady 
who,  confusing  him  with 
his  compatriot,  Mascagni, 
said : 

"Oh,  I'd  so  love  to 
hear  you  play  your  beau- 
tiful 'Intermezzo.'  " 

"I'll  do  it,"  the  inven- 
tor answered  promptly, 
"if  you've  got  a  wireless 
piano."  —  New  York 
World. 


Teacher — Willie,  give  three  proofs  that  the  world 
actually  is  round. 

Willie — The  book  says  so,  you  say  so,  and  ma 
says  so. — Harvester  World. 


The   late   Thomas  B. 
Reed,   when  a  lad,  was 
requested   to   bail   out  a 
small  boat  that  had  been 
leaking  badly,  and  was  almost  full  of  water. 

"I  can't  do  it,"  replied  Tom.  "It's  unconstitutional." 
"What  do  you  mean?"  inquired  the  owner  of  the 
boat. 

"The  constitution  of  the  United  States  says,"  re- 
plied the  future  statesman,  "that  'excessive  bail  shall 
not  be  required'  of  any  man." — Youth's  Companion. 


An  old  farmer  was  skeptical  as  to  whether  people 
who  were  miles  apart  could  really  talk  to  each  other 
over  a  telephone  wire.  One  day  a  near  neighbor  per- 
suaded the  farmer  to  call  up  his  wife  as  a  little  sur- 
prise. 

He  put  the  receiver  to  his  ear,  and  shouted:  "Hello, 
Jane." 

Just  then  a  flash  of  lightning  caused  by  the  heat 
of  the  summer  day  struclc  the  wire,  and  he  fell  sprawl- 
ing to  the  floor.  The  neighbor  was  chagrined  that  the 
old  man  should  meet  with  such  an  accident  on  his  first 
trial  of  a  telephone,  and  assured  him  that  such  a  thing 
would  not  happen  except  in  case  of  storms.  But  he 
would  not  try  again.  He  rose  to  his  feet,  and  shaking 
his  head  knowingly,  said: 

"It's  wonderful,  that  was  Jane,  all  right." — South- 
western Telephone  News. 


"Say,  Snibbs,  let  me  use  your  phone,  will  you?" 
"Sure.     What's  the  matter  with  yours?" 
"It's  all  right.    I  want  to  telephone  to  my  wife  that 
I'm  going  to  bring  a  man  from  out  of  town  to  dinner." 
"Well?" 

"He's  sitting  in  my  room  now,  and  I  hate  to  have 
him  watch  my  face  when  my  wife  tells  me  what  she 
thinks  of  the  proposition." — Telephony. 


"It  was  King  Midas,  wasn't 
thing  he  touched  to  gold?" 

"I  believe  so." 

"Poor  old  fellow." 

"Why  do  you  think  he 

"He  never  could  eat  a 
Chicago  Record-Herald. 


it,  who  turned  every- 


was  a  poor  old  fellow?" 
pickle  with  his  fingers." — 
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Have  You  Made  Your  Decision? 


THE  most  critical  moment  m  a  young  man's  lire  comes  when  he 
decides  on  his  trade  or  business.    That  moment  may  settle  the 
luccess  or  failure  of  his  whole  life. 

The  United  States  Navy  will  help  you  decide  on  a  successful  career. 

In  the  Navy  there  are  over  50  diiFerent  trades  and  kinds  of  work  besides 
seamanship.  If  you  have  already  chosen  your  trade,  and  practiced  it, 
you  pTo6aW}^  vise  it  in  the  Navy  and  enter  at  higher  pay  than  ordi- 
nary seamen.  If  you  don't  know  a  trade,  but  show  special  aptitude,  the 
Navy  will  help  you  select  one  and  will  teach  it  to  you. 

You  can  have  four  years  in  which  to  make  up  your  mind  whether  you 
are  doing  what  you  want  to  do  for  a  life  work  —  four  pleasant  years  in 
which  you'll  be  meeting  fine  fellows  and  seeing  the  world.  And  during 
all  those  four  years  you  can  be  making  and  saving  money. 

Call  on  the  officer  in  charge  of  the  Navy  Recruiting  Station,  in  your 
locality,  and  ask  all  the  questions  you  can  think  of.  He  will  tell  you  fully 
about  pay,  hours,  promotion,  trades,  training,  etc.,  etc.  And  will  advise 
you  whether  you  are  suited  for  the  Navy.  You'll  enjoy  meeting  the 
Navy  men  there.     They  are  a  fine  class  of  fellows. 

If  you  are  between  1 7  and  2  5  write  today  for  the  address  of  nearest 
Navy  Recruiting  Station.  We'll  also  send  you  a  copy  of  the  famous 
book,  **The  Making  of  a  Man-o'-Warsman,"  which  tells  in  simple 
language  and  interesting  colored  pictures  every  detail  about  the  daily  life 
of  the  enlisted  man.  Read  it,  and  show  it  to  your  parents.  You  ivon'i 
forget  to  send  if  you'll  send  today.  Address 

Bureau  of  Navigation,  Box  69*  Navy  Department,  Washington,  D.  C. 
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Every  Tool  in  These  Famous  Keen  Kutter  Kits 
is  Guaranteed  the  Highest  Quality  Produced 

The  finest  of  all  practical  gifts. 
Prices  range  from  $8.50  to  $125. 

The  best  Christmas  gift  for  a  man  who  appreciates  fine  tools  is  a  Keen  Kutter 
Tool  Cabinet.    No  other  gift  could  give  such  real  satisfaction. 
Keen  Kutter  tools  for  over  45  years  have  been  the  highest  standard  attainable. 
Every  tool  is  specifically  guaranteed  to  be  absolutely  perfect,  to  give  long  service 
under  the  most  exacting  conditions — or  your  money  back  from  the  dealer. 

mH  Ktmn 

Tool  Cabinets 

Each  Keen  Kutter  Cabinet  contains  the  very  highest  grade  Keen  Kutter  Tools, 
the  prices  varying  only  with  the  number  of  tools  and  size  of  the  Cabinet. 
Keen  Kutter  tool  kits  are  the  only  ones  sold  with  a  fui/  line  of  guaranteed  tools. 

Hence,  no  matter  whether  you  buy  the  smallest  kit  at  $8.50  or  the 
$125.00  outfit,  your  entire  satisfaction  is  assured — guaranteed  beyond 
any  possible  question. 

"The  'Recollection  of  Quality  "Remains 
Long  After  the  Trice  is  Forgotten 

Trade  Mark  Registered.  — E.  C.  SIMMONS. 

If  not  at  your  dealer's,  write  us. 

SIMMONS  HARDWARE  COMPANY,  Ine. 

St.  Louis.  New  York. 
Philadelphia.  Toledo.  UinneapoUs^  in» 
Sioux  City,  Wichita.  j^^'"'!'! 
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SAPOLIO 


is  in  charge  of  the  <*uplift  work"  in  the  community.   It  Cleans, 
Scours,  Polishes,  not  only  in  the  home,  but  the  Sapolio  spirit 
shows  itself  in  the  very  streets.     Sapolio-kept  homes  create  self- 
respect  and  a  community  interest,  and  everywhere  Sapolio 

Works  Without  Waste 

ENOCH     MORGAN'S     SONS     CO.,     Sole  Manufacturers 
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Let  Us  SHOW 
YOU  Hundreds 
of  Other  Testi- 
monials 


WOULD  YOU 
GIVE  $12  TO 
LEARN  THE 

AUTO  TRADE? 


Then  READ  Carefully- 

$50  would  not  buy  my  course. 
After  I  got  through  Book  4  of 
instructions  13  and  14,  15  and  16,  I 
had  a  job  grinding  valves.  I  did  the 
job  in  four  hours.  Next  day  I  put  on 
four  piston  rings,  which  took  six  hours. 
These  two  jobs  paid  for  my  Course.  I 
am  now  overhauling  an  engine  for  a 
party.   I  am  not  afraid  to  tackle  any  job 
now.  If  I  get  stuck  I  am  sure  I  can  find  the 
remedy  in  the  instructions.  I  knew  nothing 
at  all  about  an  auto  before, and  I  want  to  thank 
you  for  helping  me.—  Henry  G.  Ehredt,  523  E. 
8th  Av.,  Homestead,  Pa. 

If  we  prove  to  you  that  we  have 
started  hundreds  of  others  into  the 

repair  business  and  as  chauffeurs — who  had  no 
previous  experience  and  who  knew  no  more 
about  an  auto  than  you  do  right  now  —  will  you 
enroll?  —  of  course  you  would.  Now  the  next 
thing  for  you  to  do  is  to  write  me  just  as  quick 
as  possible  and  let  me  prove  it. 

H.  M.  Fewins  and  S.  T.  Slayback,  both  graduates,  are  now  running  a 
Garage  and  Repair  Shop  at  Woodbine,  Iowa. 

E.  Dwyer,  31  N.  Willow  St..  Montclair.  N.  J,  19  years  old,  receives  $26 
a  week  and  board. 

Harry  J .  Herbin,  Jamestown,  Kans, ,  was  a  fanner,  but  has  doubled  his 
income  repairing  and  selling  autos. 

W.  R.  McClelland,  Astoria,  111.,  was  an  auto  driver.  Became  profes- 
Bional  chauffeur  and  more  than  doubled  his  salary. 

Donald  Stewart,  Oakland  City,  Ind.,  became  a  chauffeur  at  $25  a  week. 

Andwe  could  continue  untii  lue  had  filled  this  and  several  more  pages. 


All  the  Result  ol  the  Dyke  System 

We  can  so  thoroughly  train  you  that  you  can  open  a 
repair  shop  or  drive  a  car  and  make  many  times  more 
than  you  are  making  now.  Don't  forget,  we  help  you 
get  your  start  with  our  Employment  Plan,  if  you  want  it. 

DYKE'S  NEW  IDEA  OF  TEACHING 
BY  MAIL  WITH  WORKING  MODELS 

is  something  new.  We  use  real  working  models  —  not  just  one 
but  Jive.  On  these  models  you  get  actual  practice,  see  the 
actual  operation  and  learn  more  than  you  could  from  the  auto 
itself —it's  easy  and  quick.  You  don't  have  to  study  hard  with 
this  system  —  we  teach  through  the  eye  —  a  7ie7u  idea.  We  are  the 
originators  of  the  system  of  teaching  by  mail  with  models.  We 
also  use  charts  — 175  of  them  and  a  16  page  manikin.  Our  40 
instructions  and  Repairman's  Instructions  are  simplicity 
itself —simple  as  A  B  C. 

Our  Employment  Plan  for  Students 

This  represents  years  of  work  to  provide  something  that 
no  other  school  had,  namely,  a  way  for  the  graduate  to  get 
acquainted  with  auto  and  garage  owners,  to  prove  his  ability 
and  to  immediately  secure  profitable  employment. 

Mr.  Dyke  has  been  identified  as  a  pioneer  inventor,  supply 
man,  etc.,  with  the  auto  industry  since  its  beginning.  He 
originated  the  first  auto  supply  co.  and  published  the  first  book 
on  autos  in  America*  No  other  man  with  such  experience  is  to- 
day teaching  others.  And  all  the  experience  and  inside  informji- 
tion  of  the  auto  business  he  has  thus  gained,  is  embodied  in  this 
Employment  Plan. 

HiF"  WRITE  TO-DAY  for  Details  of 
Employment  Plan  and  THIS  FREE  BOOK 

It  is  instructive  and  interesting— does  not  cost 
you  a  cent  and  places  you  under  no  obligations 
whatever— You  need  it  for  your  own  sake,  not  mine. 
Don't  n-ait— there' s  no  JIT o fit  in  waiting — WRITE 
NOW  and  learn  how  you  can  obtain  all  this  train- 
ing for  only  $12,  if  you  act  immediately. 

DYKE'S  CORRESPONDENCE  SCHOOL  OF  MOTORING 

Box  88,  Roe  Building,  ST.  LOUIS,  MO. 

NOTII. — This  U  a  chanc*  yon  may  never  have  a^ain  to  get  into  the  fastest 
jfrowing,  best  paving  industry  the  world  has  ever  known,  a  field  that  is 
p-owing  faster  than  men  tan  (jualify  for  the  work. 


A  BOOK  OF 

New  Mission  Furniture 
Designs 


IS  NOW  READY 

Part  3-Missioii  Furniture 

HOW  TO  MAKE  IT 

A 128  page  collection  of  excellent  new  designs 
that  have  never  before  been  published  and 
that  are  entirely  different  from  those  in  the 
books  Parts  One  and  Two  previously  issued. 

This  new  number  has  just  been  pub- 
lished and  those  already  in  possession 
of  Parts  One  and  Two  will  find  this 
an  even  greater  value  in  variety  and 
excellence  of  the  plans. 

A  feature  of  the  new  book  is  a 

Complete  Set  of  Dining-Room  Furniture 

Designed  to  Harmonize  Perfectly 

Here  is  the  complete  list  of  pieces: 

Arm  CJmir—Arm  Dining  Chair — Hall  Bench 
— Piano  Bench— Book  Back — Book  Stand  and 
Music  Rack — Book  Trough— Chafl,ng  Dish  Buffet 
— Folding  Card  Table  —  Side  Chair— Writing 
Desk — Dictionary  and  Magazine  Stand — Round 
Dining  Table— Princess  Dresser — Fern  Stand — 
Foot  Warmer  —  Hall  Tree  — Library  Table — 
Magazine  Rack— Magazine  Stand — Pedestal — 
Plate  Rack — Porch  Swing  —  Screen  —  Serving 
Table— Settee— Sewing  Table—  Sewing  Box—  Wall 
Shelf— Sideboard—  Umbrella  Stand— Den  Table- 
Oak  Table— Tabouret— Wardrober-  Window  Seat 

36  Designs — 50c  Postpaid 

128  Pages  Handsome  Cloth  Binding 

If  you  are  at  all  handy  with  tools,  you 
will  find  that  the  plainly  written  direc- 
tions, dimension  drawings  and  half- 
tone illustrations  will  enable  you  to 

Make  Your  Own  Furniture 
and  Save  Two-Thirds 

The  many  who  use  tools  for  pleasure 
will  find  this  book  a  working  guide 
which  will  furnish  many  moments  of 
delightful  and  profitable  occupation 
while  several  of  our  readers  have  been 
able  to  devote  their  entire  time  to  this 
work  by  disposing  of  what  they  have 
made  at  a  nice  profit.  One  man  made 
and  sold  $400  worth  of  one  piece  alone. 

Parts"  One  and  Two  in  this  series 
are  also  50  cents  each  postpaid 

ASK  YOUR  BOOK  DEALER 

Or  address  the  publishers 

Popular  Mechanics  Book  Dept. 

318  W.  Washington  St.  CHICAGO 
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SlOO 


Complimentary 


Xiiition  Credit 


Auditor  ^ 

America^  fiorresftotuUnce  School  of  Lau> 


-  /s  rectf^ed  on  or 


If  application  of    „  m  •     r  ^ 

cf   ^nn>orth,  Ilj,., 

6efor&    30  .  days   plea s 6  Credit  Jtm  Vijith  One  Hundred 

Dollars  for  tuition^  'em^erifig  th€  regular  tbr^t-year  course 
of  instruction.     Charge  to  advertising  account. 


This  Is  a  reduced  size  picture  of  the 
Complimentary  Tuition  Credit  Certificate 
we  give  you  free 


LAN 

This  $100.00 
Tuition  Credit 

FREE 


Offer  Expires  in  30  Days,  So  Write  if  You  Want  a  FREE  Scliolarsliip 

A  positively  tremendous  offer  for  the  ambitious  man.    Here  is  your 

opportunity  to  get  your  tuition  in  a  great  law  school — the  largest  in  the  world — positively 
without  a  cent  of  cost  to  you.  Graduate  correspondence  students  most  successful  in  passing  bar  ex- 
aminations. But  these  complimentary  tuition  credits  are  limited  in  number.  We  are  doing  this  for 
advertising  purposes  and  ofifer  will  be  withdrawn  in  thirty  days.   So  hurry.   Mail  coupon  for  this  startling  offer. 

Study  Law  at  Home  on  This  Great  Offer  l^'^i^:^^tnSl7.76i 

their  training  at  home.  Look  what  these  men  have  accomplished.  Our  graduates  are  filling  responsible  positions 
in  every  state  of  the  union.  Our  course  covers  the  same  ground  as  Harvard,  Columbia  and  other  big  law  schools. 


We  furnish  this  IVIagnificent  Law  Library  with  every  Free  Scholarship 

Twelve  of  the  most  magnificent  law  books  ever  published.  Written 
you  can  understand  every  detail  of  the  most  complex  law 
law  problems.   With  the  aid  of  these  splendid  volumes  in  connec-  a 
tion  with  our  masterful  lessons  and  lectures,  you  will  grasp  the  4^ 
subject  of  law  in  a  surprisingly  short  time.   Then  we  give 
you  a  Special  Business  Course.   Thus  you  get  a  thorough 
knowledge  of  commercial  law— invaluable  to  every  busi-  ^ 

ness  man.   Don't  fail  to  send  the  coupon  this  very  day.  American  Correspondence 

You'll  regret  it  if  you  don't.  ^    School  of  Law        Dept.  1199 

^         Manhattan  BIdg.,  Chicago 


WE  GUARANTEE 

to  coach  free  any  student 
failing  to  pass  a  bar  ex- 
amination. Our  course 
covers  l)oth  theory  and 
practice  and  prepares  for 
the  bar  in  any  state. 


lolarship  ■ 

itten  so  that  I 

FREE  Coupon 


SEND  IT  TODAY 

Think  of  it!    A  compH-  ^ 
mentary  tuition  credit  of 
$100,  covering  the  regular  three-year  course  of  instruction.  You  only  pay  ^ 
for  text  books  and  postage.  That's  all.   Get  full  details  of  the  greatest 
law  offer  ever  made.    Don't  fail  to  get  our  big,  new  school  catalog.  A 
book  you  should  have.    It's  FREE.   Remember  this  ofiFer  is  limited.       ^  Name 
This  is  the  opportunity  of  your  life.   Mail  the  coupon  AT  ONCE. 

AMERICAN  CORRESPONDENCE  SCHOOL  OF  U\W  ^ 

Dept.  1199,  Manhattan  BIdg.,  Chicaso,  III.  ^ 


Send  This  Coupon 


Gentlemen:  Without  any  ob- 
ligations    on  me  whatsoever, 
please  send  me  your  catalog  and 
particulars  of  your  free  scholarship 
offer. 


Address. 


Please  Mention  Popular  Mechanics 
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This  Superb  World's  History 

Shipped  Free 


15  Volumes  —  5000  Pages 
700  Illustrations — Splendid  De  Luxe  Edition 

Library  of 
Universal  History 

Yes,  shipped  free — just  as  we  announce. 
Unquestionably  the  world's  most  reliable  and 
trustworthy  History.  Used  in  250,000  homes. 
Adopted  by  Educators,  Schools  and  Colleges. 
Send  the  free  coupon  for  free  map  of  Panama 
and  sample  pages.  This  handsome  Edition 
is  bound  in  half  Morocco,  stamped  in  gold, 
marbled  edges,  or  in  Maroon  English  Crash  Buckram, 
all  printed  from  large  new  type,  one  hundred  double- 
page  maps  and  plans. 

PubUsher  Fails— Write  Today 
for  Great  Sacrifice  Price 

Do  not  fail  to  send  the  coupon  below  for 
the  most  sensational  price  on  history  that 
ever  has  been  made.  We,  as  underwriters,  ob- 
tained a  limited  number  of  these  books  upon 
the  failure  of  the  Publishers.  We  will  quote 
the  price  only  in  direct  letters,  for  we  are  not 
allowed  to  injure  future  sales  by  printing 
sensationally  low  prices  here.  This  is  a  chance 
of  a  life  time  to  secure  the  greatest  history  of 
the  world  ever  published  at  a  price  you  never  dreamed 
of  —  a  price  which  you  would  not  believe  possible. 

You  must  read  some  history.  Why  not  read  the 
best  ?  History  fixes  ambition.  It  broadens  the  mind. 
It  inspires  the  unworthy  to  worthiness.  The  late  Ex- 
President  Cleveland  said  of  the  work:  "I  am  sure 
this  history  will  find  an  important  place  among  the 
publications  intended  to  give  wider  familiarity  with 
historical  literature."  Dr.  Frank  W.  Gunsaulus, 
Pres.  of  Armour  Institute  of  Technology  says  :  "  It  is  a 
work  of  rare  genius.  Its  thought  is  clear  and  vigor- 
ous—  its  English  pure  and  elegant." 

"      ""V     I7D 17  U*   if  you  write 
.^rixlliEj  AT  ONCE! 

^      Write  Now.  Send  This  Free  Coupon.  If  you 

will  send  the  coupon  at  once  we 


FREE  COUPON 

American 
Underwriters 

Corporation  ^    will  mail  you  free  and  postpaid 

Dept.  1199  ^  a  map  and  profile  of  the 

171  N.State  St.,  Chicago  ^  Panama  Canal  showing 
With  the  understanding  tbat^  dams,  locks  and  CUtS,  a 
I  am  not  buying  anything  you  genuine  colored  territor 

-  ▼ 


may  send  me  free,  map  and  pro-  ^     ial  map  of  the  United 

file  of  Panama  Canal,  etc.,  also     ^    «;fnt<ic  tntrpthprwith 

free  sample  h  istory  book  and  quote  X     cJlr^iI    K  «  f 

me  the  special  underwriters'  price  ^^^P'^  DO  OK  Ol 
on  the  Library  of  Universal  History.    ^  history. 

AM.  UND.  CORP. 
V       171  N.  Stale  Si. 

^^"^^   >        Dept.  1199 

^  CHICAGO 


Address  . 


Occupation 


Please  Mention  Popular  Mechanics 


A  Train  Load  of  Books 

I  started  my  mail  order  book  business 
ten  years  ago,  and  during  the  last  eight  years 
I  have  sold  more  than  a  train  load  of  books  each  year 
—more  books  than  any  other  man  in  America.  Why? 
Because  I  buy  so  I  can  sell  cheaper  than  the  others, 
and  every  book  is  shipped  subject  to  return  at  my 
expense  if  not  satisfactory. 

Publishing  books  is  a  precarious  business.  Many  publishers  and 
booksellers  fail.  I  make  a  specialty  of  buying  bankrupt  stocks  of 
new  books  at  my  own  price,  and  regfular  stock  in  quantities  so  I 
can  retail  at  wholesale  prices.  I  now  have  a  big  [stock  of  over 
6,000  different  fine  library  sets  of  the  works  of  standard  authors 
and  single  volumes  on  every  subject,  which  I  offer  to  close  out 
this  season  at  lO  cents  to  SO  cents  on  the  dollar. 

Be  fair  to  yourself .  I  can  save  you  money.  Drop  me  a  postal 
card  and  get  my  prices  before  buying. 

Samfiie  Prices 
Deluxe  %  Morocco  ti^JlTn^.%i^l1utif^^^^^ 

Raiim#I  Cafe  $22.SO;  my  price,  $4.85.  Also  Dickens, 
UUIIIIII  «Cl9  Emerson,  Stevenson,  Klpllner  Scott,  De- 
Maupassant,  Hugo,  Dumasy  Eliot,  Carlyle  and  a  hundred 
others  at  25  cents  on  the  dollar  of  publishers'  prices. 
CSna-Ia  Koran,  H  mor.,  $2.00;  my  price,  48c.  Dante's  In- 
wlllKlw  fferno,  $6.00;  my  price.  90c.  Origin  of  Species,  and 
If  AiiiiMAe  500  other  good  titles,  $1.00;  my  price.  43c. 
fflllllllleS  Josephus,  $2.50;  my  price,  98c.  Handbook  off 
Oratory,  $5.00;  my  price,  $1.60.  Gift  books,  children's  books, 
instruction  books,  law  and  medical  books,  humor,  history,  biog- 
raphy, science,  etc.,  etc.    All  subjects  and  at  bargains. 

Regular  Stock-My  Prices  IKl!' ^^^.X'^'li 

Barbara  Worth,  90c.    Shepherd  of  the  Hills*  3Sc.  Calling 
of  Dan  Matthews,  3SCy  and  many  others. 

Free  Bargain  List 

Before  ordering  send  for  my  free  Bargain  List  of  all  my  thou- 
sands of  bargains  and  see  how  I  ship  books  on  approval,  to  be 
paid  for  after  examination  or  returned  at  my  expense  if  not 
satisfactory.  Send  for  my  Bargain  List  now.  Postal  card 
request  will  bring  it. 

DAVID  B.  CLARKSON,  The  Book  Broker 
I  240  Clarkson  Bid?.,  Chicago,  III. 


An  $8>50  Gas  Engine  Library 


for 


7  Books  [6  cloth  bound]  and  an  88  page  monthly 
magazine  one  year.  All  carriage  free.  Consists  of  The 
Gas  Engine  Magazine,  [specimen  copy  free],  G.  E. 
Troubles  and  Kemedies.G.  E.  Ignition,  Suction  Gas, 
Girl  and  the  Motor, Farm  Gas  Engines,  Questions  and  Answers, 
H.P.  Calculator,  G.E.  Foundations.  2,000  pages  timely  matter. 

THE  GAS  ENGINE  PUBLISHING  CO. 
209  E.  7tli  Avenue  Cincinnati,  O. 


liAfSIf^  Tricks, Books 
IflAUBU  and  Supplies 

Amateurs  supplied  as  well 
as  the  great  Professionals 
Easy,  interesting   and  entertaining. 
Mystify  and  astonish  your  friends. 
Large,  illustrated  professional    1  A  a 
catalogue  of  wonders.    Price    1  Uv 
Read  S  Covert,  821  E.  43d  St.,  Chicago,  III. 

WHITES  WEATHER  PROPHETS 

AN 

in  advance  what  the  weather  will  be. 
This  instrument  is  about  7}4  x  6K  in. 
Beautifully  decorated.     Makes  an 
IDEAL  XM  AS  GIFT.    Full  direc- 
,  tions  supplied  with  each.  Sent  prepaid 
,to  any  address  on  receipt  of  $1.00.  All 
guaranteed.  Agents  Wanted. 
'     David  While,  Dept.  16,  419  E.  Water  St 
Milwaukee,  Wis.  ^ 


XMAS 
GIFT 


200  KINDS  r^S  PUZZLES 

Sample  with  Catalog,  10  cents 
or  3  leaders  for  25  cents. 

WESTERN   PUZZLE  WORKS 
St.  Paul.  Minn. 


Every  Boy  His  Own  Toymaker 

Greatest  boys'  book  ever  written.  Tells  how  to  make  a  Steam 
Enprine,  Telephone.  Magic  l^antem,  Boats,  kites,  balloons, 
electrical  and  mechanical  toys,  traps,  flshing  tackle.  200 
illustrations:  alsocatalopr  of  150  puzzles,  Keller's  Magic  Ace 
Trick  Card  and  "  DoiiBi.E  Throat  "  warbler  and  bird  call  all 
for  only  10c.    WESTERN  PUZZLE  CO..  ST.  PAUL,  MINN. 
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^Fpor  countless  ages  the  tremendous  power  generated  by  Niagara  Falls  was^ 
wasted.  Today  science  has  harnessed  this  mighty  natural  force  in  the  ser- 
vice of  man,  and  factories  in  distant  cities  are  now  lighted  and  operated  by  power 
generated  at  Niagara.  Yet,  greater  than  this  former  waste  of  material  power 
is  the  colossal  waste  of  mental  power  through  lack  of  proper  memory  training. 

Are  You  Wasting  Your  Power? 

MEMORY  IS  POWER !  A  perfectly  trained  memory  is  absolutely  indispensable  to  the  man  or  woman 
who  expects  to  achieve  REAL  headway  in  life.  For  no  matter  how  brilliant  your  mind  may  be — no 
matter  how  great  your  natural  mental  aptitude — your  power  will  be  wasted  like  the  unharnessed  Niag- 
ara imless  you  possess  the  trained  ability  to  REMEMBER  what  you  know  precisely  at  the  right  time 

A  Perfect  Memory  Is  the  Key  To  Success 


The  mind  of  the  average  person  is 
filled  with  thousands  of  single  unre- 
lated ideas  which  waver  and  fluctuate 
like  the  waves  of  the  sea  with  eyery  passing 
emotion.  The  man  with  a  "wandering 
mind"  is  like  a  rudderless  boat  at  the  mercy 
of  treacherous  currents  and  eddies,  drifting 
helplessly  and  hopelessly  to  certain  failure. 


Successful  men  are  those  who  "harness"  their 
powers  through  ability  to  memorize  and  con- 
centrate. In  the  modern  business  battle  — 
matching  wits  each  hour  of  every  day  — 
the  ability  or  inability  to  think  on  your 
feet,  to  remember  instantly  and  accurately, 
means  gain  or  loss.  To  succeed  you  must 
be  "  forget-proof ."  Therefore  resolve  this 
very  day  to  "STOP  FORGETTING!" 


What  the  Dickson  System  of  Memory  Training  Will  Do 

P__.  Yfnj    My  System  of  Memory  Training  is  successful  because  it  is  thoroughly 
roi    A  uu   scientific  yet  intensely  practical  in  its  adaptability  to  the  needs  of  all.   It  is 
the  natural  easy  way  to  mental  mastery  —  the  short  straight  path  to  proficiency.  It  will 
teach  you  among  many  other  things :   How  to  remember  names,  faces,  facts,  figures, 
engagements,  etc.— How  to  acquire  the  habit  of  logical  thinking  with  the  power  to 
concentrate  at  will  on  any  desired  subject:   ability  to  memorize  studies,  pass 
examinations,  etc.—  How  to  focus  your  thoughts  effectively  on  the  vital  details  of  a 
business  proposition. —  How  to  think  on  your  feet  and  make  an  effective  extempora- 
neous speech. — How  to  overcome  self-consciousness  and  bashfulness,  etc.,  etc. 


I  Want  to  Send  You  My  Book,  "  How  to  Remember, 
Absolutely  FREE 

failures  to  great  successes, 


Simply  clip  the  coupon  and  mail  it  today.  It  will  explain 
clearly  the  course  that  has  raised  thousands  of  men  from 
You  can  have  this  same  training.   My  free  book  is  the 
first  step    Don't  delay.  Age,  education,  vocation  or  place  of  residence  makes  no 
difference.  Send  the  coupon  or  postal  today. 


How  to  Get  a  Free  Copy  of  This  Val« 

iiaKiA  \/rk1iimA  De  luxe  edition  handsomely  illustrated, 
UdUIC  V  UiUIIlC  richly  bound.    Is  exactly  suited  to 


meet  the  needs  of  the  man  or  woman  who 
desires  to  be  a  successful  public  speaker. 

The  price  of  this  1912  de  luxe  edition  is 
$2.00.  I  will,  however,  present  a  copy 
absolutely  free  to  every  student  who 
enrolls  for  my  course  of  memory  training 
within  ten  days  after  reading  this  offer. 


Prof. 
Henry 
Dickson 


America's  foremost 
authority  on  Memory 
Training,  Public  Speak- 
ing-, Self- Expression,  and 
rincipal  of  the  Dickson 
Memory   School,  Auditorium 
Building,  Chicago.   


Prof.  Henry  Dickson 
705  Auditorium  Bid?.,  Chicago,  III. 

Send  me  free  Booklet  "How  to  Remember,"  also 
full  particulars  how  to  obtain  a  free  copy  of  Dickson's 
"How  to  Speak  in  Public." 


NAME. 


City  State. 
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THE  PICTORIAL  REVIEW  OF  CURRENT  EVENTS 


15  Cents  a  Copy  Published  Monthly 

MORE  than  Ten  Thousand  cartoons  are  printed 
each  month  in  the  leading  newspapers  of  the  United 
States,  Canada,  and  principal  cities  of  the  Old  World. 

These  cartoons  were  selected  for  publication  only  after  earning  the 
approval  of  trained  editors  who  inspect  the  work  of  the  artists 
employed  by  their  papers.  CARTOONS  magazine  secures  these 
thousands  of  cartoons  from  all  parts  of  the  world  ;  each  cartoon  is  passed 
upon,  and  from  the  thousands  are  selected  more  than  two  hundred  picture 
editorials  deemed  worthy  to  stand  out  as  the  best  cartoons  of  the  month. 

And  CARTOONS  reprints  them  for  you  each  month 

It  is  practically  impossible  for  you  to  review  even  any  considerable  portion  of 
this  vast  collection  garnered  from  the  papers  of  the  world  but  Cartoons  make  it 
possible  for  you  to  have  before  you  each  month  200  of  the  verv  best. 

CARTOONS  is  the  Book  for  the  Man  in  a  Hurry 

Each  Cartoon  is  an  editorial  that  may  be  read  at  a  glance,  and  each  glance  instructs. 


BOUND  VOLUME  I  OF  CARTOONS 
IS  NOW  READY 


The  first  six  numbers  of  Cartoons,  con- 
taining over  1200  illustrations,  have  been 
bound  in  an  artistic  and  durable  cover  and 
the  bound  volume  is  now  ready  for  the 
friends  of  the  magazine.  Red  and  white  is 
the  color  scheme  of  the  cover.  The  bound 
volume  will  be  sent  prepaid  to  any  address 
in  the  United  States  or  its  possess'ons  on 
receipt  of  ONE  DOLLAR. 


To  the  old  friends  ot  Cartoons,  the 
bound  volume  comes  to  take  the  place  of  the 
early  numbers  of  the  magazine  that  may 
have  become  frayed  and  worn  from  constant 
handling.  New  friends  will  find  more  than 
I  200  illustrations  contained  in  the  volume, 
a  most  unique  historical  record  of  past  events 
of  the  world — a  book  that  grows  in  interest 
as  it  grows  in  age. 


Send  your  order  to  the  Circulation  Manager  of  Cartoons 
318  West  Washington  Street,  Chicago,  111. 
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HOW  TO  RUN  AN  AUTO 

IS  SELF-TAUGHT  IN 

AUDELS  ANSWERS  on 

AUTOMOBILES 

A  New  Book  from  Cover  to  Cover 

LATEST  —  PRACTICAL—  CONCISE  —  EXPLICIT  —  BEST 

THE  object  of  this  book  is  to  give,  in  the  easiest 
understood  form,  the  information  necessary  for  the 
proper  operation,  care  and  maintenance  of  an 
automobile. 

To  adapt  the  book  to  many  needs  the  subject  matter 
is  presented  in  the  form  of  questions  and  answers. 
Technical  terms  are  explained  or  made  clear  by  the 
wording  of  the  answer,  which  is  always  brief  and  direct. 

Any  one  of  the  definite  chapters  on  Carburetters, 
Ignition,  Gas  Engine  Operation,  How  to  Run  an  Auto- 
mobile, and  Overhauling  the  Car,  Battery  Troubles, 
are  alone  worth  the  price  asked  for  the  28  complete 
chapters  contained  in  this  book  of  512  pages,  illustrated 
by  380  illustrations. 

The  form  and  size  are  such  that  it  is  convenient  to 
handle  and  study. 

This  book  is  a  self-educator,  hence :  "  he  who  runs 
may  read  "  and  improve  his  present  knowledge  of  auto- 
mobile engineering,  and  proficiency. 

Handsomely  bound  in  durable  green  cloth  and  full 
leather  back. 

Audels  Answers  on  Automobiles  $1.50 


AUDELS 
ANSWERS 

ON 

AUTOMOBILES 


CARE 
RUNNING 

AND 

REPAIR 

NEW-YORK 


A  BOOK  WORTH  HAVING 

"Understand  Your  Car."    Elxplained  in  the  Following  Chapters: 

1.  Ready  Reference  Index.  2.  The  Automobile.  3.  The  Gas  Engine.  4.  The  Cycle  of  a  Gas  Engine.  5.  Brief  Outline  of  Gas 
Engine  Principles.  6.  Cooling  Systems.  7.  Fuels.  8.  Carburetters.  9.  Ignition.  10.  Timing  and  Balancing.  11.  Gas  Elngine 
Operation.  12.  Clutches.  13.  Transmissions.  14.  The  Drive.  15.  The  Differential.  16.  The  Running  Gear  17.  Tires.  18.  Brakes. 
19.  Ball  and  Roller  Bearings.  20.  Lubricants  and  Lubrication.  21.  Motor  Cycles.  22.  Electrics.  23.  Electricity.  24.  Dynamos 
and  Motors.  25.  Storage  Batteries.  26.  Methods  of  Circuit  Changing.  27.  How  to  Run  an  Automobile.  28.  Overhauling  the  Car. 

NONE  OTHER  JUST  AS  GOOD 


FREE  EXAMINATION 

We  don't  want  you  to  take  our  word,  or  anyone  else's  for  it. 
We  are  willing  to  send  you  the  book  without  deposit.  Use  it  seven 
days  in  connection  with  your  car.  Then  send  back  the  book  or 
remit  $1.50.   Could  anything  be  fairer? 

Cut  out  and  fill  in  your  name  and  address  plainly  at  the  bottom. 
Place  it  in  an  envelope  and  mail. 

This  Book  Will  Speak  for  Itself 


Theo.  Audel  &  Co.,  72  Fifth  Ave.,  New  York 

Kindly  mail  me  copy  of  Audels  Answers  on  Automo- 
biles, and,  if  found  satisfactory,  I  will  immediately  remit 
you  $1.50,  or  return  the  book  to  you. 


Name- 


Occupation  

Address  Dec.  P.  M. 
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POPULAR  MECHANICS  ADVERTISING  SECTION 


WORK  FOR  UNCLE  SAM 

Government  positions  offer  pleasant  employment  with  good 
pay.  Custom  House,  Internal  Revenue,  Bookkeeper,  Railway 
Mail  and  Post  Office  Examinations  everywhere  soon.  Any  Amer- 
ican citizen,  18  or  over,  eligible.  Common  education  sufficient. 
Our  free  booklet  shows  how  you  can  prepare  under  personal 
supervision  of  former  Secretary  of  Civil  Service  Examiners.  Write 
for  Booklet  to-day.  PATTERSON  CIVIL  SERVICE  SCHOOL, 
1235  Livingston  Bldg.,  Rochester,  N.  Y. 


FRENCH.  CERMAN,  SPANISH.  ITALIAN 

Can  be  learned  quickly,  easily  and  pleasantly,  at  spare 
moments,  in  your  own  home.  You  hear  the  living  voice  o£ 
a  native  professor  pronounce  each  word  and  phrase.  In  a  sur- 
prisingly short  time  you  can  speak  a  new  language  by  the 


LANGUAGE-PHONE  METHOD 


oonil>ined  with 

ROSENTHAL'S  PRACTICAL  LINGUISTRY 

Send  for  Booklet  and  Testimonials 
The  Language-Phone  Method 

9<il  Putnam  Hiiilding,  2  West  4.'>th  Street,  N.  T. 


STUDY  ADVERTISING 

A  well  trained  advertising  man  always  commands  a  high 
salary  and  there  are  good  positions  now  open  in  all  parts 
of  the  United  States.  We  give  each  student  FREE,  with 
pur  course  of  correspondence  instruction,  the  splendid 
"Library  of  Advertising;"  the  finest  work  on  advertising 
ever  produced.    Write  for  our  booklet  today. 

CHICAGO  COLLEGE  OF  ADVERTISING 
McCormick  Bldg..  Chicago 


I    TEACH     BY  MAIL 

WRITE  FOR  MY  FREE  BOOK 
"How  to  Become  a  Good  Penman" 

and  beautiful  specimens.  Your  name  elegantly 
written  on  a  card  if  vou  enclose  stamp.  Write 
today.    Address  F.  W.  TAMBLYN.  418  Meyer  Bldg..  Kansas  City.  Mo. 

ROYS  MAKE  YOUR  OWN  TOYS 

'-'^^  •■•  *^  The  Toymaker,  greatest  boys'  book  ever  written, 
tells  how  to  make  a  steam  engine,  telephone,  magic  lantern, 
boats,  kites,  balloons,  electrical  and  mechanical  toys,  traps, 
fishing  tackle.  200  illustrations.  Send  for  the  book,  and 
novelty  catalogue — all  for  10c. 


^AMERICAN  SUPPLY  COMPANY.  918  Union  St.,  ST.  PAUL,  MINN. 


MONTHLY  CASH  PRIZES 

Until  further  notice  in  this  magazine  the  Editor  of 
Popular  Mechanics  will  pay  two  cash  prizes  each  month  for 
the  best  original  contributions  to  its 

SHOP  NOTES  DEPARTMENT 

$10  for  the  Best  Contribution 
$5  for  the  Second  Best 

This  is  in  addition  to  our  usual  rates  for  such  contrib- 
uted articles. 

Quality,  not  length  counts. 

Checks  will  be  sent  on  the  last  day  of  each  month  for  the 
prize  articles  received  during  that  month.  Publication  in  the 
magazine  will  follow  in  about  two  months. 

PRIZES  AWARDED  FOR  OCTOBER,  1912 

First  Prize— LORENZ  SCHNEIDER.  Jonesboro,  Ark  $10 

"  A  Homemade  Bevel  Protractor" 

Second  Prize-S.  B.  MOORE.  Cleveland.  O   95 

"Stair  Steps  for  a  Steep  Pitch  " 

EXTRA  AWARD 

On  account  of  there  being  five  contributions  this  month 
each  of  which  deserved  second  prize,  we  have  made  an  extra 
AWARD  of  four  additional  second  prizes,  as  follows  : 

CHAS.  KAUFMAN,  Santa  Ana.  Cal   85 

"  To  Protect  the  Ways  of  a  Lathe  " 

JULIA  A.  WHITE.  Glenburn,  Pa   S5 

"  Eliminating  Cooking  Odors" 

GEO.  GARRISON.  E.  Orange.  N.  J     »5 

"  Knurling  with  a  Thread  Cutting  Tool" 

STANLEY  P.  McMINN.  Brooklyn.  N.  Y   S5 

"To  Prevent  Wing  JSuts  Falling  from  Bolts" 
All  accepted   contributions  to  our  departments,  "Shop 
Notes"  and  "Amatkur  Mechanics,"  are  paid  for  immedi- 
ately; checks  for  prize  awards  are  sent  at  the  end  of  each  month. 

Address,  EDITOR  POPULAR  MECHANICS 
318  W.  Washington  Chicago 


WHEN    YOU    WANT    ANYTHING   AND  DON'T 
KNOW  WHERE  TO  FIND  IT 
WRITE  BUREAU  OF  INFORMATION, 
POPULAR  MECHANICS  CHICAGO 


The  Ideal  Christmas  Gift 


For  the  Wide-Awake  American  Boy 

The  handsome  set  of  four  books — "  Mechanics  for  Young 
America"  and  "Amateur  Mechanics"  (Nos.  1,  2  and  3)  — 
each  book  bound  separately  in  Illuminated  Covers,  and  the 
whole  set  inclosed  in  a  heavy  Bristol  Folding  Case  with 
extension  clasp — will  be  sent  prepaid  to  any  address  for 

TOO  Things  a  Boy  Can  Make 
lOOO  Illustrations  Showing  How 

Thoroughly  Practical  and  Instructive 

Besides  telling  how  to  make  scores  of  things  useful  about  the  house, 
full  and  complete  directions  are  given  on  constructing  the  following 
and  hundreds  of  other  things  which  appeal  to  the  heart  of  every  boy. 

Electric  Appliances  — Steam  and  Gas  Engines  —  Motors— Wireless  and  Morse  Telegraph  —  Self- 
Propelled  Vehicles  —  Toboggans,  Bobsleds,  Ice-Boats  —  Boomerangs  —  Paddle  Boats,  Canoes, 
Rowboats  — Camping  Outfits  — Cabins  — Tents  — Fishing  Tackle  -  Magic  Lanterns  —  Search- 
lights—Cameras— Telescopes— Gliders  and  Aeroplanes  —  Kites  and  Balloons  — Aquariums  — 
Electric  Furnaces  —  Electroplating  Outfits  — Lathes— Foundry  Work  at  Home —Iron,  Copper, 
Brass  and  Other  Metal  Work  —  Bookbinding— China  and  Pottery  Kilns  —  Parlor  Magic  Tricks,  etc. 

Ask  Your  Book  Dealer  or  Address  the  Publishers 

POPULAR  MECHANICS  BOOK  DEPARTMENT 

3 1 8  W.  Washington  Street.  CHICACO 
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''History. Bridges  the  Gap  Between  the  Past  and  Present" 


RAPID  PROGRESS 
IN  RAILROADING 


Development  of 
Transportation 
Facilities 

Less  than  ninety 
years  ago,  the  first 
trip  of  a  locomo- 
tive upon  a  rail- 
road  was  made. 
Today  there  are  sixty 
thousand  miles  more 
track    in    this  country 
than  in  all  the  countries 
of  Europe  combined.  The  story 
of  the  wonderful  progress  in  the 
building  of  railroads    and  their 
equipment   is  graphically  depicted 
in  a  new  general  history — the  most 
thorough  work  of  its  kind  ever  published 


THE  UNITED  STATES 


"A  History  Wherein  the  Victories  of  Peace 
Are  Glorified  Above  the  Victories  of  War" 
Edited  by  Edwin  Wiley,  M.A.,  Ph.D., 
and  Irving  E.  Rines 
Assisted  by  many  well  known  American 
Historians 
Bound  in  Ten  Volumes 
Not  only  does  this  History 
tell  of  railway  development, 
but  it  gives,  for  the  first 
time  in  a  general  history, 
an  account  of  the  devel- 
opment of  every  phase  of 
transportation  systems  — 
informs  the  reader  where  and 
when  illuminating  gas,  electric  light, 
the  telephone,  telegraph,  and  anthracite 
coal  were  first  used  in  this  country.    It  is 


THE  ONLY  GENERAL  HISTORY  OF  THE  UNITED  STATES 

delineating  our  social,  religious,  aesthetic,  and  intellectual  life,  and  our  progress  in  industry,  commerce, 
finance,  banking,  economics,  etc.,  in  addition  to  events  of  a  Civil,  Political,  and  Constitutional  nature, 
from  the  earliest  times  to  the  present  day. 

OUR   COUNTRY  HAS   MADE   ITS   MOST   REMARKABLE  STRIDES 
DURING  THE  YEARS  OF  PEACE 

For  the  first  time  the  proper  space  is  devoted  to  achievements  other  than  military.  Our  grand 
country  of  the  present  time  is  not  the  outgrowth  of  a  few  wars  and  some  diplomacy  —  the  economic 
conditions  have  had  as  much  to  do  with  our  expansion  as  anything  else  —  perhaps  more. 

"The  United  States"  is  Bound  in  Ten  Superb  Volumes 
One  Additional  Volume  Without  Extra  Charge 
Complete  Cross-Reference  Index  With  Every  Set  of  Books  Purchased 

Next  to  the  narrative,  the  most  important  part  of  an  historical  or  reference  work  is  the  index.  The  editorial  arrange- 
ment of  "The  United  States"  renders  it  actually  an  encyclopedia  of  information  on  United  States  history.  Thus 
a  real  study  of  any  phase  of  our  history  may  be  made  with  the  positive  assurance  that  every  item  in  the  book  is  under 
that  particular  heading.  It  is  a  history  for  the  busy  man  who  desires  information  on  a  given  topic  in  a  hurry ;  for  the 
scholar  who  requires  an  exhaustive  source  of  information ;  and  for  the  young  pupil  whose  need  is  met  with  a  brief 
outline,  giving  all  the  facts  in  understandable  language.   Tear  off  the  coupon  below  and  mail. 


AMERICAN  EDUCATIONAL 


MAIL  TODAY 
ALLIANCE,  Dept. 


L.  WASHINGTON,  D.  C. 


Write  your  name  and  address  on  margin  below  —  tear  off  along  dotted  line  above  —  mail  at 
once  and  we  will  send  you  free  pamphlet  and  sample  pages. 
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Be  Boss 

In  the  New  Profession 

Thousands  of  men  are  needed.  The  new  pro- 
fession that  is  paying  big  money  wants  you  and  needs 
you.  Here  is  your  opportunity  to  get  into  it  now.  You 
don't  need  to  leave  your  present  employment.  Just  a 
few  hours  a  day  in  your  own  home  and  soon  you  get 
your  diploma  and  are  a  full-fledged  Meter  Engineer. 

Be  a  Meter  Engineer 

The  profession  of  Meter  Engineering  is  now  in  its 
infancy.  It  is  calling  for  men.  The  Central  Electric 
Stationsmust  have  MeterEngineers.  because  without  them 
they  cannot  operate.  Thousands  of  positions  now  open. 
Wonderful  opportunities.     You  can  get  into  the  pro- 


fession.  It  is  calling  you. 

A  $3000  Job  for  YOU 

Meter  Engineering  is  one  of  the 
best  paying  professions  in  the  elec- 
trical industry.  We  can  show  you 
hundreds  of  men  who  are  making 
better  than  $3,000 a  year.  How  would 
you  like  to  have  a  $3,000  job  six 
months  from  now?  Just  put  your 
name  and  address  on  the  free  coupon 
lars  absolutely  free.    Send  it  now— 


Special 

For  a  limited  time 
we  aremaking  a  spe- 
cial reduced  price 
offer  in  order  to  in- 
duce men  to  start 
the  study  of  Meter 
Engineering  right 
away.  Write  for  full 
particulars  at  once. 


and  get  full  particu- 
■today. 


Send  the  Coupon  and  Get  40-Page 


FREE  V 

Book  Coupon 


Book  FREE 


Do  not  delay  an 
instant.   Just  put 
your  name  and 
address  on  the  coupon  and  mail  it  to  us 
once.   We  will  send  you  absolutely 


Ft.  Wayne  Correspondence  ^ 
School         Dept.  1199  \ 
Fort  Wayne,  Ind.         ^  i 


ree  and^  postpaid.  40-paKe  book  on 
about  the  New  Profession  and  about 


Meter  Engineering.   It  tells  you  all 


our  school.  It  tells  you  how  you  can 
learn  to  become  a  Meter  Engineer 
your  own  home  during  your 
spare  time.  Absolutely  no  obli- 
Gentlemen:  Please  send  gations  of  any  kind  in  getting 
absolutely  free  and  prepaid  \  the  book._  Just  your  name  and 
your  book  on  Meter  Engineer-  \  address  is  enough.  But  write 
ing.  Also  send  me  full  partic-  today  -  now -  immediately 
ulars  of  the  great  special  offer  \  while  we  can  still  make  this 
that  is  now  being  made  to  induce  ^  great  special  offer, 
men  to  study  Meter  Engineering,  a 
I  assume  no  obligations  of  any  sort.  % 


Name. 


Address 


Fort  Wayne 
Correspondence 

School 
^     Dept.  1199 

\Fort  Wayne, 
Indiana 


Please  Mention  Popular  Mechanics 


This  book  makes  it  easy  for 

anyone  to  do  good  lettering 
12,000  copies  sold 

Contents: 

Block  Letters : 

Heavy,  Outline, 
Condensed,  Ex- 
panded, Fancy, 
Shadedand  Italics. 
Gothic  : 

Condensed,  Ex- 
panded, Italics. 
Roman : 

Fancy,  Italics. 
Script :  Modern, 
Architectural. 

12th  Edition- JUST  OUT 

Contains  40  different  alphabets  —  four  of  which  are  new, 

55c  postpaid 

Well  printed  on  fine  paper  and  handsomery  bound  in  cloth 

Spon&  Chamberlain  '^l^'io'it'& 


THISdOB  PAYS 

i25-150Week[^ 


You 


Can  Be  An  Auto  Expert 

We  teach  you  the  entire  subject  by  mail  in  10  weeks'  spare 
time,  and  assist  you  to  secure  good  position.  Demand  for 
trained  men  can't  be  filled.  Simple,  practical  and  personal 
instruction.  Free  auto  model  to  each  student. 

FIRST  I.ESSON  FREE-WKITE  FOR  IT  NOW 

Owners— we  supply  competent  men 
Empire  Auto  Institute.  210  Empire  Bldg.,  Rochester.  N.  Y. 

The  Original  AztComobile  School 


Here's  Your  Chance! 

Earn  $20.00  to  $35.00  a  week  Besides  Present  Salary 

We  must  develop  more  expert  moving  picture  operators  for  our 
customers  at  once.  Positions  paying-  big  money  open  I  You  can  learn  to 
become  expert  operator  right  in  your  own  home.  Experts  teach  you 
"personally."  This  is  no  correspondence  school.  A  chance  to  go  into 
business  for  yourself.  Special  offer  now— write  at  once — immediately  for 
full  particulars. 

IMOVING  PICTURE  SUPPLY  HOUSE  (Operator  Department) 
1199  Hoyne  BIdg.,  CHICAGO,  ILL. 


STUDY 


Become 
a  LBwyef 


LAW 


at  Home 


Legal 
Digiloma 

We  make  your  home  a  university.  Leading  Correspondence  Law  Course 
in  America— recognized  by  resident  colleges.  New  text,  specially  prepared  bjr 
20  Deans  and  Univ.  law  school  teachers.  We  guarantee  to  coach  free  any 
graduate  failing  to  pass  bar  examination.    Special  Business  Law-Course. 

Legally  trained  men  always    succeed."     Over  10,000  students  enrolled. 
Begin  now.    Easy  terms.    Catalog  and  Particulars  Free. 
La  SALLE  EXTENSION  UNIVERSITY.        Dept.  512.  Chicago.  IIL 


'Caricature,  Cartoon,  Conuc,  Commercial,  Fash- 
ions, Lettering,  Newspaper,  Magazine  and  Gen- 
eral Illustrating  taught  by  mail.  Booklet  6c. 
'  Boston  School  of  DraM  in?.  Albion  BIdg. ,  Boston,  Mass. 


MUSIC  TAUGHT 


p  H  g  g  AT  YOUR  HOME 


_        _  _  Write  Today 

for  our  booklet.    It  tells  how  to  learn  to  play  Piano,  Organ, 
Violin,  Mandolin,  etc.        Beginners  or  advanced  i)upils. 
AMERICAN  SCHOOL  OF  MUSIC,  SO  Lakeside  BIdg.,  Chicago,  III. 


BE  AN  ILLUSTRATOR, 
by  mail  how  to  draw  for  maga- 
zines and  newspapers. 
Send  for  Catalog 


I^arn  to  draw.    We  will  teach  you 
School  of  Illustration 
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The  Chaldean  Story 
of  the  Flood" 

Dug  Up  From  the  Ruins 
of  Ancient  Clialdea 


O  YOU  KNOW  that  there  has  been  dug  up  from  the 
ruins  of  old  Chaldea  a  complete  story  of  the  Flood  — 
the  same  in  every  detail  as  Moses'  account  in  Genesis 
—and  that  it  was  written  thousands  of  years  before 
his  version  appeared?  Hardly  one  in  a  million  has 
ever  had  an  opportunity  of  seeing  this  startling  story — 
HAVE  YOU?  But  it  is  one  of  the  many  thousand 
curiously  interesting  accounts  in 

The  Library  of 
Original  Sources 

now  for  the  first  time  available  to  the  general  public. 
Up  to  the  present  this  remarkable  Library  has  only  been 
sold  by  subscription,  but  by  taking  over  the  entire  unsold 
edition  from  the  publishers  we  secured  it  at  an  absolutely 
unheard  of  bargain.  Therefore  we  are  able  to  offer  the 
few  remaining  sets  to  Popular  Mechanics  readers 

AT  LESS  THAN  IT 
COST  TO  MAKE  THEM 


Send  us  the  attached  coupon  AT  ONCE,  and  we  will  tell  you  how  to  get  the  Library 
on  EASY  MONTHLY  PAYMENTS,  and  mail  you  FREE  a  book  of  rare  documents 
showing  curious  inscriptions  of  the  Ancients.    Remember  there  are  only  a 
limited  number  of  sets,  so  act  quickly.    Mail  the  coupon  NOW.  You  assume  no 
obligation.  No  salesman  will  call.  The  book  is  FREE. 

THIS  MARVELOUS  WORK  is  revolutionizing  modern  thought.   It's  turning  upside  down 
old  notions  and  ideas.   It  gives  the  authoritative,  rock-bottom  sources  of  our  knowledge  on 
ALL  SUBJECTS  OF  HUMAN  INTEREST  from  the  earhest  civilization  down  to  today  - 
the  inside  facts  which  the  average  person  has  never  even  heard  of. 

OVER  100  RESEARCH  SPECIALISTS  spent  10  years  gathering  the  contents  of 
this  great  work.    Ancient  and  remote  and  forgotten  civilizations  in  all  parts  of  the 
globe  were  uncovered,  and  age-buried  hieroglyphics  on  monuments,  tablets,  sun- 
baked bricks  and  palimpsests  yielded  their  secrets;  untiring  workers  ransacked  the 
hidden  literature  of  every  age,  ancient,  mediaeval  and  modern,  to  find  the  "  original 
documents"  that  shaped  the  civiHzation  and  influenced  the  thought  and  life  of 
the  world.   Nothing  like  it  has  ever  been  attempted  or  thought  of  before. 
You'll  be  amazed  at  the  wealth  of  information  this  unique  library  contains 

DO  YOU  KNOW  that  the  old  Egyptians,  5000  years  B.  C,  had  a  Bible 
which  they  called  the  " Book  of  the  Dead"?— Do  you  know  that  the 
Assyrian  sacred  literature  gives  the  story  of  the  Creation?  — Do  you 
know  that  books  and  newspapers  were  printed  in  Asia  thousands  of 
years  before  printing  was  invented  by  Gutenberg?—  Do  you  know 
that  Columbus  wrote  a  journal  of  his  voyages  to  the  new  world 
and  that  it  has  been  found,  translated  and  published? — DID 
YOU  EVER  READ  the  Ball  and  Tyler  Rebellion  ?  Luther's 
"  Ninety-five  Theses  "—which  he  nailed  to  the  church  door — 
or  Machiavelli's  "  Prince"? 

YOU'LL  FIND  THEM  ALL- and  thousands  of  others 
equally  as  curious  and  important  — in  the  Library  of  Original 
Sources.  Every  document  is  in  the  exact  words  of  the 
original,  translated ;  every  contribution  is  from  the  actual 
eyewitness  or  person  who  took  part ;  every  idea  is  in  the 
words  of  the  thinker,  investigator,  discoverer  or  inventor. 

JACK  LONDON  SAYS :  —  "  It  is  a  whole  library  in  itself. 
I  certainly  never  could  spare  these  books  from  my  shelves." 

10  lumptuous,  massive  volumes,  bound  in  rich,  deep  red 
Morocco ;  full-page  illustrations  on  India  Vellum,  pure  silk 
headbands,  printed  in  large,  clear  type  on  hand-made  paper, 
gold  tops— 'a  veritable  triumph  of  the  bookmaker's  art. 
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Will    INSTRUCT  PERSONALLY 
limited  number  selected,  ambitious  men  in 


Practical  Drafting,  Detailing,  Designing 

THERE  is  an  urgent  demand  throughout  the  whole  country 
for  practical  TRAINED  draftsmen.    Many  positions 
paying  from  $75  to  $100  a  week  always  open.    The  work  is  light, 
pleasant  and  profitable.    Unlimited  opportunity  for  expert  draftsmen  and 
designers.    Mail  coupon  AT  ONCE  for  valuable  book  "Successful  Drafts- 
manship."   It's  free — so  write  at  once. 

EARN  »125!y!  TO  »175?2 


at  the  start, 
and  selected 


Per 
Month 

A  most 
number 


That's  what  you  can  make  right 
wonderful  opportunity  for  a  limited 

of  ambitious  men.  For  over  20  years  I  have 
been  doing  expert  drafting  work.  I  am  CHIEF 
DRAFTSMAN  of  a  large  and  well  known 
company.  Never  before  have  we  felt  the 
need  as  we  do  today  for  men  who  KNOW 
practical  drafting  the  way  I  am  training  my 
students.  At  this  time  I  can  accommodate  a 
few  more  men  in  my  spare  time.  I  will  send 
you  my  book  "Successful  Draftsmanship"  with 
full  particulars  FREE. 

This  $15.00 
Drafting  Outtit 

Yes,  Free.  To  students  who  enroll  right  away.  No  expense 
to  you  for  instruments.  I  am  giving  this  remarkable  outfit  free 

in  order  to  encourage  ambitious  men  to  take  this  great  work  up  at  once. 
(The  big  companies  MUST  be  supplied  with  practical  draftsmen.)  Also — 
I  know  that  you  cannot  buy  in  your  town  AT  ANY  PRICE  a  set  of  drawing 
instruments  to  compare  with  these.  You  can  do  your  work  infinitely  better 
with  this  magnificent  outfit  which  I  will  send  you  free. 


FREE! 


Guarantee : 


I  absolutely  guarantee  to  instruct 
you  until  you  are  competent  and 
placed  in  a  position  paying;  from 
$125  to  $175  a  montli.    This  guarantee  is  binding. 
As  Chief  Draftsman  I  know  exactly  the  quality  and 
quantity  of  practical  training, knowledge  and  actual 
up-to-date  experience  you  must  have  in  order  to  ob- 
tain a  good  position  and  advance  to  the  highest  salary. 
Hence  I  can  make  this  unqualified  guarantee. 


Mail  FREE  Coupon  Now 


I  will  send  my  book  "Successful  Draftsman 
ship  "  absolutely  free  to  those  who  write  at 
once.   Also  full  PArtipulars  of  my  offer  to  instruct 


CHIEF 
DRAFTSMAN 
Engineer's 
Equipment  Co.,  Inc. 
Div.  1199,  Chicago,  III. 


you  PERSONALLY."  No  obligations  on  you 
whatsoever,  so  send  the  coupon  at  once. 


Chief  Draftsman 

Engineer's  Equipment  Co. 
(Inc.) 
Div.  1 1 99 
CHICACO     -  ILL. 

Address  • 


Without  any  obligations  on  me 
whatsoever.please  mail  your  book 
"Successful   Draftsmanship"  and 
full  particulars  of  your  "personal" 
instruction  offer  to  a  few  students.   It  is 
understood  that  I  am  obligated  in  no  way. 
whatsoever— pay  you  no  money. 


Name. 
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AUTOMOBILES 


GUARANTEED  "5,000  miles  without 
ancture.  If  your  tires  are  old,  don  t 
irow  them  away,  or  you'll  throw  away 
30  to  $200.  With  Durable  Treads  we 
iw  you  a  written  guarantee  for  5,000 
illes  without  puncture.  This  is  binding 
'hcther  vour  tires  are  new  or  old-tread- 
•wn.  rim-cut  or  rut-worn.  Durable 
.teads  cost  only  half  as  much  as  tires. 
Vrite  for  booklet  and  special  discount 
t  once  to  Colorado  Tire  &  Leather  Co., 

010    Broadway.    Denver.  Colo.  

MOTOR  Wagons— Read  the  "Power 
V»gou"  for  reliable  information  concern- 
ng  machines  employed  for  business  pui- 
)Oses.  Issued  monthly:  single  copies.  2a 
■ents;  $2  a  year.  The  most  valuable  jour- 
lal  of  Its  kind  published.  The  Power 
A'agon.    McCormick    Bldg..  Chicago. 

FOR    Sale   Cheap.     Kirkham    forty  hp. 
lutomobile    motor,    four    cylinder    4  5/16x 
11/lG    complete    with    magneto.  Going 
dieap:    move    quick.      Write:    price  and 
description.    C.  B.  Kirkham.  Savona,  X.  Y. 

AUTOMOBILE  dealers,  reach  country 
readers  through  ads  in  Boyce's  WeekUes. 
Circulation  1,000,000  weekly.  Send  for 
free  Result  Checking  Book.  Classified 
Dept..  500  Dearborn  Ave..  Chicago,  111. 

ACETYLENE,  welding  and  brazing  of 
automobile  parts  done  by  men  with  ex- 
perience.    Charges   reasonable.     Becker  & 

Shoemaker,  Elmira.  N.  Y  .  

SIMPLEST  way  on  earth  to  time  valves 
and    spark  .  on    automobile    and  gasoline 

engines.     Strong.    Homer,  Mich.  

PISTON    Rinss,     30c    each.  Merritt, 

?;ll  West  59th  Street.  New  York.  

IF  vou  are  looking  for  good  values  in 
used  cars  or  trucks,  get  our  pioposition 
before  you  buy.     Badger  Motor  Co.,  Mil- 

waukee.  Wis.   •  

OLDSMOBILE  "12  1/10"  1004.  Model 
"T."  All  accessories.  Running  order. 
Stamp  for   particulars.     Price,   $75.  Jesse 

Chapln,  New  Berlin.  N.  Y.  

WHITE  Steamer,  parts  and  repairs  for 
sale   cheap.    3025    Indiana    Ave.,  Chicago. 

Illinois.  

STEAM  Car  Correspondence  School.  Par- 
ticulars,  520  Fourteenth  St..  Denver.  Colo. 


2  CYLINDER 
Jonathan  Laubach, 


Rambler  Automobile, 
Benton.  Pa   


SLIGHTLY  used  tires— 28x3,  $5:  33x4. 
$10-  37x41/2.  $16;  30x3,  $5.50:  34x4,  $11; 
34x5,  $13;  32x3,  $5.75;  35x4,  $11.50;  35x5, 
$14.50;  30x31/2,  $7.50;  36x4,  $12;  36jc5, 
$15;  32x3%.  $8;  35x4i^,  $14;  37x5,  $16; 
Six?M.  $8.50;  36x4%.  $12.50:  38x5 V2,  $20. 
Carlsten- Williams-Co.,  22nd  St.  and  Mich- 
igan Ave.,  Chicago.  Mention  Popular  Me- 
chanics.  . 

FOR  Sale— Pope  Toledo— 5  passenger, 
$■•^25.    W.  H.  Gaines.  F^till  Springs,  Tenn. 

TWO  cylinder  engine  and  transmission 
(unit)  and  rear  axle  complete  from  Reo 
car.  Extra  heavy,  like  new;  $115.  New 
four  cylinder  engines.  F.  K  Alford, 
Gn-hen.  Ind.  

TWO  cylinder  opposed,  four  passenger 
roiidster.  20  horse  power,  $300;  fully 
equipped;  mechanically  perfect.  6739  Par- 
nell  Ave.,  Chicago.  

AUTOMOBILE  and  Motorboat  owners. 
Make  your  own  self-starter.  Send  one 
dollar  (not  stamps)  for  complete  working 
drawings  and  instructions.  Northern  Lab- 
oratorles.  Chicago.  

P'ORD  four  cylinder,  18  hp.  three  pas- 
senger, fine  condition,  fully  equipped.  First 
$210  takes  it.  W.  W.  Mackay,  Steuben- 
ville.  Ohio.  

FILL  your  own  tires.  Full  directions, 
including  receipt,  10  cents.  Lucas  &  Son, 
ISridgeport.  Conn.  ;  

FOR  Sale— 1000  Gleason  Truck,  20  hp. 
fiolid  tlre.s.  Write  .Tansen  &  Joosten,  Flana- 
gan.  111.  

ONE  Model  N.  Ford  runabout.  $150. 
Herman  Ka.skel.  Spencerville,  O.  

FORI)  owners  wanting  five  electric  lights 
available  anytime,  using  Ford  magneto  for 
charging  a  storage  battery  (self  contained 
.system).  Write  American  Battery  Com- 
pany,  1129  Fulton  St.,  Chicago.  

AUTOMOBILE  instructions,  four  weeks' 
course  covering  .sliop  a..d  road  work — pro- 
vision for  out-of-town  men.  Send  for  book- 
let. P.  M.  West  Side  Y.  M.  C.  A.  Auto- 
mobile School,  318  West  57th  St.,  New 
York,  N.  Y.   

AUTOMOBILES.  Sacrifice  sale  on  new 
and  used  cars.    Box  275,  Burlington,  Wis. 


Classified  Advertisements 

Advertisements  in  this  section,  10  cents  per  word,  each  insertion,  minimum 
10  words,  payable  in  advance.  To  insure  ads  being  inserted  under  proper  class- 
ified head  in  the  January  issue,  copy  must  reach  this  office  not  later  than 
December  1st. 


Brooklyn,  N.  Y.,  September  24,  1912. 

Fopuiar  Mechanics  Maga2ine,  Chicago,  hi. 

Gentlemen:  Allow  us  to  extend  our  heartfelt  thanks  for  the  exceptional  and  most 
unexpected  interest  being  taken  by  the  readers  of  your  magazine  for  our  line  of  work.  We 
must  admit  we  were  caught  unprepared  for  the  continuous  stream  of  replies  that  seem  never 
ending  ( considering  so  small  an  ad)  ,  having  received  over  six  thousand  replies  since  April, 
our  starting  month  in  your  magazine.  If  the  rest  of  your  classified  advertisers  are  enjoying 
the  prosperity  that  we  are,  through  the  popularity  of  your  far-reaching  and  wonder-working 
magazine,  their  indebtedness  to  you  is  far  greater  than  the  paltry  atr.ount  of  their  adver- 
tisement.  Again  thanking  you,  we  remain,  very  truly  yours, 

(Signed J    MAHLER,  117  Russell  Street, 


AUTOMOBILES  are  no  good  in  snow  or 
mud — Duryea  Motor  Buggies  are  all  right 
— new  models  for  1913,  prices  much  re- 
duced. These  cars  vveigli  only  800  pounds. 
They  have  ample  engine  power,  and  have 
been  simplified  to  the  point  where  there 
is  nothing  to  break  or  get  out  of  order. 
Ecgines  are  of  the  perfected  2-cycle  type, 
direct  radiation  from  copper  spines  is  used 
instead  of  water  cooling.  The  roller  drive 
is  a  perfect  and  trouble  free  substitute  for 
clutch,  transmission,  and  differential. 
Large  wheels,  solid  tires,  no  troubles. 
Send  for  catalogue.  C.  K.  Duryea  Motor 
Co.,   Saginaw,  Mich. 

$3,000—40  HORSE,  four  passenger  Pope- 
Ht;rtford  Roadster.  60  miles  guaranteed. 
Tires  good.  $775.  25  Horse.  R.  C.  H. 
Roadster,  full  equipment — everything.  Run 
just  810  miles.  Tires  very  good.  $530. 
Both  these  cars  personal  property,  officers 
of  this  company.  Always  had  best  care. 
Also  have  1910  Chalmers,  40 — seven  pas- 
set,ger.  Splendid  order.  $780.  Don't 
confuse  these  cars  with  ordinary  second- 
hand. Will  demonstrate  one  mile  or  fifty 
if  you  mean  business.  Guaranteed  as  rep- 
resented or  no  sale.  Send  5  stamps  for 
photo.  Minerva  Motor  Co.,  210  Sixteenth 
St..  Milwaukee,  Wis. 


FRED'K  A.  Smith  Co.,  Inc..  want  good 
live  men  to  handle  their  line  of  Pleasure 
Cars  and  Auto  Trucks,  Exclusive  territory 
given,  Al  references  required,  only  men  of 
the  highest  integrity  need  apply,  address, 
230  West  58th  St..  New  York  City. 


"THE  How  and  Why  of  the  Automobile" 
— A  200-page  book  of  practical  infonnation 
for  seekers  after  the  fundamental  facts  re- 
garding the  gasoline  engine  and  its  appli- 
cation to  the  motor  car.  Interesting  and 
instructive  to  both  the  beginner  and  the  ex- 
pert. Bound  in  full  cloth— 250  illustra- 
tions. Pi-ice  $1.00  postpaid.  Popular  Me- 
chanics Book  Dept.,  Chicago. 

AUTOMOBILE  model.  Every  part  shown 
and  named.  You  can  to  all  intents  and 
pur-poses  take  off  the  wheels,  raise  the 
hood  and  remove  the  body;  exposing  to 
view  the  vital  parts.  The  only  practical 
method  of  studying  the  automobile.  Price 
50  cents  postpaid.  Popular  Mechanics 
Book  Dept.,  Chicago. 


AUTOMOBILE  SUPPLIES 


TIRE  Specials.  Guaranteed  Tires.  1912 
fresh  stock;  just  bought  an  entire  surplus 
stock.  Order  today  while  tliey  last;  28x3 
—$8.90.  Tubes,  $2.40;  30x3— $9.60— $2.53 : 
30x31/2  —  $12.75  —  $3.35;  32x3y2  -  $14.20 
—$3.55;  34x4— $21.25— $4.80.  Other  sizes, 
prices  in  proportion.  Write  for  complete 
list.  We  ship  C.  O.  D.  subject  to  exam- 
ination upon  receipt  of  expre.ss  charges. 
Para  Auto  Tire  Co..  1425  Michigan  Ave., 
Chicago.  111.  . 

TIRES— New  1912  Para— Imperial  firsts; 
full  names  and  serial  numbers :  fully 
guaranteed  3.500  miles;  28x3.  $9.15;  30x3, 
$10.22;  30x31/2,  $14.85;  32x3i/2,  $15.82; 
34x4  $22.76.  Other  sizes  at  same  sav- 
ing Shipments  C.  O.  D.  privilege  of  ex- 
amination. No  deposit  required.  The 
Atlas  Tire  Co.,  Kansas  City.  Mo.  

FOR  sale,  new  four  cylinder  motors  at 
sacrifice  prices,  owing  to  change  of  1913 
design  to  six  cylinder  car.  ^^ .  H.  Mc- 
Ii.tyre  Co.,  Auburn,  Indiana. 


FORD,  Buick,  Overland,  E.  M.  F.,  Max- 
well, Air-Friction  Carbureters,  drive  your 
cars  three  miles  per  hour  on  high.  Much 
more  speed;  much  less  gas.  Starts  ea.sy 
in  cold  weather.  Satisfaction  or  refund 
money.  Air-Friction  Carbureter  Co.,  Day- 
ton.  Ohio.  

TIRES,  Columbia  Cases.  3.500  miles 
guaranteed  28x3.  $9.65;  30x3.  $10.25;  20x 
3V2.  $14.60:  32x31/2.  $15.45;  34x3i/2,  $17.20; 
34x4,  $20.50;  36x4,  $22.50.  Send  10% 
with  order.  Buy  direct  from  Vanderpool 
Tire  &  Rubber  Co.,  Springfield,  Ohio. 
Tube  Vulcanizer.-  $1.     ■  ■  

CHARGE  the  battery  yourself.  "Amer- 
ican" rectifiers — all  sizes.  Storage  bat- 
teries— all  sizes.  American  Battery  Com- 
pany.  1127  Fulton  St.,  Chicago.  

PLATE  your  brass  trimmings  with  Ar- 
Gen-Lor.  A  pure  silver  plate  in  one  min- 
ute. Price,  one  dollar.  Forest  City  Sales 
Company.  Fremont,  Nebr.  

24  HP.  ELMORE  Engine,  also  20  hp. 
Alamo  Stationary  Engine,  both  good  con- 
dition; cheap.  Converse  &  Smith,  Detroit, 
Mich.  

KEEP  your  automobile  bright  as  new; 
our  polishing  cloth  does  it.  By  mail  25c. 
Edwin  Wallace  Compapy,  Box  1011,  Dallas, 
Texas.  

FOR  Sale.  50  small  steam  auto  en- 
gines, $5  to  $10  each.  Lucas  &  Son, 
Bridgeport,  Conn.  

CYLINDER  rebored,  including  new  piston 
and  rings ;  $8  to  $12  a  cylinder.  Sterling 
Engine  Co.,  331  S.  Clinton  St.,  Chicago.  111. 

AUTO  Clirtch  Slipping  Cured.  Bull  dog 
automobile  clutcli .  dressing  greatly  increases 
life  of  clutch  and  bra,kg  linings  and  very 
appreciably  incr'eases '  their  holding  power 
and  efficiency.  6  ounce  can  by  mail.  60c 
postpaid.  Bull  dog  Clutch  and  Belt  Dress- 
ing Co.,  Waynesboro,  Pa.  Garage  Owners. 
We  have  an  attractive  proposition  to  of- 
fer  you.  

FORD  Owners.  Here  is  a  self-starter  for 
your  car  that  will  start  it  without  crank- 
ing. Installed  in  2  hours,  no  mechanical 
changes  on  your  engine.  Uses  gasoline 
the  natural  fuel.  Only  $16  complete  with 
4  special  plugs.  Guaranteed.  Send  po.stal 
for  pamphelet.  Northern  Laboratories, 
Dept.  P,  Chicago.   

HOW  to  time  automobile,  motorcycle, 
marine  and  stationary,  gas  engines.  Also 
magnetos  and  timers  with  do  and  don'ts; 
postpaid  25c.  J.  C.  Gehring,  Ft.  W'ayne, 
Indiana.  

KETLLY  Vulcanizer,  regular  price  $3.50, 
$1.50  with  this  ad.  Agents  wanted.  Kelly 
Vulcanizer,  45  Ct.  and  Congress  St.,  Chi- 
cago.  111.  

ANTI-FREEZE  protects  your  r?.diator 
from  freezing.  Two  expert  formulas  for 
50c.  Chemist,  1535  Grand,  Kansas  City. 
Missouri.  

REPAINT  your  car  yourself— with  our 
materials  and  full  instructions,  you  can 
repaint  your  car  as  well  as  a  regular 
painter  and  save  from  $25  to  $50,  depend- 
ing on  its  size.  Previous  experience  un- 
necessary. Latest  colors.  Write  today 
for  full  information  and  color  cards.  We 
a!.so  make  Liquid  Gun  Metal,  the  National 
Brass  Enamel,  $1  a  can,  express  prepaid. 
The  oidy  article  of  proven  merit  for 
lamps,  radiators,  etc.  No  polishing. 
Arsenal  Varnish  Co.,  Dept.  P.  Rock  Island, 
Illinois, 
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AUTO  tires  mended  in  one  minute. 
Write  for  particulars.  M.  R.  Silvernail, 
Altamont,   N.  Y.  

TIRES — New  fresh  stock,  while  they  last: 
2Sx3.  $7.75;  30x3,  $8.00;  SOxSVa,  $11.50; 
32x3%,  $12.40;  34x4,  $18;  other  sizes,  prices 
accordingly,  write  for  complete  catalog. 
10%  with  order,  balance  C.  O.  D. ;  ex- 
amination allowed.  Para  Auto  Tire  Co., 
1417  Michigan  Ave.,  Chicago,  111.  

STEAM  auto  boilers  bought,  sold  and  re- 
paired. J.  L.  Lucas,  No.  2  Fox  St., 
Bridgeport,  Conn. 


MOTORCYCLES    AND  BICYCLES 


SUPPLIES— One  thousand  guaranteed 
articles  shown  in  our  big  fiee  catalog  P. 
at  rock  bottom  prices.  Kellers  25c  book- 
let, construction,  management  and  care, 
now  15c.  Motorcyclist,  dollar  magazine, 
25c  for  trial  half  year.  Indian  Mica  Spark 
Plugs  two  for  $1.  Complete  line  motor 
repair  paits  for  10  leading  makes  sent  pre- 
paid at  manufacturers  prices.  Motorcycle 
Equipment  Co.,  Hammondsport,  N.  Y.  

FOR  Sale.  Reading  Standard  1911,  4 
hp.  belt  drive,  free  engine,  magneto,  cushion 
frame,  new  tire  and  belt,  luggage  car- 
rier, foot  rests;  extra  fine  condition,  $115. 
Gecrge  C.  Ream,  Greenville.  Ohio.  

WE  have  a  laige  stock  of  exhaust  valves 
to  fit  M.  M.'s,  Indian's,  Thor's,  Emblem's, 
etc.  Piice,  $1.50  each,  postpaid.  Also  a 
bargain  on  a  twin  Magneto  M.  M.  $125. 
Anderson's  Motorcycle   Store,    Batavia,  111. 

7—8  HP.  1912  HARLEY-Davidson,  Ful- 
Floteing  seat,  free  wheel  control.  Prest-0- 
Litfc  tank,  horn  and  Old  Sol  Lisht,  $210 
takes  it.    L.  H.  Batchelder,  Wendell,  N.  H. 

FOR  Sale— 1912  Twin  7  Indian,  used  but 
three  months ;  in  excellent  running  order ; 
$175.  Address  Joseph  Mattes,  Odebolt, 
Iowa.  

WE  pay  cash  for  second-hand  motor- 
cycles. Send  description  and  lowest  price. 
Harry  R.  Geer  Co..  888  McLaran  Ave.,  St. 
Louis,  Mo.  

EXCELSIOR  1912  belt  drive  twin.  Per- 
fect condition.  Run  600  miles.  Large 
lamp  and  Prestolite  tank.  Must  sacrifice 
for  $200  cash.  M,  P.  Woodward.  Cold- 
yater,  Mich.  

MAGNETO  Harley,  new  tires;  magneto 
Excelsior  with  clutch;  7  hp.  Indian,  new 
tires;  all  1911  model.  Choice  $125.  O. 
Bay  Stanfield,  Kokomo,  Ind.  

FOR  Sale — M.  M.  Motorcycle,  4  hp. 
Fine  order.  Bosch  Magneto.  $95.  G.  P. 
Jenkins,  256  W.  55th  St.,  N.  Y.  aty. 

SINGLE  Merkel,  best  condition,  sacrifice 
for  $125.  M.  Caldarello,  1037  E.  5th.  Kan- 
sas  City,  Mo.  

PIERCE  four  cylinder  two-speed  1911. 
only  $165.  H.  Melching,  219  W.  5th  St.. 
Newport,  Ky.  

1912— YALE  single.  Write  for  partic- 
ulars.     George  Reinders.   Elm  Grove,  Wis. 

EXCHANGE— Brand  new  Eismann  Mag- 
neto, Rayfield  carbureter.  Want  motor- 
cycle.    R.  S.,  Box  251,  Mason  City.  Iowa. 

FIVE  slightly  used  1912  motorcycles, 
three  automobiies,  cheap.  Walter  Robb. 
Canal  Dover,  Ohio.  

MINNEAPOLIS  two  speed.  1911,  good 
co.'idition;  new  tires.  Bargain.  A.  Jos. 
Wolf,  1401,  15  Street,  Altoonn,  Pa.  

FOR  Sale— One  31/2  hp.  motorcycle,  $65. 
T.  A.  Pophanken.  New  Ulm.  Texas.  

2  SPEED  gear  to  fit  any  chain  driven 
motorcycle.    Jonathan  Laubach.  Benton.  Pa. 

EVERYBODY  rides  our  motorcycle.  10 
days  free  trial.  Send  no  money.  Sec- 
ond-hand and  rebuilt  motorcycles  $25  to 
$100.  Indians,  Excelsiors,  Kultures,  Thors, 
Yales,  Harleys,  Armacs.  Every  machine 
guaranteed  for  one  year.  Buy  direct;  save 
dealers  profit.  Send  for  catalogue.  Den- 
ninger  Cycle  Co..  Rochester,  N.  Y.  

FOR  Sale — Three  horse  motorcycle;  good 
condition;  also  one  motorcycle  spark  and 
one  jump  spark  coil,  12"  llOV  DC.  fan 
motor.  All  bargains.  N.  Johnson,  512 
S.  Vine,  Newton,  Iowa.  

1912— 7— INDIAN,  3  new  tires,  speed- 
ometer and  numerous  parts.  Perfect  con- 
dition. Intelligently  used.  $200.  E.  R. 
Johnson,    217%    W.   Center.   Marion.  Ohio. 

FOR  Sale— An  Indian-twin,  7  hp.  1912. 
A.   Landergott.    Crandon,  Wis.  

BICYCLES  make  useful  and  economical 
Birthday  and  CTiristmas  presents,  mens, 
boys  or  girls.  $5  up.  William  McDougald, 
1118  N.   Clark   St..   Chicago,  III.  

INDIAN  motorcycle,  also  Harley  David- 
son. Excellent  condition;  a  bargain.  P. 
Kohnke,  10558  Torrence  Ave.,  Chicago,  111. 


MOTORCYCLE  Riders.  Send  25c  one 
years'  subscription.  Has  Motorcycle  and 
Gas  Engine  Department,  etc.  Digest,  Grand 
Rapids,  Mich.  

WANTED  a  motorcycle,  cheap.  O.  Fan- 
sel.   Highland  Ave.,   Burlington,  Iowa. 

PRACTICALLY  brand  new  "Pierce,"  4 
cylinder.  Sacrifice  for  cash  at  once. 
Write  quick.    H.  C.  Wing,  Greenfield,  Mass. 

MOTORCYCLE  Manual— Construction  and 
operation  of  a  motorcycle  fully  described 
and  illustrated;  complete  trouble  chart; 
125  pages;  cloth  bound,  50  cents  postpaid; 
paper  covers,  25  cents.  Motorcycle  Manual, 
51  Chambers  Street,  New  York.  

BIG  bargains  in  second-hand  motorcycles. 
$25.00  up.  Indians,  Harleys,  Thors,  Excel- 
siors and  Merkles.  Write  for  full  descrip- 
tions. Howard  A.  French  &  Co.,  Baltimore, 
Maryland.   

BIG  bargains  in  good  motorcycles  we 
have  taken  in  exchange  on  new  ones.  Send 
for  special  bargain  list.  Shaw  Mfg.  Co., 
Galesburg,  Kansas.  

MOTORCYCLE  cases  fully  guaranteed. 
Bailey  type  tread  28x21/2,  $6.95;  tube, 
$2.15;  by  mail,  $2.30;  on  receipt  of  25% 
amount  of  order  we  ship,  allow  examina- 
tion. Vanderpool  Tire  and  Rubber  Co., 
Springfield,  Ohio.  

50  USED  motorcycles,  guaranteed  run- 
ning order;  $25  up.  Shipped  on  approval. 
PARTS  for  F.-N.'s,  Curtiss.  Royals,  Pio- 
neers, M. -M.'s,  Indians,  Thore.  New  York 
Motorcycle    Co.,    New   York  City.  

PREPAID  Motorcycle  Supplies.  Send  for 
catalog  listing  every  motorcycle  accessory. 
All  goods  shipped  prepaid.  You  will  save 
money.  Immediate  shipment.  Write  a 
postal  now.  Saufley  Supply  Company, 
Kansas  City,  Mo.  

DON'T  buy  a  Bicycle  Motor  Attachment 
until  you  get  our  catalog  and  prices.  Shaw 
Mfg.  Co.,  Dept.   27.  Galesburg,  Kansas. 

MOTORCYCLE  and  Bicycle  Repaiiing— 
a  300-page  book  of  up-to-date  practical  in- 
formation. Profusely  illustrated.  Price  $1 
postpaid.  Popular  Mechanics  Book  Dept., 
Chicago. 


AERONAUTICS 


COMPLETE  plans  drawn  to  scale,  ac- 
companied by  clear  building  instructions — 
Wright  3  f.  biplane,  25c;  Bleriot  3  ft. 
monoplane,  15c;  "Cecil  Peoli"  champion 
racer  (official  record  1,691  ft.),  25c.  Send 
5c  for  our  new  40  pp.  illustrated  catalog, 
most  complete,  including  Rules  for  Model 
Contests.  Ideal  Aeroplane  &  Supply  Co., 
82%  West  Broadway.   New  York.  

CAS  Plane.  Man  having  model  of  new 
air  craft  believed  to  be  able  to  cross  the 
Atlantic  wishes  to  go  into  partnership  wifh 
some  business  man  who  is  willing  to  fur- 
nish enough  money  to  build  the  original. 
Believed  to  be  able  to  carry  more  weight 
than  any  other  aeroplane.  Write  to  Carl 
Wittenberg,  216  East  117th  St.,  New  York 
City.  ^ 

AEROPLANE  Builders!  We  furnish 
Plans.  Wright  passenger  biplane,  $3. 
Nieuport  20-30  horsepower  monoplane,  $2. 
Deperdussin  racing  monoplane,  $3.  Pat- 
terns for  building  Wright,  Bleriot,  Nieu- 
pcrt  nbs,  $1  each.  "Aviation,"  Lawrence, 
Kansas.  

BUILD  an  "Ideal"  three  foot  Racer  and 
win  prizes.  1,000  feet  guaranteed.  Com- 
plete building  materials,  including  draw- 
ing and  finished  propellers,  $2  prepaid. 
Plan  only,  15c.  Ideal  Aeroplane  Supply 
Co.,  New  York.  

FOR  Sale.  Fifty  hp.  Kirkham  six  cyl- 
inder aviation  motor  taken  as  part  pay- 
ment for  larger  motor;  just  as  good  as 
new  and  guaranteed  a  genuine  bargain. 
Prices,  photo  on  request.  C.  B.  Kirkham, 
Savona,  N.  Y.  

AIONOGLIDER— Racing  type.  Guaran- 
teed Flyer,  $25.  Knockdown.  $19.  Plans. 
$1.  Wright  Glider  Plans,  $1.  "Aviation," 
Lawrence,  Kansas.  

CURTIS  Convertible  Hydroaeroplane. 
Scale  drawing  and  concise  building  instruc- 
tions, 35c.  Ideal  Aeroplane  Supply  Co., 
New  York.  

SALE  or  Trade.  Aeroplane — biplane 
type.  Cash  or  trade  for  good  twin  motor- 
cycle. J.  A.  Reed,  326  W.  Greenwich  St., 
Reading.  Pa.  

BLERIOT  Monoplanes.  Latest  types 
with  Gnome.  Robert.s  or  other  engines. 
Single  seaters  and  passenger  machines. 
Tuition  free  to  purchasers.  Special  ma- 
chines built  to  order.  Submit  drawings 
for  estimate.  Illustrated  catalogue  free. 
American  Aeroplane  Supply  House,  Hemp- 
stead, N.  Y. 


METROSCOPE  cane.  $1.  Tells  you  how 
high.     W.    Vanderpool,    Springfield.  Ohio. 

WANTED — We  want  to  supply  you  witl 
everything  for  aircraft  and  we  want  you 
to  know  our  policy  of  Cut  Prices  and  a 
Square  Deal.  "Let's  Get  Together." 
World's  finest  catalog  now  off  the  press  for 
6  stamps.  Heath  Aerial  Vehicle  Co.,  Chi- 
cago^  

RUBEL  Companies  factory  built  biplanes 
and  monoplanes,  $150  up.  All  guaranteed 
flyers.  Must  be  sold.  Winding  up  bank- 
rupt sale.  Descriptive  list,  four  cents. 
"Aero."   Louisville,  Kentucky.  

GREY  Eagle  Motors— Light,  strong,  effi- 
cient and  economical.  No  pumps,  radiator 
or  water  to  bother  with  in  cold  weather. 
Reducing  weight  and  head  resistance  thi:s 
more  efficiency  applied  to  the  plane.  Write 
today  for  particulars  and  booklet  on  Grey 
Eagle  efficiency.  Kemp  Machine  Works, 
Muncie.  Indiana.  

LATEST  Achievement.  "Held"  English 
Racing  Model.  Eight  mile  flights.  Guar- 
anteed. Size,  36"x24".  Twin  propellers. 
Cloth  planes.  Automatic  stabilizing  rud- 
der. K.  D.  Model  $1.  Assembled.  $1.95. 
Lists  5c.  Pacific  Aeioplane  Company,  837 
36th  Street,  Oakland,  California.  

AVIATION  explained  every  week  in  Aero 
and  Hydro,  $3  yearly;  three  months,  $1. 
Sample  10c.    Aero  and  Hydro,  Chicago,  111. 

17"  MODELS — Nieuport  or  Deperdussin. 
Parts  85c.  %"  RT  Wheels  16c.  Circulars 
2i-.     "Lea,"  Brunswick,  Missouri.  

THREE  sheet  Nieuport  plans,  50c. 
Aeroadster,  3751  Indiana  Avenue,  Chicago 

FOR  Sale— 6  cylinder,  50  hp.,  Kirkham 
Aviation  motor.  Good  condition.  Used 
as  demonstrating  motor  by  agent.  Ernest 
B.  Wilken,  1138  N.  Hoyne  Ave.,  Chicago. 

BATES  Aeroplane  Motors,  cheapest  mo- 
tors flying.  Catalog  free.  Carl  Bates, 
104  West  Oak  St.,  Chicago.  

MODEL  Nieuport  Aeroplane,  28  inches. 
Price  $3.50.  2c  stamp  for  particulars.  K. 
Pouch,  New  Brighton,  New  York.  

AERIAL  Age,  the  livest  aviation  maga- 
7in(  in  the  world,  says  Captain  Baldwin, 
dean  of  all  American  airmen.  Army, 
school,  engine,  technical  and  model  de- 
partments. Send  ten  cents  in  stamps  for 
sample  copy.  Aerial  Age,  The  Auditorium, 
Chicago.  

FOR  Sale.  30-40  hp.  Gray  Eagle  aero- 
plane engine,  perfect  condition,  full  equip- 
ment,  $325.     Frank  Heitz,  Ashland,  Ohio. 

COMPLETE  catalog.  Aeroplanes  and 
hydroplanes  for  stamp.  Models  included. 
Chicago  Aero   Works,    164   North  Wabash. 

PATENTS  secured  on  Aeronautical  In- 
ventions. C.  L.  Parker.  910  G.  St., 
Washington,  D.  C.  

"VEHICLES  of  the  Air,"  the  newest  and 
only  up-to-date  contribution  to  the  litera- 
ture of  aeronautics,  contains  large  working 
plans  of  all  successful  modem  flying  ma- 
chines. This  book  of  500  pages,  140  half- 
tone photographs  and  130  drawings  is  the 
only  book  published  containing  every  known 
fact  of  this  interesting  subject.  Size,  9x 
5%  inches.  Price  $2.50  net,  postage  25 
cents  extra.  Popular  Mechanics  Book  Dept., 
Chicago.  

MODEL  Aeroplanes,  How  to  Make  and 
Fly  Them.  By  W.  Twining.  Consisting  of 
5  sheets  of  scaled  drawings,  showing  three 
different  models,  with  descriptive  booklet. 
By  mail,  55c.  Popular  Mechanics  Book 
Dept.,  Chicago. 


DUPLICATORS   AND  DEVICES 


SAMPLE  duplicating  pad,  with  formula, 
ten  cents.  Simplex  Novelty '  Supply,  Buf- 
falo,  N.  Y.  

HOW  to  get  a  Hektograph  that  will  make 
150  copies  in  10  minutes;  letter  size.  $2.00. 
Write  for  circular.  Heyer  Duplicator  Co., 
118  No.  La  Salle  St..  Clricago. 


BOOKS  AND  PERIODICALS 


DON'T  buy  that  book.  We  loan  stand- 
ard books  by  mail.  You  can  buy  or  re- 
turn them.  We  plan  short  courses  of 
reading  for  you  free.  Self-help;  business; 
health;  house,  home  and  field;  economic 
and  social  problems:  books  for  writers  and 
.speakers;  religion;  science,  etc.  Lists  and 
bi-weekly  Library  Critic  on  request.  State 
subjects  on  which  interested.  Oriental 
Er;oteric  Library.    110.    Washington,    D.  C. 

FOR  Sale— Law  library,  12  volumes, 
half  sheep  binding.  Cost  $72;  will  sell  for 
$25.  Dennis  A.  Shea,  47  Newton  St., 
New  Bedford,  Mass. 


POPULAR  MECHANICS  ADVERTISING  SECTION 
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THE  Money-Makers  Manual— 200  new 
mouev-making  secrets.     Just  published,  $1. 

Kobert    Blakelv,    Prescott,  Arkansas.  

,LL  the  latest  mail  order  books,  schemes, 
~  and  formulas  at  lowest  prices.  Write 
.;v  lists:  I'll  save  you  money.     F.  L. 
,  .ei\   Drawer   14-P.   Syracuse.   X.  Y. 

.<TAGE  Pictorial.  Exquisite  stage  maga- 
zine for  ten  cents.  Newsdealers  every- 
viitie.  Send  25  cents  for  3  months'  trial 
subscription.  Stage  Pictorial.  Putnam 
Building,  New  York.  

BOOKS.  Every  kind  published.  New, 
used,  shelfworn.  Bargains.  Catalog  free. 
I'ockery  Book  Co.,  Kansas  City.  Mo.  

BOOKS.  Any  kind  published.  Cata- 
loguf  free.  Reese  Publishing  House.  Mount 
I'ieasant,  Pennsylvania.  

DON'T  fail  to  read  Independence  and 
T'oitune    under    Business  Opportunities. 

STENOGRAPHERS  subscriptions  taken 
to  stenographic  magazines  at  reduced  rates. 
Paiticulars  for  stamp.  H.  D.  Hester  & 
Co.,  651  Northhampton,  Easton,  Penna. 

ATLANTIC  City  Monthly  Topic.  McCall's 
Magazine  one  year.  Farm  Journal  two 
years,  one  dollar.  Edwards  Publishing 
Co.,  Atlantic  City,  N.  J.  

STEEL  Tempering  Book  for  mechanics 
and  Mechanical  Digest  one  year,  special  of- 
fer, 25c.  Mechanical  Digest,  Grand  Rap- 
ids.  Mich.  

FASCINAITNG  Books.  "Three  Sisters." 
25c.  Catalogue  for  stamp.  Duff,  2713 
Mozart,  Chicago. 


BUILD  yourself  a  boat.  A  racing  cat 
or  speed  launch.  Send  for  catalogue. 
Yacht  and  Boat  Building  Books.  Rudder 
Publishing  Co..  2V2  Hudson  St.,  New  York. 
New  York. 


1,200  CARTOONS  for  $1.  A  Panorama 
of  World  events.  Political,  Industrial. 
Social,  Humorous.  Tiagic — all  of  intense 
human  Interest.  Six  numbers  of  Cartoons 
Magazine  (January  to  June,  1912,  inclu- 
sive) representing  the  best  work  of  over 
100  of  tlie  best  cartoonists  and  handsomely 
and  durably  bound  in  book  form;  will  be 
sent  prepaid  to  any  address  for  $1.  Car- 
toons,    318   W.    Washington    St.,  Chicago. 

FOR  Sale— Copies  of  the  August,  1912. 
number  of  Popular  Mechanics  Magazine  con- 
taining the  complete  articles  on  the  Seven 
Wonders  of  the  Modern  World  as  selected 
by  an  international  poll  of  the  greatest 
scientists.  Price,  15c  per  copy,  postpaid. 
Popular  Mechanics  Co.,  318  W.  Washington 
St.,  Chicago. 


BAClv  Numbers  of  Popular  Mechanics 
Magazine — We  can  supply  the  regular 
monthly  issues  of  this  magazine  as  far 
back  as  January.  1911,  for  15  cents  a 
copy  postpaid.  Popular  Mechanics  Co.. 
318  W.   Washington   St..  Chicago. 


GAS  Engine  Troubles  and  Installation. 
Cloth.  $1;  flexible  leather.  $1.50;  Auto- 
mobile Troubles  and  How  to  Remedy  Them. 
Cloth,  $1;  leather.  $1.50.  Eight  other 
practical  and  reliable  mechanical  books. 
Send  for  circular.  Chas.  C.  Thompson  Co.. 
Dept.   C.    112G  S.   Wabash  Ave.,  Chicago. 

NEW  Book,  "Jane,"  10c.  Catalog  of 
l^.ooks  and  den  pictures  free.     Bond  Pub. 

Co.,   A  5.  Columbus,  O.  

"  3,000  REC  IPES,  Formulas,  Trade  Se- 
crets.  New  Edition,  40c  prepaid.  Scientific 
}»ook  Shop,  Syracuse.  N.  Y.  

LELARN  to  be  a  chauffeur.  An  up  to 
date  book  which  tells  in  plain  language  how 
to  operate,  repair  and  take  care  of  an 
automobile.  Sample  copy  this  month  by 
mail  only  10  ct.s.  Pike  Pub.  Co.,  So.  Nor- 
walk.  Conn. 


ENGINEERS'  questions  and  answers  for 
license,  by  Hobson,  for  twenty-flve  cents, 
postpaid.  Send  stamps.  Reilly's  Book 
Store.   Philadelphia,  Pa.  

"METAL  Spinning"  is  the  name  of  the 
only  book  published  on  this  interesting  art. 
A  concise  working  manual  both  for  those 
who  desire  to  spin  metal  as  an  art  recrea- 
tion and  to  follow  this  work  as  a  trade. 
80  pages.  33  illustrations.  Price.  50  cents 
po.stpaid.  Popular  Mechanics  Book  Dept., 
(^'hicago. 


GAS  for  power  is  taking  the  place  of 
steam  for  reasons  of  economy.  Learn  all 
about  this  great  change  by  reading  our  new 
non-technical  book  on  this  subject,  written 
by  a  first-class  authority  for  tl>e  practical 
man.  192  pages,  profusely  illtistrated. 
cloth  binding.  Price  $1.00  postpaid.  Pop- 
ular Mechanics  Book  Dept..  Chicago. 


EDUCATIONAL    AND  INSTRUCTION 


PLASTER  and  Concrete  Casting,  in- 
structions. $1  (ornamental);  10,000  words. 
200  illustrations,  clear,  simple,  concise, 
casting  without  skill,  garden  furniture, 
fountains,  benches,  etc. ;  interior  decora- 
tions, rich  ceiling  beams,  wall  panels, 
cornices,  columns,  figures,  etc. ;  elastic 
moulds,  marble  casting,  modeling  (clay, 
wax)  artificial  marble,  renovating  old  build- 
ings to  mansions  with  concrete  and  plaster; 
casting  from  life,  coloring  jn  marble,  ivorj', 
antique,  pompeian  bronze,  gold  leaf  bur- 
nishing, material  samples;  2,000  words  il- 
lustrated description  sent  free.  -  Mahler, 
117  Russell  St.,  Brooklyn,  New  York. 

STOP  working  for  wages.  Learn  a  pro- 
fession in  ISO  hours  which  will  make  you 
independent  for  life.  Booklet,  "How  to 
Succeed,"  sent  postpaid.  Address  Dept. 
P.   M.,  Weltmer  Institute.  Nevada,  Mo. 

COURSES  By  Mail:  Civil  Service,  Nor- 
mal, Academic,  Business,  Law,  Real  Es- 
tate, and  Engineering.  60-page  Bulletin 
free.  Write  for  it  today.  For  "Special 
Tuition  Scholarship,"  apply  Carnegie  Col- 
lege.  Rogers,  Ohio.  

UNCLE  Sam  is  a  liberal  employer.  Qual- 
ify for  a  Government  position.  We  pre- 
pare you  by  mail  for  any  Civil  Service 
Examination.  Write  today  for  free  Book- 
let 32.  Capital  Civil  Service  School,  Wash- 
ington,  D.  C.  

NEWSPAPER  Reporting.  How  to  become 
a  Reporter.  The  Star  Pamphlet  on  Re- 
portorial  Work.  Price,  25  cts.  per  copy, 
postpaid.  Powner's  Book  Store,  37  N. 
Clark  St..  Chicago,  111.  

SHORTHAND  writer  benefits  all  Pit- 
maiuc  ■  writers  by  fluency  drill,  commer- 
cial, legal,  medical  and  reporting  depart- 
ments. Three  months  for  25c.  The  Short- 
hand   Writer,    Schiller   Building,  Chicago. 

ONE  million  country  and  small  town 
homes  reached  weekly  by  a  classified  ad 
in  Boyce's  Weeklies.  Ask  for  free  result 
checking  book.  Classified  Dept.,  500  Dear- 
born  Ave.,  Chicago,  111.  

IMPROVE  J'our  position.  Unused  In- 
ternational Correspondence  School  scholar- 
ship in  drawing,  for  sale  cheap.  Evans, 
32  St.  Nicholas  Place,  New  York  City. 

INSTRUCTION  by  mail.  Over  100 
branches  taught.  Sixty  page  bulletin  free. 
For  "Special  Tuition  Scholarship,"  apply 
Carnegie  College.  Rogers.  Ohio.  

SIZING-UP  people  accurately.  You  need 
it.  Easily  learned.  Only  three  dollars, 
reduced  price.  Money  back.  Established 
ten  years.  Circulars.  W.  H.  Young,  Thom- 
son,  Georgia.  

BIG  money  on  stage.  Easy  to  learn. 
Complete  book  of  instructions  prepaid  $1. 
Kirk,  Box  3002,  Phila.  Pa.  

DESIGNING  Course.  $3;  Folders  free. 
Chappell,  Box  825C.  Oklahoma  City,  Okla. 

TUITION  Scholarship  in  Bookkeepin'g. 
For  particulars  write.  John  Moose,  52 
Jones,  Jersey  City,  N.  J.  

START  Candy  Kitchen;  make  big  money. 
Complete  course,  $1  prepaid.  Kirk,  Box 
■3002,  Phila,  Pa.  

DON'T  fail  to  read  Independence  and 
Fortune  under  Business  Opportunities.  

SHORTHAND.  Improved  correspondence 
course  by  world's  most  experienced  court 
stenographer.  Technical  training  for  dis- 
satisfied stenographers  or  beginners.  Bonk- 
let-A  free.  State  system  used.  Osgoodby 
School  of  Stenogiaphy,   Rochester,   N.  Y. 

DO  You  Need  Help?  Questions  on 
Chemistry  and  Electrochemistry  answered. 
Experimenters  Chemicals.  Formulas. 
Chemical  advice.  Frederick  Wirthman, 
Chemist,  1535B  Grand.  Kansas  City,  Mo. 

STENOGRAPHERS  in  demand  for  Civil 
Service  and  commercial  positions;  good  sal- 
aries. Free  tuition  offer  now.  Shorthand 
Reporting  Co.,  Desk  26,  Indianapolis,  Ind. 

RESIDENTIAL  course  in  Chiropractic 
at  half  tuition.  Write  for  particulars. 
Antigo  School  of  Chiropractic,  Antigo,  Wis. 

FISHER'S  Instruction  Course  in  Real 
E.'-,tate,  Brokerage  and  Fire  Insurance  Busi- 
ness, $1  postpaid.  Fi.sher  Realty  Co.,  Han- 
nibal.  Mo.  

MAKE  money  home.  Replate  silverware. 
Instructions,  50c.  Kirk,  Box  3002,  Phila., 
I'eiinsylvania.   

OXIDIZING,  coloring  metals,  silver,  cop- 
per; full  instructions,  $1.  S.  Whithaus,  14 
E.   McMillan.  Cincinnati.   

"TELEPHONE  Troubles  and  How  to  Find 
Them."  (56  pages).  25c.  Hyde  Co.,  183 
5th  St.,  Milwaukee,  Wis. 


TAXIDER-NIY  taught  by  mail.  James  D. 
Danielsen,   Taxidermist.   Waupaca,  Wis. 

THE  Mastery  of  Words.  How  to  com- 
mand  the  right  word  every  time.  Invalu- 
able to  you.  Write  me.  E.  D.  Snow,  Main 
St.,  Hornell,  N.  Y.  

MATHEMATICS  made  easy  for  all  by 
Ropp's  Calculator.  Figures  out,  in  the 
twinkling  of  an  eye,  every  conceivable  prob- 
lem that  occurs  in  the  Office,  Store,  Shop, 
Bank,  Farm  or  Factory.  Greatest  time  and 
labor-saving  work  on  figures  in  the  world. 
Copyright  1912.  Price,  $1.  Vest  pocket 
size,  50c.  Popular  :Meehanics  Book  Dept., 
318  W.  Washington  St.,  Chicago.  

1,200  CARTOONS  for  $1.  A  Panorama 
of  World  Events,  Political,  Inclustrial, 
Social,  Humorous,  Tragic— all  of  intense 
human  interest.  Six  numbers  of  Cartoons 
Magazine  (January  to  June.  1912.  inclu- 
sive) representing  the  best  work  of  over 
100  of  the  best  cartoonists  and  hand- 
somely and  durably  bound  in  book  form 
will  be  sent  prepaid  to  any  address  for 
$1.  Cartoons,  318  W.  Washington  St., 
Chicago.   

THE  Seven  Wonders  of  the  Modern 
World — What  are  they?  Do  you  agree 
with  the  selection  resulting  from  the  in- 
ternational poll  of  greatest  scientists  taken 
by  Popular  Mechanics  Magazine?  The 
complete  result  of  this  vote  showing  the 
selection  of  the  wonders  together  with  a 
historical  sketch  of  each  one  reprinted  in 
pamphlet  form  mailed  to  any  address  for 
10  cents  in  stamps.  Popular  Mechanics 
Co.,  318  W.  Washington  St.,  Chicago. 

IN  connection  with  your  clerical  work 
we  show  you  how  to  earn  $10  to  $15  per 
week  and  hold  your  position  besides.  No 
canvassing.  We,  as  manufactiuers  of  pat- 
ented specialties,  have  new  easy  mail  or- 
der plans  that  can  be  carried  on  in  your 
own  home  to  keep  the  factories  busy. 
Large  profits.  Small  capital.  If  you 
are  one-of-the-want-to-go-ahead  kind  write 
today  for  catalogue  (copyrighted)  plans  and 
sworn  statement.  J.  M.  Pease  Mfg.  Co., 
555  Pease  Bldg.,  Main  St.,  Buffalo,  New 
York.  

PARAGON  Shorthand.  Learned  in  one 
week.  Valuable  invention  by  expert  stenog- 
rapher— Not  by  mere  theorist.  Writers  in 
Government  employ.  Speed  capacity  beyond 
reach  of  the  hand.  Paragon  Shorthand  In- 
stitute,   1432  Camp  St.,   New  Orleans.  La. 

CROSS  Real  Estate  Course,  $3.  George 
Winstel,  1624  Pleasant  Street,  Cincinnati, 
Ohio.  

LEARN  at  home  a  salary-raising  hand- 
writing from  America's  finest  penman;  ele- 
gant specimen  and  journal  free.  Francis 
B.  Courtney,  Box  A  492,  Detroit,  Mich. 


YOU  can  write  100  words  a  minute  with- 
out knowning  Shorthand.  My  new  method, 
Abbreviated  Longhand,  simpler  than  the 
simplest  shorthand,  tried  and  approved  by 
thousands.  Your  money  back  if  not  de- 
lighted. Sample  lesson  20c.  Full  particu- 
lars free.  Write  today.  A.  B.  Weaver, 
Court  Reporter,  Dept.  C,  Buffalo,  N.  Y. 


TO  MANUFACTURERS 


WANTED — Canadian  agency  propositions 
on  fast  selling  meritorious  article.  Benvin 
Specialty  Co.,  Toronto,  Canada.  

MANUFACTURERS— Have  you  anything 
to  sell.  W.  B.  Co.,  34  Marchants  Row, 
Room  40,   Boston,  Mass. 


TRADE  SCHOOLS 


MAKE  $5  to  $8  a  day  as  .skilled  Elec- 
trician, Plumber,  Draftsman,  Painter,  Dec- 
orator, Moving  Picture  Operator.  We  teach 
you  in  short  time  at  small  expense,  profit- 
able trade.  Free  employment  bureau  places 
graduates  in  good  jobs.  Special  limited 
offer  now.  Write  at  once  for  catalogue 
and  full  particulars — no  obligations.  Dept. 
8199,  Coyne  National  Trade  School,  51  E. 
Ilhnois  St.,   Chicago,  111.  

WHY  not  learn  Photoengraving,  Photog- 
raphy. (Commercial  Designing.)  High 
salaries;  32d  year.  Bartholdis'  Trade 
Schools.  92  5th  Ave.,  New  York.  


TRADE  schools  are  very  successful  ad- 
veitisers  in  Boyce's  Weeklies,  the  million- 
a-week  ad  mediums.  Write  for  free  Re- 
sr.U  Checking  Book.  Classified  Dept.,  500 
Dearborn  Ave.,  Chicago,  111.  

IMEN  Wanted — For  auto  salesmen.  Dem- 
onstrators, and  drivers.  Otu'  graduates  in 
big  demand.  We  supply  men  to  six  Auto 
Makers  and  over  35  Auto  Companies. 
Write  for  free  book.  Practical  Auto  School, 
117  Pearl  Street,   New  Y-ork. 
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MAKE  Money  Easy.  Showcard  writing, 
complete  $30  course,  $5.  Kirk.  Box  3002, 
Fhila.  Pa,  

AUTOMOBILE  Engineering.  We  teach 
everything  pertaining  to  the  Automobile  In- 
dustry. If  you  are  considering  taking  up 
any  branch  of  the  work,  we  can  aid  you 
more  than  any  other  Institution.  Wolverine 
Automobile  College  (Pre-eminently  the 
Best).  Dept.  I,  940-942  Jefferson  Ave.,  De- 
troit,  Michigan.  

CHAUFFEUR,  Repair  Man,  Tester,  Sales- 
man and  Demonstrator.  We  guarantee  to 
qualify  you  for  all  of  above  positions  in  a 
short  time  or  we  will  refund  your  money. 
Come  to  Detroit  "the  Automobile  Center" 
and  learn  the  business.  Michigan  State 
Auto  School,  The  Old  Reliable  School,  11 
to  17  Selden  Ave.,  near  Woodward,  Dept. 
P.,  Detroit.  Mich.   

PAINTING.  Decorating,  Paper  Hanging 
taught  by  actual  practice.  Free  Catalogue. 
Chicago  School  of  Painting,  414  Dearborn 
Ave.,  Chicago.  

AUTOMOBILE  School.  You  learn  with 
your  hands  under  the  superintendence  of 
the  best  instructors  obtainable  at  the  Chi- 
cago School  of  Motoring.  Write  for  par- 
ticulars. F.  E.  Edwards,  Inst.,  Dept. 
"B,"  1619  Micliigan  Ave..  Chicago.  111. 


CAMERAS    AND  SUPPLIES 

AMATEUR  Photographers.  Send  postal 
for  free  sample  copy  of  The  Camera— the 
magazine  for  photographers.  $1.50  yearly. 
Covers  every  department.  Tells  how  to 
earn  money.  Eliminates  waste;  saves  65% 
on  something  every  amateur  wants.  The 
Camera.  Dept.   A.  Philadelphia.  


TRANSPHOGRAPHY,  the  new  art  of 
producing  beautiful  colored  transparent 
photos  on  watch  cases,  chinaware,  novel- 
ties, etc.,  with  Transparo.  Pleasant,  in- 
expensive, profitable.  Formula,  sample  bot- 
tle, and  instructions,  25c.  Greenhalgh, 
818  5Sth  Street,  Brooklyn,  N.  Y.  

HAVE  enlargements  made  from  .your 
favorite  Negatives  for  Christmas.  Films 
developed  free,  any  size.  Prints  3c  up. 
Write.  G.  M.  Monroe  Co..  Jamestown, 
New  York.  


STEREOSCOPIC  views  made  with  your 
camera,  one  negative;  printing  direct  on 
card.  Sample  and  information,  10c.  Cleves, 
20?r  College  Ave.,  Ithaca,  N.  Y. 


BIG  Money  Saved  on  Photographic  Lenses 
and  Apparatus — goods  exchanged;  repair- 
ing done.  Ralph  J.  Golsen,  65  East  46th 
Street,  Chicago,  Department  P.  

ANY  Roll  Film  Developed,  5c!  AU 
prints,  3c.  Post  cards,  1,000.  $12;  100, 
$1.50;  each.  Sc.  Sample  free.  8x10  Brom- 
ide enlargements,  20c.  Caulkins  Photon 
Works,  Oneonta.  N.  Y.  


XMAS  Bargains.  Binoculars,  Field  and 
Opera  Glasses.  Microscopes,  Kodaks,  etc. 
Send  for  our  complete  list.  E.  B.  Esaac, 
26  John  Street.  New  York.  

ANY  size  roll  films  developed,  ten  cents. 
Prints,  three  cents  up.  Expert  work- 
manship. Commercial  Photo  Printing  Co., 
74    Woodward   Ave.,    Detroit.  Mich.  

NEW  York's  largest  photographic  store 
will  take  your  old  Camera  or  anything 
photographic  in  exchange  toward  any  new 
Kodak  or  new  Camera  of  any  make  or 
size,  or  high  grade  Anastigmat  lenses; 
send  today  for  the  largest  photographic  bar- 
gain list.  Koehler's  Camera  Exchange, 
7   East  14th  Street.  New  York  City.  

FOR  Sale — 4A  Speed  Kodak.  Address 
847  Butterworth  St.,   Grand  Rapids.  Mich. 

MAKE  money  in  photography.  "Cash 
and  the  Camera"  given  complete  system, 
detailed  plans.  247  vital  pointers.  Send 
$1  and  I'll  include  requirements  and  prices 
paid  by  39  leading  publishers  (all  post- 
paid). Circular  free.  Dudley,  Photo  Ex- 
pert. Box  775  G,  Philadelphia.  Pa. 


72  STAMP  photos  sent  prepaid  for  50c. 
Made  from  any  photo.  Brey  Studio,  Poca- 
hontas, Town. 


•  TRICK  Photography — Complete  Instruc- 
tirns,  25o.    ('.  M.  Shigley,  Columbus,  Ohio. 

TWO  enlargements  from  small  films.  25c 
(silver).     Burtt  Co.,  WoUason,  Mass. 


WE  buy,  sell  and  exchange.  Bargains 
in  Microscopes,  Telescopes,  Binoculars, 
Cameras,  etc.  Bargain  list  sent.  Kahn  & 
Son,  Opticians,  No.  54  John  St.,  New  York. 
Established  62  years.  

FILMS  developed  10  cents  roll;  prints 
all  sizes  three  cents.  G.  W.  Perkins,  Tus- 
cumbia,  Ala. 


KODAK  Films  Developed,  10c  per  roll, 
any  size.  Prompt  attention  given  mail  or- 
ders. Prints  2l4x3l^  to  SViXiV*.  3c;  4x5 
to  3^4x5%,  4c.  J.  M.  Manning,  Box  B, 
1062  Third  Ave.,   New  York  City.  


LEARN  to  Transfer  Photos  to  watch 
cases,  chinaware,  sofa  pillows,  etc.  Five 
excellent  formulas  and  complete  instruc- 
tions, 25  cents.  P.  Benson,  Stewartville, 
Minn.  

AJIATEUR  Photographers — Make  money 
taking  portraits;  work  for  yourself;  be  in- 
dependent. We  tell  how;  professional  se- 
crets, retouching,  etc..  fully  explained. 
Wells'  Studio.  East  Liverpool.  O.  

KODAK  Films  developed  free.  All  prints 
to  5x7  size,  40c  per  dozen.  Postcards 
same  price.  Work  .guaranteed.  20  years' 
experience.  Davidson,  15  McVickers  Thea- 
ter, Chicago. 

PICTURES    AND     POST  CARDS 

GET  Post  Cards  from  Exposition  City; 
10  exposition  post  cards  10c,  10  views  of 
San  Francisco  10c,  10  beautiful  California 
10c,  all  different;  three  10c  pkgs.  for  25c. 
Exposition  Mail  Order  Co.,  Box  2446,  San 
Francisco,  Cal. 


WHY  don't  you  collect  post  cards?  It's 
great  fun.  Receive  cards  from  everywhere. 
Your  name  inserted  free  in  our  exchange 
list  if  you  send  10c  for  4  months  sub- 
scription to  our  16-page  magazine.  Send 
that  dime  now.  Elite  Exchange,  Dept.  R7, 
3827  No.  44th  Ct.,  Chicago. 


IF  you  really  want  to  exchange  post 
cards,  try  our  splendid  club.  Lists  circu- 
late in  many  countries.  Membership,  lOc. 
Halcyon  Club.  Box  133,  Erie,  Pa. 


"JAPAN."  Ten  different  beautiful  col- 
ored views,  either  Tokio,  Kyoto  or  Osaka. 
25  cents  per  set.  Yoshida,  Campbell,  Cali- 
fornia. 


25  BEAUTIFUL  High  Grade  Souvenir 
Post  Cards.  Also  our  new  illustrated  cata- 
log for  only  10c.  The  Rehm  Co.,  Weehaw- 
ken,   N.  J.  


64  VIEWS,  including  every  state  capitol 
in  U.  S.,  and  federal  buildings  at  Wash., 
D.  C,  mailed  in  folder,  15c.  Nice  hand 
colored  post  cards  of  beautiful  women,  6  for 
25c.  Christmas  Post  cards,  6— 10c.  Circu- 
lar of  other  post  cards  free.  Elite  Ex- 
change, Dept.  R7,  3827  No.  44th  Ct.,  Chi- 
cago. 


CALIFORNIA  Wild  Flowers  6  for  10c, 
18  for  25c  (coin).  Hand  painted  calendars 
—California  Redwoods  4x10  @  75c,  GVzxlO 
@  $1.  Cooper  Novelty  Co.,  Dept.  Q.,  Box 
741,  San  Francisco. 


25  BEAUTIFUL  Xmas  and  New  Year 
cards  only  10c.  Write  for  catalogue.  Ger- 
man Am.  Post  Card  Co.,  Dept.  74,  Bur- 
lington,  Iowa.  


22  COLORED  views  of  Niagara  Falls  25c. 
Send  for  novelty  catalogue.  Niagara  Falls 
Novelty  Co.,  Box  765,  Niagara  Falls.  


RECEIVE  interesting  collectors  magazine 
membership,  10c.  Globe  Exchange,  433 
Lexington.   New  Haven,  Conn.  


25  COLORED  post  cards  of  Boston  23 
cents,  postpaid.  W.  O.  Ohlund,  44  Moun- 
tain  Ave..   Dorchester,  Mass.  


20  BEAUTIFUL  assorted  post  cards  10c. 
Goldschwitz,  4052  Lake  St.,  Chicago. 

10  CHRISTMAS  Post  Cards  and  one 
beautiful  bromide  10c.  M.  Tepper,  146 
Marcy  Ave..  Brooklyn,  N.  Y.  


JOIN  Columbia  Postcard  Exchange, 
Greensburg,  Ind.  Members  everywhere. 
Membership  10c.  

IMPORTERS!  Post  Cards  12c,  17c  pack- 
age.     Imperial  Art  Co.,  Stockport,  Ohio. 

"ROUND-UP"  Photographs.  Wonder- 
ful. Twelve  $1.00.  Imprimis  Co.,  Box  382, 
Portland,  Oregon.  


JOIN  Florida  Correspondence  Exchange. 
Membership  10  cts.  P.  O.  Box  1342,  Jack- 
sonville, Fla. 


SEND  one  dime  for  Four  Highest  Grade, 
Glossy,  Gold  Tinted  Holiday  Post  Cards. 
Money  refunded  if  not  satisfied.  No  fake. 
Success  Card  Co.,  189  Ogden  Ave.,  Jersey 
City,  N.  J.  


POST  Cards.  Closing  out  manufacturer's 
stock.  High  grade.  100  postpaid,  25c; 
$1.50  per  thousand.  Regular  price,  $3.50. 
Stnnly,   Cornhill,  Bo.ston. 


OUR  members  in  Norway,  Switzerland 
and  everywhere  would  like  to  exchange 
cards  with  you.  Membership.  10c.  Inter- 
national Po.st  Card  Exchange,  formerly 
Travellers  Exchange,  2917  Washington  Blvd., 
Chicago,  Ills. 


JAPANESE  post  cards,  beautiful  vie 
rare  costumes,  historic,  etc.;  6  for  25 
S  Otsuka.  1120  Georgia  St.,  Los  Angele 
California. 


TEN  beautiful  gold  embossed  Christma 
or  New  Years  post  cards  for  ten  centi 
Send  trial  order  and  be  convinced  of  til 
superior  quality  of  our  high  grade  cardt 
Northern  Specialty  Co..  259  12th  St..  Brool 
lyn,  N.  Y. 


SEND  10c  for  Samples  of  Colored  Post 
Cards  and  Catalogue  of  20,000  subjects 
from  all  over  the  world.  Views  only. 
Historical,  Scenic,  etc.  No  Comic.  Stand- 
ard   Card  Co.,   Haverhill,  Mass. 


READ  Pictures  Instead  of  Words— 
The  current  history  of  the  world  in  car- 
toons. 1,200  cartoons  for  $1.  Jan  to 
June,  1912,  inclusive  issues  of  Cartoons 
Magazine,  handsomely  and  durably  bound 
in  book  form  will  be  sent  to  any  address 
prepaid  for  $1.  Cartoons,  318  W.  Wash- 
ington  St..  Chicago.  

YOU'LL  get  cards  from  everywhere. 
Membership.  10c.  Idaho  Card  Exchange, 
Dept.   K.   Box  906.   Boise,  Idaho.  

POSTCARD  collectors  join  our  select 
club;  membenship,  dime;  three  months, 
quarter.  Universal  Correspondence  Club, 
Elizabeth.  N.  J.  

YOU'LL  like  it!  fee,  10c;  list  and  cards 
mailed  each  member.  Massachusetts  Post- 
card  Exchange,  Dodge.  Massachusetts. 

PHOTOS.  Merry  Maidens— nifty  »poses; 
10  for  25c.     Duff,  2713  Mozart.  Chicago. 

20  ASSORTED  samples  High  Grade 
Christmas  Cards,  10c.  M.  Fitzgerald,  110 
I^"ulton  St.,  Brooklyn,  N.  Y.  

EXCHANGE  Postcards.  World  Collectors 
Club.  32  page  booklet.  Membership,  10c. 
World  C.  C,  Box  8,  Hartford,  Ct.  

9  MINIATURE,  fascinating  "beauty 
poses,"  catalog,  20  dandy  postcards.  25c. 
Landsman,  R-204  West  23rd,  New  York 
City.  

FRENCH  Art  Cards;  Women  Studies 
from  life  Models.  Samples,  10c.  Complete 
set.  25c.  Advanced  Art  Co.,  593  Quincy 
St.,  Brooklyn,  N.  Y.  

POSTALS.  "Pretty  girls;"  4  bewitching 
poses,  10c.  12  for  25c.  Curtis  Co.,  L- 
146  W.  73d  St.,  Chicago.  

FIFTY  beautiful  Christmas  Post  Cards, 
25c.  Worth  double.  Star  Company,  Bristol, 
Indiana.  

PHOTOS.  "Beautiful  women;"  36 
beauty  poses,  lOc.  Curtis  Co.,  J  146  W. 
73d  St.,  Chicago.  

TYPEWRITERS   AND  SUPPLIES 

TYPEWRITERS:  Oliver  No!  5.  only 
$35.  Guaranteed  absolutely  perfect.  Ship- 
ped on  approval.  H.  J.  Postlewaite.  Ham- 
mcnd,  Ind.  

TYPEWRITER  Bargains.  All  makes. 
$10  up.  Ten  days  free  trial.  Guaranteed 
two  years.  Express  prepaid.  Price  list 
free.  Frank  Payne  Company,  Rosedale 
Branch.  Kansas  City.  Kansas.  

GENUINE  typewriter  bargains,  no  mat- 
ter what  make,  will  quote  you  lowest  prices 
and  easiest  terms.  Write  for  big  bargain 
list  and  catalogue  17.  L.  J.  Peabody,  278 
Devonshire  St..  Boston.  

L.  C.  SMITH,  visible,  write  2  colors, 
good  condition,  cost  $100  sell  for  $30.  Sent 
for  free  trial.  Also  latest  model  No.  5 
Oliver,  $30.    Box  35,  Oakley,  Ohio.  

SAVE  $25  to  $50  on  manufacturers' 
prices.  Buy  our  Factory  Rebuilt  Type- 
writers. Nearest-to-new  on  the  market. 
Have  trademark  and  guarantee,  like  new 
machines.  Are  thoroughly  rebuilt,  highly 
polished,  and  perfect  in  appearance.  Satis- 
faction guaranteed.  We  are  the  largest 
lebuilt  typewriter  concern  in  the  world. 
Branch  stores  in  leading  cities.  Write  for 
catalog  of  standard  makes.  American 
Writing  Machine  Co.,  Inc.,  345  Broadway. 
N.  Y.  

NEVER  buy  a  typewriter  until  you  get 
mv  complete  catalogue  and  price  list  of  all 
standard  makes.  A.  E.  Atchison.  4127 
West  21st  St.,  Chicago.  

BANKRUPT  Sale— Greatest  Sale  in 
history  of  all  standard  makes.  Guaranteed 
to  be  in  good  condition.  Low  as  $10.  Sent 
for  trial,  our  expense.  Write  for  catalogue 
No.  16.  Typewriter  Inspection  Co.,  233  W. 
Fourth  St..  Cincinnati,  Ohio.  

TYPEWRITERS— Every  kind  on  the 
market.  Write  today  for  best  bargain  you 
ever  secured.  Shipped  anywhere  on  ap- 
proval. $10  up.  Fletcher  Typewriter  Co.. 
207  N.   7th  St.,  St.  Louis,  Mo. 
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BUSINESS  OPPORTUNITIES 


MACHINE  Manufacturers'  Opportunity. 
A  serviceable,  salable  office  device  used  in 
business  and  professional  offices  has  the 
indorsement  of,  and  is  in  constant  use 
by  such  leading  concerns  as  Swift  &  Com- 
pany, Equitable  Life  Insurance  Company 
acd  many  others  from  whom  we  have  let- 
ters of  appreciation.  The  Patents,  Parts 
and  Good  Will  of  this  business  are  for 
sale  at  practically  the  cost  of  parts.  The 
terms  are  reasonable.  The  device  sells  at  a 
reasonable  price.  We  make  too  many  other 
devices  to  handle  this  one  to  advantage. 
This  is  a  great  opportunity  for  some  live 
machinist  or  small  machine  manufacturing 
concern.  The  Weis  Manufacturing  Com- 
p..ny,   117  Union  St.,  Monroe.  Mich.  

VACUUM  Cleaners.  Stationary  plants 
for  houses,  hotels  and  public  buildings. 
The  only  efficient  apparatus  made  at  pop- 
ular prices.  Built  on  sound  scientific  prin- 
ciples. Has  rotary  power  pumps.  Motor 
can  also  operate  other  household  machin- 
ciy.  The  right  man  can  earn  big  profits 
selling  our  apparatus.  Responsible  agents 
wanted.  Write  today.  Sales  Department, 
Koch  Vacuum  Machine  Co.,   Troy,  Ohio. 

WANTED:  A  well  equipped  machine 
shop  in  the  Middle  West  to  take  over  the 
rights  to  manufacture  a  small  engine  that 
has  proven  a  commercial  success  in  Eu- 
rope and  will  have  a  large  demand  in  U. 
S.  when  introduced.  We  will  furnish 
sample  engine,  and  will  finance  marketing 
of  product  if  desired.  F.  B.,  1515  Mar- 
quctte  Bldg.,  Chicago.  

$100  TO  $500  made  monthly  by  any- 
one, operating  honorable,  legitimate  busi- 
ness proposition,  either  locally  or  by  mail. 
Less  than  $5  capital  required.  Guaranteed 
no  "fake"  or  "outfit  plan."  Address  J. 
K.  Barr,  Wellsburg,  New  York.  

FREE  book  filled  with  over  100  good 
formulas,  to  the  first  20  people  sending 
for  our  unexcelled  formula  for  resilvering 
mirrors  for  50c.  A  specially  prepared 
fonrula  that  has  been  tried  and  found 
Buccessful.  Don't  wait;  get  this  free  book. 
Send  50c  today.  Profitable  Service  Bureau, 
4333  N.  Sawyer  Ave..  Chicago.  

AN  extraordinary  opportunity  for  party 
or  parties  with  some  knowledge  of  me- 
chanics, not  necessarily  practical,  with  small 
capital.  State  or  county  rights  for  sale 
of  an  established  patented  device.  Quick 
Bale  in  all  manufacturing  districts.  Ex- 
ceptional profits.  Address  P.  O.  Box  489, 
Trenton,   N.  J. 

WE  start  you  in  business,  furnishing 
BTerything;  men  and  women,  $30  to  $200 
weekly  operating  our  Original  "New  Sys- 
tem Specialty  Candy  Factories"  home  or 
Bmall  room  anywhere;  no  canvassing.  Op- 
portunity lifetime;  valuable  booklet  free. 
W.  Ragsdale  Co.,  East  Orange,  N.  J. 

MAIL  Order  Business  in  its  true  light 
and  particulars  how  you  can  obtain  a  loan 
of  all  advertised  mail  order  instructions 
and  "schemes"  free,  by  addressing  Library 
Dept.  5.  "The  Mail  Order  News,"  Fishkill, 
New  York.  

MAIL  Order  Men:  Quick  Cash  Returns. 
We  manufacture  and  distribute  high-class 
specialties.  Sell  by  mail.  Small  capital. 
Spare  time.  Prospectus  free.  Mis.sissippi 
Valley  Co..  Inc..  Box  M235.  Pittsburg, 
Kansas.  

BIG  profits  for  you:  Manufacture  Barley 
Crisp.  New  confection.  California  inven- 
tion. 5c  packages  costs  you  Ic.  Machine, 
instructions  complete.  $7.. 50  prepaid.  Sam- 
ples, 10c.  Barley  Crisp  Co..  1605  Hyde  St., 
San  Francisco.  

"THE  Art  and  Process  of  Dry  Clean- 
ing." A  fascinating  and  profitable  occu- 
pation. 25  cents  postpaid.  Auburn  Sup- 
ply Co..  Dept.  EE.  7746  Peoria  St.,  Chi- 
cago^  

BE  your  own  boss.  Start  mail  order 
business.  We  teach  you.  20  years  estab- 
lished. Everything  furnished.  "Starter" 
free.  Krueger  Co.,  Dept.  2B,  167  W. 
Washington,  Chicago.  

$  DOLLAR  $  getting  $  secrets.  $  Send 
10  cents  now  for  six  valuable  Trade  Build- 
era.  Start  a  profitable  business  of  your 
own  and  make  more  money.  Satisfaction 
guaranteed  or  dime  refunded.  G.  Edward 
Harrison,   Baltimore.  Md.  

EARN  $1.80  on  every  $2  order  in  the 
Silver  Plating  Business.  Make  your  spare 
time  net  $$$.  My  pamphlet  shows  you 
how:  write  for  it  today.  Milligan  Co., 
Dept.  21,  Davenport,  Iowa.  

SAFETY  Elevator  (Patented)  Manufac- 
turers Investigate.  Accidents  entirely 
eliminated.  Roussel.  1101  Diamond  Bank 
Building,  Pittsburgh.  Pa. 


MAIL-Order  Firms.  Commission  cir- 
culars that  insure  $20  on  every  thousand 
mailed.  Books,  catalogs,  etc.,  with  your 
imprint.  Samples,  12c.  Successful  plan 
free.  Popular  Institute,  502  West  69th  St. 
Chicago.  

YOU  can  make  $10  daily  restoring  col- 
ors to  faded  rugs  and  carpets  in  spare  time; 
tremendous  opportunity  in  your  community; 
simple,  easy.  Free  particulars.  Coxe, 
Dept.  MB.  Omaha.  Neb.   

GET  rich  manufacturing  ink,  new  process, 
full  instnictions  and  factoi'y  equipment. 
Parcels  Post  makes  millions  of  customers ; 
small  capital  needed.  Box  128.  Hawes- 
ville,  Ky.   

BUSINESS  Wanted— Am  looking  for  a 
good  opening.  Will  buy  whole  or  part. 
Good  references  and  full  description.  Ad- 
dress Business  Man,  Box  1308,  Cherry  Val- 
ley,  Illinois.  

MAKE  money  down  cellar  this  winter. 
One  man  is  doing  it — so  can  you.  No 
mushroom  chestnut;  new  scheme  you  never 
heard  of.  "Back  Lots  Schemes"  explains 
this  and  many  more.  Write  for  circular. 
Metz,  Box  M-87.  Times  Square  station, 
N.  Y.  

MONEY  in  Minerals.  Asbestos,  Feldspar, 
Corundum,  and  many  other  minerals  have 
money  value  and  ready  market.  Minerals 
identified  free.  Assays  and  Chemical  analy- 
ses. Mineralogist.  Box  155,  Carterville, 
Mo.  

MEN  and  Women— Earn  $1.80  on  each 
$2  order,  replating  silverware.  Make  your 
spare  time  net  dollars.  Free  descriptive 
booklet.  Union  Sales  Company,  Riverside. 
California.  

YOUR  classified  ad  can  be  placed  in 
1,000,000  small  town  homes  at  low  cost 
every  week.  Ask  for  free  Result  Checking 
Book.  Classified  Dept.,  Boyce's  Weeklies, 
500  Dearboni   Ave.,  Chicago,  111.  

GREAT  success.  Start  a  formula  busi- 
ness. Make  $2-300  a  month.  Just  off 
the  press.  Our  new  collection  of  rare,  val- 
uable European  formulas.  Particulars  free. 
Becker  Comp.,  M  5325  Bishop,  Chicago. 

MAIL  Order  Men — Agents— Salesmen — 
The  "Balritt  Selling  System"  will  posi- 
tively triple  your  sales.  Complete  plan  pre- 
paid 60c.  Balritt  Importing  Co.,  158  Law- 
rence  St.,  Brooklyn,  N.  Y.  

OPERATE  Hahn's  Premium  Machines. 
Let  them  gather  pennies  for  you.  The 
best  seller  for  cigars  and  candies.  J.  L. 
Hahn,  1016  Germantown  Ave..  Philadel- 
phia.  Pa.  

BIG  Money  manufacturing  candy,  pop 
corn  goods,  ice  cream  and  soft  drinks. 
Complete  directions  and  formulas  25c. 
U.  S.  Specialty  Co..  Desk  9,  New  Phila- 
delphia.  Ohio.  

KENTON,  Ohio,  Commercial  Club  is 
seeking  industries.  Will  co-operate  in  the 
organization  and  sale  of  stock  of  new  com- 
panies.    Harry  Hopwood,  secretary.  

TRIAL  Offer:  $1.00  places  your  25  word 
ad  in  200  magazines:  regular  price  6c  per 
word.  Kings  Magazine,  Box  13  P.,  Little 
Silver,  N.  J.  

YOUR  25-word  ad  placed  in  100  good 
monthly  magazines  for  only  $1.  Write  me 
before  placing  any  advertising.  I'll  save 
you  money.  F.  L.  Miller,  Drawer  14-P. 
Syracuse,  N.  Y.  

SHEET  Bluing,  Mending  Tissue,  Gold 
Eyed  Needles,  for  Trust  plan  and  Mail 
Order  Dealers.  Sample  10c.  Frank  Shilling 
Co.,   Navarre,  Ohio.  

BIG  Money  in  the  Mail  Order  Business. 
Experience  unnecessary.  Small  capital. 
Instructions  free.  Keith.  719  Central  Bldg., 
Rochester.  N.  Y.  

PLEASANT  Spare  Time  work,  mailing 
circulars.  Good  pay.  No  scheme.  In- 
structions free.  Home  Pub.  Society.  1217 
Market   St.,   Philadeln>iia,  Pa.  

LEARN  Silver  Plating  at  home.  Big 
money.  Particulars  free.  Address  Mr. 
Baily,  Lock  Box  123,  New  Bedford.  111. 

MAIL  Order  Business.  Send  25c  for 
four  plans  and  you're  started.  E.  Dunne, 
7C^?.l   Sangamon   St.,  Chicago.  

INDEPENDENCE  for  life  offered  stock- 
holders. American  Ginseng  Co.  Book  Free, 
2649  Wabansia  Ave..  Chicago.  

START  in  the  Mail  Order  Book  business 
— small  capital  only  required  but  the 
profits  are  large  and  possibilities  unlim- 
ited! Our  $1  book,  "500  Things  Worth 
Knowing,"  is  the  best  seller  in  the  world 
—it  will  make  Big  Money  for  you!  Send 
25c  for  sample  copy  and  terms  or  write 
for  our  literature;  it's  free.  Wm.  Rea 
Publishing  Co..  Northwestern  Building, 
C:hicago. 


144  PENCILS  with  your  four  line  ad. 
only  $1.90  prepaid.  Crescent  Pencil  Co., 
Thibodaux.  La.  

DOLLARS  made  distributing  advertising 
matter.  Particulars  free.  Pulver  Bros., 
Alien  St.,  Hudson,  N.  Y.  

BE  a  Mirror  iCxpert.  $3-$10  day;  spare 
time  home  at  fiist;  no  capital;  we  train, 
start  you  making  and  silvering  mirrors; 
tYench  method.  Free  prospectus.  W.  P. 
Derr,  Pres.,  87  Saratoga  Ave.,  Brooklyn, 
New  York.  

WHY  not  increase  your  profits  by  hand- 
ling fast  selling  specialties  we  manufacture. 
Mail  order  men  and  general  agents,  write 
today.    Crescent  Mfg.   Co.,  Erie,  Pa.  

$1.50  SELF  Filling  Fountain  Pen  for 
15c.  Each  in  box  with  directions  for  use. 
and  "Price  $1.50"  printed  on  box.  Hiah 
grade  appearance.  In  Dozen  lots,  15  cents 
each.  Special  price  in  Gross  lots.  If  you 
have  a  Mail-Order  ambition,  send  25 
cents  for  sample — it  will  lead  to  other 
price  revelations.  Money  back  if  you  do 
not  think  it  worth  at  least  $1.  Manufac- 
turers Distributing  Company.  Pittsfleld, 
Mass.  

THE  Parcels  Post  and  the  Mail  Order 
Business.  Want  to  start  something?  An 
agent?  Want  to  make  more?  Our  maga- 
zine will  show  you.  Trial  three  months. 
10c.  Single  copy,  5c.  The  "Lever"  MaU 
Tiader.  44,  Elizabeth,  N.  J.  

"SUCCESSFUL  Brains"— My  Mail  Or- 
der book  that  I  want  you  to  handle — it's 
the  best  one  on  earth — millions  of  copies 
should  be  sold  on  merits  alone — fortunes 
sliould  be  made  by  those  who  heed  its 
teaching!  Write  me  and  I  will  make  it  to 
your  advantage  to  sell  this,  my  newest  and 
best  book,  by  furnishing  you  circulars  and 
books  at  the  right  figure.  May  I  send  you 
coijfidential  Mail  Dealers'  prices?  Wei&s- 
gerber.  Northwestern  Building.  Chicago. 

A  CHICAGO  Office  would  boom  your 
business  and  greatly  increase  your  prestige. 
Our  service  will  delight  you;  particulars 
for  stamp.  The  Model  System,  538  S. 
Dearborn  St.,  Chicago.  

BIG  profit  in  Metal  Polish.  The  best 
can  be  made  for  about  50  cents  a  gallon. 
Send  10  cents  and  I  will  send  formula 
and  material  tO'  make  one-half  pint.  H. 
L.  Rogers.  Beach  Street,  Wollaston.  Mass. 

SACHET  Powder  in  bulk;  also  envelopes 
for  premium  purposes;  samples  and  sell- 
ing plan,  10c.  Cadby  Co.,  77  Woodward, 
providence,  R.  I.   

BE  Independent.  Get  my  four  big  money 
making  fonnulas,  tells  how.  10c.  Hab  Co., 
Dennison  St.,  Highland  Park.  New  Bruns- 
wick,  N.  J.  

GUARANTEED  Remington  typewriter 
free  with  $1  monthly  Typewriting  Course. 
Merit  Service.  Oshkosh,  Wis.  

SELL  your  formulas,  ideas,  plans  and 
knowledge  by  mail.  Some  make  $1,000 
monthly.  Instructive  booklet  for  stamp. 
information   System,   280.   Marietta,  Ohio. 

MEN,  Women,  Boys  and  Girls,  don't  be 
without  Christmas  money.  Send  twenty 
cents  in  silver  for  my  honest  ligitimate 
money  making  plans  and  formulas.  Chance 
for  steady  business.  Standard  Supply  Co., 
2331  N.   Lawndale  Ave..  Chicago.  

LEARN  to  Metalize!  Make  exquisite  and 
beautiful  jewelry  of  roses,  butterflies,  etc. 
Pleasant,  profitable  employment.  Stamp 
brings  sample  and  particulars.  P.  Benson, 
^tewartville,  Minn.  

BIG  Profits:  Open  a  dyeing  and  clean- 
ing establishment,  splendid  field,  little 
capital  needed.  We  teach  by  mail.  Write 
for  booklet.  Ben-Vonde  System,  Dept.  C. 
Charlotte,  N.  C.  

WE  furnish  mail  order  dealers  with  pro- 
tected specialties  for  establishing  clean, 
forceful,  high-profit  mail  order  enterprise. 
Special  service,  based  on  advanced  business 
principles.  Full  details  free.  Bixby  Pub- 
lishing  Co..  Box  W  134.  Buffalo.  N.  Y. 

BEFORE  Taking  Any  Chances  in  the 
Mail  Order  Business,  invest  10c  for  two 
samples  of  "Booster" — the  one  bonafide 
Mail  Order  publication  on  earth — a  maga- 
zine that  has  made  money  for  others  and 
will  show  you  how!  Send  10c  today — it's 
worth  many  dollars  to  you.  Booster  Maga- 
zine.   Northwestern  Building,  Chicago. 

HERE'S  your  chance  for  a  legitimate 
and  profit  producing  mail  order  proposition; 
a  business  as  clean  and  dignified  as  you 
can  put  your  name  to.  $10  and  less  starts 
it,  and  a  postal  card  with  your  address 
brings  free  proof  without  any  obligations. 
Address  Expert.  420  Home  Bank,  Balti- 
more, Md. 
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POPULAR  MECHANICS  ADVERTISING  SECTION 


BUSINESS  opportunities  for  you— with 
money  making  methods  in  Digest.  You 
can  make  $$$.  One  year  subscription  only, 
25c.     Digest,   Grand  Rapids,  Mich. 


$3,000  A  YEAR  and  Freedom!  Stop 
slaving.  Quit  unprofitable  grinding.  Learn 
Show  Card  Writing  and  establish  yourself 
in  your  own  locality  without  invesment  or 
expense.  Be  your  own  boss.  Study  In 
spare  time.  Easy,  simple  instructions.  A 
Money  Making  profession  for  life.  Our 
complete  $30  course,  now  $5.  Write  quick 
for  free  pamphlets.  L.  Hitpas,  114  Adams 
St.,  Peoria,  111^  


I'LL  send  you,  prepaid,  several  winning 
Business  Plans.  If  accepted  pay  me  $2; 
otherwise  return.  Include  8c  mailing  cost. 
D.  Baur.  212  West  114th  Street,  New  York. 


WHAT?  in  Exchange  for  advertising 
in  100  magazines.  Wilson's  World,  3505 
Evanston  Ave.,  Chicago. 


WE  Help  Raise  Capital  at  once  to  start 
you  in  retail — manufacturing — patent— real 
estate — mail  order  or  any  legitimate  busi- 
ness by  means  of  "Our  Practical  Method." 
Particulars  free.  The  Business  Aid  Co., 
K504,  Detroit,  Mich. 


BE  Independent.  Start  Money  Making 
Tilail  Order  Business  at  Home.  New  Plans. 
Everything  furnished.  Only  small  capital 
required.  Free  booklet  and  paiticulars 
leil  how.  W.  P.  Miller  Co.,  Box  254, 
Muskegon,  ]\Iich. 


I  WILL  start  you  earning  $4  daily  at 
l:ome  In  spare  time,  silvering  mirrors ;  no 
tapital;  send  for  free  instructive  booklet, 
giving  plans  of  operations.  G.  F.  Red- 
i"ond.   Dept.   306,  Boston,  Mass. 


MANUFACTURE  Gold  Letters  for  signs— 
$100  per  month  easy.  I  start  you.  Ex- 
lierience  unnecessary.  Take  like  wildfire. 
Prospectus  free.  J.  F.  McPherson,  673 
Brown  Avenue,  Butler,  Pa.  

PROFITABLE  home  business.  All  or 
.spare  time.  No  mail  order  scheme.  No 
outfit  to  buy.  Particulars  free.  P.  Akorn, 
itosebank.  New  York.  

START  a  credit  reporting  office,  every 
merchant  needs  and  will  pay  for  this 
.service.  You  can  make  money.  Field  new 
i.nd  white  for  the  harvest.  No  capital  re- 
quired. Ask  for  booklet.  Free.  National 
Protective  Service,   Uhrichsville,  Ohio. 

INCORPORATE  free;  pay  expenses;  we 
take  stock  for  services.     Listed  Securities 

Co.-)  Elmira,  N.  Y.  

WE  start  you  in  a  permanent  business 
with  us  and  furnish  everything.  We  have 
new  easy  selling  plans  and  seasonable  lead- 
ers in  the  Mail  Order  line  to  keep  the  fac- 
tories busy.  No  canvassing.  Small  cap- 
ital. Large  profits.  Spare  time  only  re- 
quired. Personal  assistance.  Write  today 
for  (copyrighted)  plans,  positive  proof  and 
sworn  statements.  J.  M.  Pease  Mfg.  Co., 
541  Pease  Bldg.,  Main  St.,  Buffalo,  New 

York.  

FORMULAS  furnished  by  expert  chem- 
ists, for  manufacturing  Toilet,  Household, 
and  Technical  products.  Government  serial 
numbers  obtained.  Catalogue  for  stainp. 
B.  Mystic  Company,  Washington,  D.  C. 

YOUR  Brain  can  make  $200  while  your 
muscles  make  fifty  cents.     Write  for  prop- 

osition.     Dunning,  Aulander.  N.  C.  

EARN  $7  to  $12  daily,  restoring  faded 
colors  in  rugs  and  carpets,  whole  or  spare 
time.  No  capital.  Free  Booklet,  tells  how. 
Wm.  A.  Eldred,  Dept.  75.  Detroit,  Mich. 

MAIL  order  ads  that  pay.  20  different 
propositions  fully  explained.  All  bona  fide, 
sure-fire  Money-getters.  Each  one  the  foun- 
dation of  a  successful  Mail  Order  business. 
Send  lOc  for  full  particulars  and  regular 
bulletin  of  new  propositions.  Mail  Dealers 
Wholesale  House,  450  Franklin  Bldg.,  Chi- 

cago.  111.  

$1  A  WEEK  will  start  you  in  a  big 
money-making  mail  order  business — with 
the  best  line — in  spare  time.  Particulars 
free.  Nadico  Company,  16C4  Belmont  Ave., 
Chicago, 

A  lilt  Shy  on  Salary?  I  pick  up 
$1,500  yearly  additional  from  newspaper 
correspondence.  My  book  tells  what's  news, 
how  to  get  it,  where  to  sell.  Newspaper 
directory  included.  No  correspondence 
school  expense;  only  50  cents.  Morris 
White,   Station,   50,  Detroit.  Mich.  

I.XCORl'ORATO  your  business  under  Ari- 
zona  laws.  Cost  small.  No  franchise  tax. 
Stockholders  exempt  from  corporate  debts. 
Do  business  anywhere.  Laws  and  forms 
free.  Southwestern  Securities  &  Investment 
Company,  Box  D488,  Phoenix.  Arizona. 

PATENTS  secured— C.  L.  Parker.  910 
G  St.,  Washington,  D.  C. 


AN  intelligent  person  may  earn  $100 
monthly  corresponding  for  newspapers.  No 
canvassing.  Send  for  particulars.  Press 
Syndicate,   700  Lockport.  N  Y. 


I  MADE  $50,000  in  five  years  with  a 
small  mail  order  business;  began  with  $5. 
Send  for  free  booklet.  Tells  how.  Hea- 
cock,  5074  Lockport,  N.  Y. 


INDEPENDENCE  and  fortune  quickly 
attained  in  the  Manufacturing  Mail  Order 
business.  I  furnish  Formulas,  Manufac- 
turing Processes  and  Trade  Secrets  in  all 
lines.  Sold  under  positive  guarantee;  18 
years'  practical  experience.  Revision  and 
improvement  of  Fonnidas  and  Processes — 
reduction  of  manufacturing  cost — utilization 
of  waste  materials,  etc..  a  specialty.  Book- 
let, Formula  List,  and  Valuable  Informa- 
tion Free.  W.  L.  Cummings.  Ph.  D..  127 
Standard   St.,  Syracuse,  N.  Y. 


STOP  here!  Let  me  start  you  in  a  home 
business  that  will  bring  you  money  every 
day.  Experience  unnecessary.  Spare  time. 
No  canvassing.  I  furnisli  everything  and 
guarantee  success.  Send  for  proofs.  Voor- 
hies.    Desk  C.  R..  Omaha,  Neb. 


FORM  a  corporation — Congiess  Law  for 
D.  C.  and  all  States;  cheap.  Raise  money 
easily.  U.  S.  Legal  Corporation,  Wash- 
ington.   D.    C.  Representing  $1,223,000,000. 


•  COLLECT  money  by  a  sure,  simple,  sys- 
tem. Income  $1,000  to  $5,000  a  year. 
Quick  results.  No  capital  required.  In- 
stinctive book,  "Skillful  Collecting,"  free. 
National  Collectors  Ass'n.,  Long  Street. 
Newark.  Ohio. 


HAVE  you  anything  to  advertise?  Our 
Rate  Book  tells  you  all  about  advertising 
mediums,  rates,  circulation,  closing  dates, 
etc.  Sent  for  10c.  Worth  dollars.  Folder 
free.  Correspondence  invited.  Dearborn 
Advertising  Agency,  455  Franklin  Bldg., 
Chicago. 


PATENTABLE  ideas  wanted— Send  for 
3  free  books.  Richard  B.  Owen,  30  Owen 
Bldg.,  Washington,   D.  C. 

FOR  ADVERTISERS 


RETAILERS,  Mail  Order  Dealers, 
Wholesalers,  .Jobbers,  I  can  increase  your 
profits  by  doubling  the  efficiency  of  your 
sales  literature.  Tenth  year.  Form  letters, 
circulars,  advertisements,  prepared  or  re- 
written at  $5  each,  and  worth  it.  Results 
guaranteed.  Send  me  full  information. 
M.  A.  Stern,  Monticello,  N.  Y. 


"THE  Ad  Writers'  Assistant"— Book 
containing  350  phrases,  headlines,  sugges- 
tions, interesting  opening  chapters,  each 
Illustrated  with  apppropriate  cut,  mailed. 
25c.  Cuts  supplied.  F.  S.  Ailes.  Drexel 
Building.   Philadelphia,  Pa.  

ADVERTISING  Assistance.  Original  ad- 
vertising matter  devised  and  prepared  ready 
for  printer  or  publisher.  We  invite  cor- 
respondence. C.  C.  Taber  &  Staff,  suite 
P,  Post-Standard  Bldg.,  Syracuse,  N.  Y. 

BARGAIN  Advertising  Rate— Just  to  get 
acquainted — 15  words,  one  insertion;  guar- 
anteed 10,000  copies,  printed,  and  one 
years'  subscription,  25c.  Digest,  Grand 
Uauirlf,  IsUch. 


AGENTS  WANTED 


SPECIAL  Sales  Manager  wanted  in  your 
town  right  away.  Plenty  of  money  for  you 
to  spend.  Hottest  tailoring  offer  ever  made. 
Orders  turned  over  to  you.  Make  $50  a 
week  at  the  start.  Only  part  of  your  time. 
Your  nobby  free  suit  will  attract  so  much 
attention  that  orders  will  simply  roll  in. 
Every  order  means  dollars  to  you.  Other 
good  features.  Paragon  suits  sell  like 
wildfire.  We  prepay  all  express  charges, 
too.  Now  is  the  time  to  get  in.  Be  the 
first  in  your  town  to  get  this  great  offer. 
An  opportunity  to  make  the  biggest  success 
ever.  Send  post  card  with  your  name  and 
address  for  our  book  of  beautiful  samples 
and  full  particulars.  All  free.  .«o  write  at 
once.  Paragon  Tailoring  Co..  Dept.  1199, 
Chicago,  111.   


SOMETHING  New!  We  are  now  pre- 
pared to  quote  prices  on  our  new  Electric 
Toa.ster.  Retails  $2.75.  Other  makes,  $4 
to  $8.  Guaranteed.  Be  the  first  to  get  the 
cream.  Demand  already  created.  County 
Agents — Sales  Companies!  Send  $2  for 
sample.  Test  it,  Monev  back  if  dissatis- 
fied. Wilson  B.  Wickersham  Mfg.  Co.,  538 
South   Clark   Street,  Chicago. 


CHANI)KLIE:r  (nothes  Dryer— Pulls  up 
to  ceiling  on  porch  or  in  house.  Clothe.s 
out  of  way.  Holds  good  size  wasliin? 
or  ironing;  weighs  three  pounds;  sent  pre- 
paid, $1.50.  Every  home  will  buy  one. 
Agents  wanted — Auliurn  Supply  Co.,  Dept. 
DD,  7740,  Peoria  St.,  Chicago. 
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FREE,  swell  suits  to  wear — plenty 
money  to  spend  as  our  special  manager  In 
your  town.  Make  $40  a  week  easy.  Suits 
sell  like  hot  cakes.  Your  own  free  suit 
will  get  scads  of  orders  from  your  friends. 
Only  part  of  your  time.  No  money  nor  ex- 
perience necessary.  All  orders  we  take  in 
your  section  turned  over  to  you.  This  is 
a  most  stupendous  opportunity  for  one  man 
in  each  town.  Get  in  Quick!  We  pay  ex- 
press on  everything.  Send  a  post  card 
with  your  name  and  address  for  beautiful 
samples  and  full  particulars,  all  free.  En- 
tirely new  plan.  Chance  of  a  lifetime. 
Don't  miss  it.  No  obligations.  Hurry! 
Write  today.  American  Woolen  Mills  Co., 
Dept.   1199,  Chicago,  111.  

PLEASANT  home  work;  no  canvas- 
sing or  collecting  to  do!  Earn  $50  a 
month  in  your  spare  time.  All  our  work 
may  be  done  in  any  room  of  the  house 
without  even  your  nearest  neighbor  know- 
ing you  work  for  us.  if  you  so  desire. 
Write  today!  Wilbert  F.  Blye  &  Co., 
Dept.   31,  Terre  Haute.  Ind.  

AGENTS  are  coining  money  selling  our 
big   10c   packages   of   20   Assorted  Holiday 


"Big 
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Postal    Cards.      "5.000  Varieties. 
Profits."     Sell  everywhere  at  sight, 
pie  package.    10c.     Particulars  free, 
livan  Card  Co.,  1238  Van  Buren  St. 
cago.  111.  

AGENTS— Would  you  like  a  steady  posi- 
tion at  $30  a  week  to  start  and  a  chance 
to  be  promoted  to  district  manager  at 
$3,000  yearly?  No  experience  required,  Mv 
agents  have  steady  work  all  the  year.  I 
need  more  agents  quick.  This  fine  posi- 
tion is  open  to  you  If  you  will  write  me 
personally  at  once.  E.  M.  Davis,  Presi- 
dent,  Davis  Co.,  264  Davis  Bldg.,  Chicago. 

AGENTS— Be  quick— get  the  agency — 
never  such  a  seller — make  $100  a  week — 
Model  Vacuum  Cleaner — carpet  sweeper 
type — wonderful  suction — Sells  for  $8.50 — 
your  profit  over  100  percent — no  competl- 
tion — patented — we  start  you — the  Cleaner 
sells  itself — free  sample  to  workers.  Model 
Vacuum  Co.,  "D  20,"  Cincinnati.  O. 

YOUNG  man.  would  you  accept  and 
wear  a  fine  tailor  made  suit  just  for  show- 
ing it  to  your  friends?  Or  a  Slip-on 
Raincoat  Free?  Could  you  use  $5  a  day 
for  a  little  spare  time?  Perhaps  we  can 
offer  you  a  steady  job.  Write  at  once  and 
get  beautiful  samples,  styles  and  this  won- 
derful offer.  Banner  Tailoring  Company. 
Dept.  924.  Chicago.  

SALESMEN  are  making  big  money  tak- 
ing Xmas  orders  for  tailored  to  measure, 
classy  Raincoats.  Better  fabrics;  half  store 
prices.  Sample  coat  to  reliable  agents. 
English  Raincoat  Tailors.  Ltd.,  New  York. 

BIG  profits  for  you!  Manufacture  Barley 
Crisp.  New  confection.  California  in- 
vention. 5c  package  costs  you  Ic.  Ma- 
chine instructions  complete,  $7.50  prepaid. 
Samples,  10c.  Barley  Crisp  Co.,  1615  Hyde 
St..    San  Francisco,  

RESILVER  mirrors  and  make  plenty  of 
money.  Full  instructions,  50  cents.  Auburn 
Supply  Co..  Dept.  CC,  7746  Peoria  St., 
Chicago. 

AGENTS  can  sell  Sun-Ray  Incandescent 
Kerosene  Mantle  Burners  to  everybody  using 
lamps.  Will  sell  on  sight.  New  1912 
model  100  candlepower.  Fits  all  lamps. 
Ten  times  brighter  than  gas.  Write  "for 
catalog.  Free  particulars.  Simplex  Gas- 
light  Co..   Dept.   M,  New  York.  

AGENTS— Our  New  Steel  Mantle  Burn- 
ers fastest  sellers  on  market;  fit  all  lamps; 
convert  kerosene  into  gas.  Smokeless,  odor- 
less. Guaranteed  perfect  white  light.  Sam- 
ple burner  postpaid,  25c.  Lyndhurst  Bur- 
ner  Co..  Dept.   P,  Lyndhurst.  N.  .T.  

BROKERS  and  general  agents  to  handle 
"Klenene;"  protected  territory.  Klenene 
Products  Co..  15S1  So.  Pearl  St.,  Den- 
ver.  Colo.  

AGENTS  wanted  everywhere  to  sell  our 
highly  endorsed  automoliile.  motorcycle  and 
motorboat  accessory ;  big  commission,  ex- 
clusive territory  granted.  National  Sales 
Co..    Milk   St..    Boston.  Mass.  

AGENTS  makes  $30  weekly,  experience 
unnecessary,  particulars  free.  Pals  Manu- 
facturing Company,  A25  East  14th  Street, 
N.   Y.  Viiy.  . 

AGENTS  wanted  to  introduce  and  sell 
Great  Fun-making  Game,  also  Bill  Col- 
lector Letter-forms  for  merchants.  Send 
for  Agent's  Prices.  Inland  Mfg.  Co.,  To- 
pekn,  Kans^  


YOU  can  make  $10  daily  Restoring  colors 
to  faded  rugs  and  cai-pets  in  spare  time; 
tremendous  opportunity  in  your  community; 
simple;  easy.  Free  particulars.  Coxe, 
Dept.  MB,  Omaha,  Neb. 
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AGENTS — Carpet  sweeper,  vacuum  clean- 
er, low,  substantial;  child  can  handle; 
good  pioflt.  H.  Bouma,  128  Packard  St.. 
Grand  Rapids,  Mich.  

$1  000  EARNED  by  three  people  within 
thirty  days  selling  our  Fire  Extinguishers. 
Buyers  everjwhere;  protected  territory; 
500r«>  profit".  Local  and  State  Agents 
wanted.  United  Manufacturing  Company, 
1242  Jefferson,  Toledo.  Ohio.  

PORTRAIT  Agents— If  you  want  better 
portraits  for  less  money,  try  me.  I  guar- 
antee satisfaction.  Twenty  years  experi- 
ence. L.  T.  Kunde,  Artist,  53  Cawker 
Building.    Milwaukee,  Wis.  

LADIES — To  solicit  orders  for  toilet 
articles.  Big  pay  ai'd  success  is  sure  ly 
our  plan.  F.  H.  Young  &  Co..  Toledo, 
OMo.  

AGENTS  —  Something  live  —  something 
fresh — something  new.  Something  that's 
a  seller,  and  bringing  our  boys  $35  a 
week  and  up.  National  Manufacturing  Co., 
Lemont.  111.  

LOVELY  Sachet  Powders  made  from 
Califoinia's  sweetest  flowers;  package  post- 
paid, 10c  silver;  agents  wanted.  Tropical 
rerlume  Co.  A322  S.  Spring,  Los  Angeles, 
Calif.  

WE  want  resident  agents,  spare  or  full 
time,  to  represent  us  in  the  sale  of  our 
c^ibon  paper  and  typewriter  ribbon'.;  ex- 
perience unnecessary.  Diamond  Ribbon  & 
Carbon  Co.,  37  Liberty  Street,  New  York. 

WANTED — Agents.  An  automobile  ne- 
cessity. Sells  easily  and  quickly.  Big 
profit  on  each  sale.  For  particulars,  write 
Oakland  Merchandising  Co.,  H.,  109  Oak- 
l^ind  Ave.,  Pontiac,  Mich.  

GENERAL  Agents.  Most  practical  and 
greatest  Quarter  specialty  ever  invented. 
Newly  patented.  Necessity  everywhere. 
Fottune  awaits  salesmen.  Columbia  Mnfg. 
Co.ri557  Wells  St..  Chicago.  

MAIL  Order  Men:  Quick  cash  returns. 
We  manufacture  and  distribute  high-class 
specialties.  Sell  by  mail.  Small  capital. 
Spare  time.  Prospectus  free.  Mississippi 
Valley  Co..  Inc.,  Box  N235,  Pittsburg, 
Kansas.  

MEN  wanted  to  act  as  District  Managers; 
I  have  a  new  proposition  to  get  hundreds 
of  men  to  canvass  for  you;  if  you  are  look- 
ing for  a  position,  write  A.  E.  Altvater, 
112  W.  Mulberry  St.,  Baltimore,  Md. 

SOAP  Agents.  Our  Vegetable  Soap, 
Toilet  Article  and  Remedies  Excel  and 
Outsell.  Sample  free.  Buchanan  &  Co., 
54  So.  Main  St.,   St.  Louis.  Mo.  

FOR  sale,  one  agents  country  medical 
or  merchants  wagon,  waterproof,  door  com- 
partments.    Inland  Mfg.  Co.,  Topeka.  Kans. 

AGENTS  in  every  town.  Best  selling 
Household  Article.  Start  at  once.  Large 
demand  for  goods.  $25  to  $50  a  week. 
Success  assured.  Investigate  today.  Main 
Specialty  Co..  Dept.  H..  Williamsport, 
Penna.  

AGENTS — Big  profits  in  selling  the  new 
E-Z  Gas  Irons.  Have  many  new  features; 
sell  on  sight;  speaks  for  itself.  Territory 
going  fast;  don't  miss  this  opportunity. 
\Arite  now  for  full  particulars.  Dept.  B, 
Enterprise  Tool  &  Metal  Works.  Chicago, 
Illinois.  

AGENTS— Write  today  for  our  big 
proposition.  It's  free.  You  can  easily 
make  big  money  with  it.  The  Miller  Sup- 
ply  Co..   Cleveland,  Tenn.  

YOUR  25-word  ad  placed  in  100  good 
monthly  magazines  for  only  $1.  Write  me 
before  placing  any  advertising.  I'll  save 
you  money.  F.  L.  Miller.  Drawer  14 -P, 
Syracuse,  N.  Y.  

AGP^NTS — Get  acquainted  with  our  prop- 
osition. Pleasant  work  and  orders  in  every 
bouse.  Address  A.  G.  K.,  1G42  W.  Di- 
Tision  Street,  Chicago.  

AGENTS— Some  agents  made  .$500  last 
Christmas  to  sell  beautiful  refined  Japa- 
nese calendars.  Are  very  rare  and  best 
for  Christmas  present.  ioo  for  $10  and 
$25.  Otsuka.  1120  Georgia  St..  Los  An- 
geles.  Calif.  

NO  free  samples.  Article  requires  none. 
Used  by  everybody.  Agents  frequent  repeat 
oiderg.  Dempsey  Mfg.  Co.,  Dept.  C,  Fitch - 
turg.  Ma.ss.   

CLEAR  $10.20  daily,  with  our  new 
proposition.  Failure  impossible.  Partic- 
ulars free.  Princess  Perfume  Co..  304 
Northampton  St.,  Buffalo,  N.  Y.  

AGENTS  make  r,()0%  profit  selling  our 
gold  window  letters,  novelty  signs  and 
changeable  signs.  800  varieties  in  enor- 
mous demand.  Catalogue  free  Sullivan 
Co..  1238  Van  Buren  St.,  Chicago.  III. 


AGENTS— Now  is  the  best  time  to  make 
big  money  selling  our  new  fully  guaranteed 
goods.  Everybody  buys  at  sight.  Live 
agents  selling  nothing  else.  Write  imme- 
diately for  our  $5  to  $10  per  day  proposi- 
tion. A  Postal  will  do.  Best  Mfg.  Co., 
851  Broad  Street.  Providence.  R.  I.  

"IZ-BEST"  Hosiery,  40  styles,  gives  best 
wear.  Free  book  tells  how  to  develop 
permanent,  profitable  business,  selling  di- 
rect to  wearer;  all  or  spare  time;  either 
sex.  Colby  Hosiery  Co.,  2nd  &  Diamond 
St..  Phila.,  Pa.  

MANUFACTURER  of  .popular  brand  linen 
heel  and  toe  guaranteed  hosiery  wants 
a'gents  to  sell  direct  to  consumers.  Pech- 
nian  earned  $136.20  in  five  days.  Ex- 
clusive territory.  Credit.  Send  for  par- 
ticulars. N.  Parker  Mills,  720  Chestnut 
St.,  Phila..  Pa.  

"AGENTS  Wanted"  advertisers  are  most 
successful  and  enthusiastic  users  of  adver- 
tising space  in  Boyce's  Weeklies.  The 
1,000,000  circulation  pays  big.  Write  for 
free  Result  Checking  Book.  500  Dearborn 
Ave.,  Chicago,  111.  

AGENTS— Mail  Order  Men.  Your  25 
word  ad  in  100  IVIagazines,  $1.  Box  22, 
Station  B.  Worcester,  Mass.  The  Wil- 
liams  Specialty  Co.  

AGENTS — Ask  us  about  our  snappy 
household  specialty  line  which  will  clear 
you  $50  to  $80  weekly.  American  Alum- 
inum  Co.,  Div.   7,  Lemont,  111.  

AGENTS— Get  particulars  of  one  of  the 
test  paying  propositions  ever  put  on  the 
market.  Something  no  one  else  sells.  Can 
make  $4,000  yearly.  E.  M.  Feltman,  Sales 
Manager,  6124  Sycamore  St.,  Cincinnati,  O. 

A  WONDERFULLY  profitable  business 
Quickly  established  in  your  own  community 
placing  year  wear  sight  selling  dress  shoes 
for  men  and  women  from  our  factor*  to 
wearers.  No  risk.  Kushion  Komfort  Shoe 
Mfr.,  Lynn,  Mass.  

AGENTS — One  cent  invested  in  a  postal 
card  will  bring  you  a  $35  to  $60  a  week 
proposition.  Sterling  Aluminum  Co.,  Sta- 
tion  "U,"  Chicago.  111.  

ATTRACTIVE  proposition  to  live  men 
and  women  agents  for  beautiful  leather 
novelties.  Particularsi  free.  Handsome 
sample,  25c.  Pullen  Brothers  Co.,  Box 
809,  Providence,  R.  I.  

SOMETHING  unusually  "alive"  for  you 
in  "wide-awake"  agency  proposition.  This 
.space  too  small  for  details.  Write  "Arma- 
cost,"  Thurmont,  Maryland.  

QUICK  selling  Vacuum  Cleaner,  power- 
ful sweeper  type.  Free  sample  to  hustlers. 
Make  big  money  employing  sub-agents.  E.k- 
perience  unnecessary.  Vacm  Co.,  1488  Se- 
curity  Bldg.,  Chicago.  

TEN  Dollars  daily  made  with  us.  Free 
50c  sample  also  Dollar  Daily  Guarantee 
with  first  order.  Dollar  starts  you;  fifteen 
crnts  for  mailing  free  sample.  Particulars 
for  stamp.  M.  Brodrick  Green  Company, 
Findlay,  Ohio.  ^  

AGENTS  get  busy  selling  our  new  pan- 
cake griddles  that  bake  .six  cakes,  per  min- 
ute. Also  our  shoe  cleaners.  Samples  $1. 
Act  quickly.  Other  good  sellers.  Logan 
Mfg.  Co.,  2313  Pleasant  Place,  Chicago,  HI. 

FORMULAS— 3000  FORMULAS  and  Di- 
gest Publishing  100  formulas,  etc.,  monthly. 
One  year  50c  or  Silvering  Formulas  and 
Digest  one  year  25c — or  200  Formulas  and 
Digest  one  year,  25c.  Digest,  Grand  Rap- 
ids,  Mich.  

READ  the  Agents  Magazine.  2  months, 
10c.  Yearly.  50c.  Agents  Magazine.  Chi- 
cago^  

HOLIDAY  Show  Cards— Every  Merchant 
buys  on  sight.  1000%  profit.  Samples, 
10c.  Folders  free.  Merchants  Specialty 
Hou.se.    550    Franklin   Building,  Chicago. 

AGENTS — Salesmen.  Seasonable  seller, 
latest  $3.50  electiic  invention  fills  demand 
never  before  supplied ;  home,  office,  store, 
everywhere  eagerly  sought.  Repeat  orders 
outnumber  first  sales,  you  control  territory, 
no  competition,  unlimited  possibilities. 
\\iite  Frank  W.  Alden,  Agency  Manager. 
140  Station  F.  Cincinnati,  Ohio.  

THE  Christmas  rush  is  on.  Agents  can 
now  make  enormous  earnings  selling  our 
high-grade  guaranteed  jewelry  at  one-third 
kss  than  regular  retaU  prices.  Write 
quick  for  particulars  to  Dept.  B  4,  Con- 
sumer's  Direct  Supply  Co..   Boston,  Mass. 

AGENTS — Live  wire  proposition  offered 
to  hustlers;  exclusive  territory  on  profitable 
new  article ;  fast  seller  to  men.  Write 
quick.  Schiller  Mfg.  Co.,  1124B  Foster 
Ave..  Chicago,  111. 


AGENTS— Cost  2c,  sell  25c.  Sign  let- 
ters put  on  with  roller.  Samples  free.  Eim- 
bosscd  Letter  Co.,  230  W.  Illinois  St.,  Chi- 
cago;  

WHERE  did  your  money  go?  Find  out. 
Begin  the  New  Year  with  our  Daily  Ex- 
pense Record.  It  will  keep  you  posted  and 
reduce  expenses.  A  very  interesting  and 
complete  book — 50c.  Agents  wanted.  Au- 
burn Supply  Co.,  Dept.  HH,  7746  Peoria 
St..  Chicago.  

INTERNATIONAL  opportunity  to  become 
manufacturer,  during  spare  time.  Can- 
vassing unnecessary.  700%  profit.  Com- 
plete course  and  years  coaching.  $2.  10c 
brings  sample  and  particulars.  Act  quick. 
Delzell  Manufacturing  Company.  448  South 
Mathews,  Los  Angeles,  Califomia.  

WANTED- Agents  to  carry  "The  Index 
Visible  Memo-File,"  a  clever  time-saving 
appliance  with  100  uses  in  offices,  factories, 
homes.  New  and  only  device  of  its  kind. 
Rapid  seller — big  profit.  75c  retail.  In- 
oex  Visible  Company,  New  Haven,  Conn. 

IT  takes  something  new  and  original  to 
make  big  money.  Something  with  no  com- 
petition. We  can  show  you  how  to  obtain 
a  handsome  steady  income,  no  experience 
necessary,  no  canvassing.  Why  not  you  re- 
ceive this  income ;  write  for  particulars  to- 
day. Ehclosing  4c  postage,  this  offer  lim- 
ited. Be  one  of  the  lucky  ones,  address 
H.  Builder,  Room  504,  35  So.  Dearborn  St., 
Chicago.  111.  

LEARN  the  truth  about  Mail  Order  Busi- 
ness before  buying  outfits.  Valuable  in- 
formation and  particulars  free.  Mail  Order 
Library,   P,   Tompkinsville.   New  York. 

STUDENTS  Teachers:  Something  espe- 
cially for  you.  Spare  time,  no  canvassing. 
Write  for  further  information.  Ray  Kuns, 
773  Summit  Avenue,  Cincinnati.  Ohio. 

EASY  selling  meritorious  goods  for  agents 
and  mail  order  dealers.  Particulars  free. 
Post  Supply  Company,  Waltham,  Mass. 

AGENTS— To  sell  the  newest  electric 
appliance  on  the  market;  sold  everywhere 
there  is  electricity,  in  the  home  and  office; 
liberal  protfis;  sales-driving  sample,  weighs 
a  pound,  no  experience  or  knowledge  of 
electricity  required;  it  shows  how  to  use 
one  light  instead  of  two  and  get  the  sarme 
results;  sells  for  $3.50  and  saves  the  pur- 
chaser an  investment  of  $25 ;  write  for 
particulars.  The  Handy  Light  Co.,  113 
Handy   Light  Block,   Cincinnati,  Ohio. 

A  SPECIAL  specialty.  Our  siphon 
takes  cream  from  bottled  milk.  Sample 
and  particulars,  25  cents.  Siphon  Spe- 
cialty  Co..  Syracuse,  N.  Y.  

CASH  for  names,  addresses,  informa- 
tion, etc.  Steady  income  at  home.  In- 
structive booklet  for  stamp.  Information 
System.  281  Marietta,  Ohio.  

PORTRAIT  agents  find  our  plan  beats 
all  others.  Prompt  shipments — rejects 
credited.  30  days'  Credit.  Catalogue  of 
Portraits,  Frames,  Pillow  Tops,  Sheet  Pic- 
tures and  samples  free.  James  C.  Bailey 
&  Co.,  Desk  R-7,  Chicago.  

AGENTS— Make  $2  each  selling  our  won- 
derful luminous  crucifixes ;  nothing  to  sell 
six  a  day;  absolutely  new;  shine  all  night 
in  darkest  room.  Pioneer  Portrait  Co., 
1259   W.    63rd    St.,  Chicago.   

MANUFACTURER  wants  traveling  or 
local  salesmen  on  commission.  Universal 
Case  Register,  608  15th,  Detroit.  Michigan. 

SEE  our  ad  for  Agents.  Embossed  Let- 
ter  Co..  Chicago.  

WANTED — Agents  everywhere  to  sell 
our  new  household  and  office  specialties. 
Big  profits.  Easy  sales.  Particulars 
free.  Bare  Supply  Co.,  Dept.  10,  Golden 
Gate.  111.  

AGENTS— Sell  the  handy  light,  big  prof- 
its. Experience  unnecessary.  Seasonable 
seller.  Convenient  to  carry.  Best  up-to- 
date  proposition  for  Manufacturer's  Agent. 
Handy  Lights  guaranteed.  We  give  Credit. 
The  Handy  Light  Co.,  185  Handy  Light 
Block.   Cincinnati.  Ohio.  

WHY  pay  '  Trust"  prices  for  Fountain 
Pd.s?  I  will  send  you  3  of  my  popular 
s-ift  pens  postpaid  for  one  dollar.  Henry 
Dines,  Brattleboro,  Vt.  

AGENTS— $200  monthly  distributing  New- 
ells  needle  cases.  Sell  115  needles  in  book 
for  10c  and  make  200%  profit.  Approval 
Plan  envelopes  make  talking  unnecessary. 
Crew  Managers  write.  Send  10c  for  sample 
book  and  particulars.  Newell  Company. 
5000  Delmar,  St.  Louis.  Mo.  

AGENTS— Best  and  cheapest  Pat.  Pocket 
Cigar  and  Gas.  Stove  Lighter,  retail  25c; 
150%  profit.  Manufacturer  Berthold, 
Flushing.  L.  I. 
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GET  can  Elegant  Suit  and  make  $10  a 
day,  acting  as  our  representative  in  your 
town.  Wear  the  swellest  suit  your  town 
ever  saw — made  to  your  exact  measure, 
from  your  choice  of  cloth  and  styles.  It 
need  not  cost  you  a  dollar.  Make  $10 
a  day  showing  your  suit — taking  orders  for 
elegant  Made-to-Measure  Suits,  delivered 
exijiess  paid  for  $7.50  and  up.  We  are 
spending  a  big  sum  to  secure  and  assist  a 
representative  in  every  town.  We  make 
prices  so  low — your  profits  so  big — con- 
fidential terms  so  liberal — that  we  can  ex- 
plain these  only  in  a  letter.  No  money  or 
experience  required.  We  want  your  spare 
time — not  your  money.  We  back  you  with 
our  capital — teach  you  everything— give  you 
the  Big  Outfit  Free.  Do  you  want  the 
Exclusive  Agency  in  your  town?  Tlien 
write  quick  and  get  the  whole  proposition, 
outfit  and  everything— absolutely  free.  Chi- 
cago Woolen  .  Mills  Co.,  834  Jackson  St., 
Chicago.  

YOU  sell  our  Auto  Tire  Repair  Kit  for 
$2  and  make  $1  on  every  sale.  Mends 
punctures  and  blow-outs  Instantly.  Agents 
wanted.  Write  The  Useful  Co.,  500  Fifth 
Ave.,  N.  Y. 


AGENTS — Guaranteed  Shoes,  "must  give 
satisfaction"  or  new  pair  free.  AU  styles. 
Fit  guaranteed.  98c  profit  on  every  sale. 
Quick  seller.  Write  today  for  complete 
outfit.  Guaranteed  Shoe  Co.,  2262  Third 
St..  Dayton.  O.  

AGENTS — Men  and  women;  sell  Guaran- 
teed Hosiery.  Credit  plan  helps  you.  Tlie 
line  that  repeats.  Exclusive  Agency,  to 
Hustlers.  Address  D.  1,  Lehr  Mfg.  Co., 
Denver.  Colo. 


AGENTS— $2.50  Cutlery  Set  free  with 
each  set  Forest  Rose  Rogers  Silverware. 
Every  woman  buys.  80c  profit  each  sale. 
10  sales  a  day  easy.  $7  outfit  sent  on 
approval.  Wilson  Mfg.  Co.,  B202,  Lan- 
caster, Ohio. 


BOYS — Attention.  Ajir  nifles,  boxing 
gloves  for  selling  24  packages  of  postcards, 
10c  each.  Extra  premiums  for  boys  earn- 
ing five  within  90  days.  Cooper  Novelty 
Co.,  Dept.  P..  Box  741,  San  Francisco, 
California. 


SURE  money-maker,  demonstrated  one 
minute,  sold  next.  Catalogue  and  sample 
free.  Household  Specialty  Co.,  6  High  St., 
Lynn,  Mass.  

AGENTS— Earn  $30  up  weekly.  Begin- 
ners sliown  how.  Positions  open  now  for 
new  men.  C.  E.  Swartzbaugli  Co.,  Div. 
104,  Toledo.  O. 


AGENTS,  we  insert  your  name  in  Bres- 
sel's  Agents  Directory  free.  Bressel's  Di- 
rectory, 89  Ludlow  St.,  New  York,  Dept.  E. 


HOLLAND    Rusk  and    Dutch  Cookies; 

brokers    and    agents  write   for  particulars. 

Western  Rusk  Co.,  820  E.  Florida  Ave., 
Denver,  Colo. 


$1  STARTS  paying  Mail  Order  Business 
at  home.  Particulars  free.  P.  M.  Box 
115.  Brooklyn.  N.  Y. 


AGENTS  wanted  to  handle  our  Home 
Educational,  Writing  and  Drawing  Chart. 
Every  family  needs  one.  Large  profits. 
Send  for  agent's  prices.  Inland  Mfg.  Co-, 
Topeka,  Kans. 


SIGN  Letters.  $1  per  100.  Paul  Jacob, 
25  Third  Ave.,  New  York. 


AGENTS— To  sell  latest  sanitary  in- 
^•ention ;  easy  seller;  big  profits.  Simplex 
Container  Company,  Box  618.  Mobile.  Ala. 


ATTENTION  —  Sales  Companies  —  Crew- 
Managers!  Tiie  most  beautiful  vacuum 
sweeper  on  the  market.  Challenge  prices! 
Send  $1  deposit  immediately  and  we  will 
express  sample  for  inspection.  Money 
back  if  unsatisfactory.  Wilson  B:  Wickers- 
ham  Mfg.  Co.,  530-8  South  Clark  Street, 
Chicago.     


WHEN  opportunity  knocks,  open  the 
door.  Here  is  your  opportunity.  For  de- 
tails, address  Home  Utilities  Co.;  Sta. 
A,  Frrihault,  Minn. 


MAxNUFACTTTRER  wants  Agents- Pat- 
ented Kitchen  article;  just  out;  don't  delay; 
vvite  Underwood  Mfg.  Co.,  804  Ea.st  12th 
St.,  Kansas  City,  Mo.  

WANTED — General  and  local  agents. 
Mary  E.   French.  Clyde,  Ohio. 


AGENTS — Manufacture  E.Kcelsior  polisli- 
ing  cloths.  Formula.  25  cts.  postpaid. 
Leroy  Gipson.  Rockland.  Me. 


AGENTS — Make  money  selling  Ives  Razor 
Paste.  Box  25c.  Write  Lem  Ives.  An- 
dcison.  Mo.  


AGKNTS— We  have  a  big  seller  with 
which  you  can  make  money  easily.  Write 
today  for  our  proposition.  Forward  Manu- 
facturing Company,   Canso,  Nova  Scotia. 


GENERAL  Agents— Capable  of  calling 
on  the  big  trade  themselves  and  handling 
canvassers  for  the  house  to  house  and  office 
to  ofllce  business  to  sell  the  newest  elec- 
tric specialty  on  the  market;  sold  every- 
where there  is  electricity  in  the  home, 
office,  factory,  store,  hotel,  liberal  profits; 
sales-driving  sample,  weighs  a  pound  no 
experience  or  knowledge  of  electricity  re- 
quiied;  shows  how  to  use  one  light  instead 
of  two  and  get  the  same  results;  sells  for 
$2.50,  $3.50,  $5  and  saves  the  purchaser 
an  investment  of  $25.  Write  for  particulars. 
The  Handy  Light  Co.,  161  Handy  Light 
Block,  Cincinnati,  Ohio. 


$G1.50  WEEKLY.  Introducing  and  Sell- 
ing a  New  Gas  Light  Burner  for  Kerosene 
Lanips.  Beautiful  light.  No  chimney.  No 
mantle.  Perfectly  safe.  Simple  in  con- 
struction. Nothing  to  get  broken  or  out  of 
order.  Will  not  burn  out.  Durable.  Will 
last  for  years.  Low  price.  Ea.sy  to  sell. 
200  per  cent  profit.  Experience  not  neces- 
sary. Samples  free.  Why  not  try  one  on 
jour  lamp?  Beware  or  Imitations.  No 
branch  offices.  Luther  Manufacturing  Co., 
Dept.   141,  Cincinnati,  Ohio.  

MAKE  More  Money!  Start  in  the  Mail 
Order  Business— operate  our  "Silent  Sales- 
man" system — can  be  done  in  spare  time 
and  the  possibilities  are  unlimited.  But 
don't  invest  any  money  in  the  Mail  Busi- 
ness until  you  read  "Booster"  for  The 
Booster  Magazine  starts  you  in  business 
for  yourself — it  puts  .vou  next  to  the  best 
money  making  propositions  on  earth — ones 
that  really  get  you  the  money!  Send  10c 
for  two  months'  trial  subscription.  Booster 
Magazine,   Northwestern  Building.  Chicago. 

AGENTS— New  "Colonial"  10  piece 
Aluminum  Set.  An  unparelled  opportunity. 
The  aluminum  trust  prices  smashed.  A 
fortune  for  you  in  next  six  months  vvitli 
this  special.  Housekeepers  wild  over  it; 
don't  delay  a  minute.  Dundee  Mfg.  Co., 
46C  Chauncy  St.,  Boston,  Mass. 


EVERYBODY  will  buy  our  Manicure  Set. 
Just  sliow  the  sample.  Price  is  low.  Big 
profits.  Full  instructions  with  each  set 
in  handsome  case.  Agents,  both  sexes; 
write  for  particulars.  Justi  Company,  Inc., 
401   Matthews  Bldg.,   Milwaukee,  Wis. 


E.\:CEPTIONAL  opportunity  for  agents 
with  limited  capital  to  sell  private  trade 
and  stores,  celebrated  C.  R.  L.  cigars. 
Lcvell.   144  Grant   St.,  New  York. 


BETCHER  Life  our  Household  or  Nov- 
elty lines  are  Munimakeis.  Large  profits. 
State  line  desired.  Bydoll  Supply  Co., 
113  ]\[onroe.  Chicago. 


AGENTS— $10  daily,  New  Patented 
Novelty.  Everyone  who  writes,  buys.  25c 
brings  sample.  Act  promptly  to  obtain  ex- 
clusive territory.  X-L-All  Novelty  Co., 
Box  1428,  Los  Angeles,  Calif. 


SEE  our  ad  for  Agents.  Embossed  Let- 
ter Co..  Chicago. 


KEY  Checks— $1.45  per  100—35  styles. 
Steel  dies  for  stamping  names  and  ad- 
dresses, key  rings,  watch  fobs,  imibrella 
plates.  Get  into  the  business.  We  show 
you  how  tO'  make  $5  per  day.  Pease,  Die- 
make,  Dept.  M,  Winchester.  N.  H. 


WRITE  for  Bargain  Cataloiiue.  Crosby 
Co..  Box  A.  North  Conway,  N.  H. 


AGENTS — Big  profits  sellin^i  an  neces- 
sity that  sells  on  sight  in  every  home  and 
office.  Write  at  once  for  full  particulars 
and  territory  wanted.  Theurer  Specialty 
Co.,  D3022  Seymour  Ave..  Cleveland.  Ohio. 


SEE  our  ad  for  Agents.  Embossed  Let- 
ter Co..  Chicago. 

SHAVEZY  Guard  makes  Safety  Razor  of 
your  own  favorite  blade.  Excellent  line  for 
shopmen  everywhere.  Sample  25c.  Par- 
ticulars, red  stamp.  Keon  Mfg.  Co.,  Wal- 
tham.  Mass.  

AGENTS— Write  it!  Enclose  stamp. 
Brief  Road  and  Fishing  trips.  :MSS  re- 
turned or  check.  The  Avalon  Book-Ex- 
change,   Avalon.  Calif.  

AGENTS — Get  next  to  this  money  getter. 
Sell  only  one  dozen  a  day  make  $9  a 
day  profit ;  particulars  free.  Renner  Sales 
Co.  A.  Bismarck.  N.  D.  

AGENTS— Attention — A  perfect  wash- 
ing machine  for  $3.  Agents  wanted.  A 
money  maker.     Allan  Co..  JopHn,  M(x  

REMNANT  Store,  i:!31  E.  Linn,  Cin- 
cinnati. Greatest  Dry  Goods  Bargains  on 
Earth.  Proposition  to  agents  and  store- 
keepers^  

DON'T  fail  to  read  Independence  and 
Fortune  under  Business  Opportunities. 

SFLLS  everywhere;  100';  profit.  Shake- 
speare Co.,  428  Camp  Ave.,  Braddock,  Pa. 


AGENTS— Live  hustling  men  to  canvass 
the  homes  and  offices,  selling  my  new 
electric  device.  Cuts  electric  bills  in  half 
A  demonstration  sells  it.  Repeat  order 
getter.  You  can  make  big  money  without 
previous  experience.  Complete  outfit  and 
selling  in.structions,  $5.45  and  I  guarantee 
money  back  if  not  satisfactoiy.  Exclusive 
territory  is  going  fast.  Write  me  today 
for  my  proposition.  Stanley  B.  Freiberg, 
137  Station  F,  Cincinnati,  Ohio. 
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$8  DAILY  for  workers.  Something  new; 
a  letter  brings  the  job;  samples,  etc.  Clin- 
lon  Sales  Co.,  Columbus,  Ohio. 


ONE  agent  in  a  town  can  make  $10 
daily  selling  "Naida"  Embroidery  Apparel 
Novelties.  Easy  to  sell.  Big  profits.  Sam- 
ple materials  and  illus.  Catal.  free.  Madi- 
son Embroidery  Co.,  Desk  P14,  Chicago.  111. 


SALESMEN— Send  your  name  and  ad- 
dress to  Raymond  E.  Wood,  125  Dreyer 
Bldg.,  Cincinnati,  Ohio.  I  am  the  manu- 
facturer's Sales  Manager  for  the  best  house- 
hold and  office  electric  specialty  ever  in- 
vented. Sells  for  $3.50  and  $2.50.  Guar- 
antee for  credit  or  deposit  required.  Ca- 
pable men  only  need  apply.  I  want  only 
a  few  men.  The  work  is  permanent,  profit- 
able and  high-grade.  You  will  be  given 
territory  and  expected  to  produce  business. 

THE  Post  Office  Department  wants  every- 
body to  put  up  a  mail  box.  Everybody 
wants  our  mail  box.  Because,  it  is  the 
Acme  of  Simplicity  and  Compact  beauty. 
Fastens  to  door  casing  in  five  minutes, 
burglar  proof  and  convenient.  50c  brings 
sample  box  and  agent's  proposition.  Irvin 
Masters,  Muncie,  Indiana. 

MEN  to  call  on  women  and  demonstrate 
money  making,  work  saving,  patented  house- 
hold article;  sells  for  $2.50;  half  profit: 
not  sold  in  stores;  exclusive  agency;  new 
men  .sell  7  to  10  a  day;  samples  loaned 
to  men  who  want  to  work.  Sales  Manager, 
103  Sycamore  St.,  Milwaukee  Wis.  

DIAMONDS.  You  can  sell  diamonds. 
Do  you  want  one  for  yourself?  If  inter- 
ested write  for  full  information,  how  to 
sell  genuine  diamonds  with  a  sample  easily 
carried  on  your  finger.  Send  no  money. 
Write  for  actual  photographs  of  stones, 
and  finger  size  card.  Established  25  years. 
S.  R.  Weaver.  Department  2,  1206  Chest- 
nut Street,   Philadelphia,  Pa.  

SEE  our  ad  for  Agents.  Embossed  Let- 
ter  Co..  Chicago.  

MAGAZINE  Subscription  Agents  will  tell 
you  we  have  the  greatest  25c  deal  in  the 
field,  get  in  on  it.  Globe  Circulation 
Agency.  Milwaukee.  

AGENTS— Pull  my  live  wire,  get  good 
protfls,  quick  sales;  article  needed  by  all 
housekeepers  and  wage-earners;  write  Tlieo. 
F.  Nehlsen,  67  6 1/2  Exchange  Street,  Ke- 
nosha.  Wis.  

AGENTS — Here  is  a  snappy  new  money- 
maker. We  give  $2  kitchen  sets  free  with 
each  pair  of  our  new  self -sharpening  pat- 
ented scissors.  100%  profit.  \Miirlwind 
seller.  Gaubert  sold  113  pairs  in  four 
days— profit,  $82.  Begley,  163  first  week- 
profit,  $120.  A  sure  winner.  Peoples  Sup- 
ply Co.,  B-54,  Kansas  City,  Mo. 

AGENTS.  A  sure  big  money  maker. 
$5  to  $10  per  day  easily  made  selling 
Bixby's  Best  Silver  Cleaner  for  cleaning 
all  metals  without  rubbing.  This  is  no 
make  believe  but  the  real  thing.  No  pre- 
vious experience  required.  Write  at  once 
for  sample  package  and  proposition.  E.  G. 
McLacklan.  134  Pollock  St.,  New  Bern, 
North  Carolina.  

AGENTS — 700  Things  a  Boy  Can  Make — 
Can  you  beat  it?  Set  of  4  books  that  sell 
for  only  $1.  Everyone  is  interested.  Enough 
to  keep  a  boy  busy  until  he  grows  up. 
Parents  want  them  for  their  lads.  Good 
liberal  commission.  Exclusive  territory. 
Write  to  Popular  Mechanics,  Book  Dept., 
318  W.  Washington  St.,  Chicago. 

THE  New  "Swiftlit"  Gasoline  Lamps  are 
far  cheaper  than  any  other,  yet  light  in- 
stantly with  Vs  match  like  city  gas;  no 
alcohol  used;  radically  new;  portable  or 
systems;  100  to  500  candle  power  at  will; 
Imrners  cheap  for  old  lamps:  Agents  mak- 
ing money;  great  novelty;  wholesale  price 
for  introduction.  Planet  Mfg.  Co..  Dept.  4. 
St    Louis.     (Established  1868.)  


AGENTS— Doesn't  $10  to  $20  a  day  ap- 
peal to  you?  Tliat's  what  many  of  our 
agents  make  handling  the  Duplexo  Vac- 
uum Cleaner.  Light,  double  suction;  two 
years'  guarantee:  a  wonder.  Write  today 
for  territory,  terms,  etc.  Duplexo  Co.. 
103  South  5th  St.   Brooklyn,  N.  1. 
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VTE  are  the  largest  manufacturers  of 
I  Twisted  Wire  Brushes  in  America.  High- 
est grade  goods,  best  service,  highest  profit. 
Write  for  our  new  catalog.  You  are  sure 
to  win.  Fuller  Brush  Co.,  33  Hoadley 
Place,  Hartford,  Conn.  Western  branch, 
Wichita,  Kansas. 


AGENTS — 100  profit.  New  patented 
article.  Never  before  on  the  market.  Sells 
like  wildfire.  Every  man  and  woman  will 
buy  No  competition.  Big  demand.  Free 
sample.  KnoDarn  Mfg.  Co..  Room  25. 
Dayton,  Ohio.  

AGENTS:  Our  Columbia  Folding  Hand 
■    J  is  the  best  proposition  on  the  market. 

sold  in  stores.  Big  profit.  Write  for 
•  ms  and  other  big  sellers.  S.  V.  Dia- 
Dicnd,  35  West  21st  St..  N.  Y.  C.  

I  WILL  start  you  earning  $4  daUy  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  operation.  G.  F.  Ked- 
mond.  Dept.  306.  Boston  Mass.  

(CELLI"XOSIA)  Door  Plates,  new,  let- 
tering pure  gold.  Send  for  sample  case. 
Nothing  invested.  100%  profit,  sell  to  every 
house.  Public  demand  them.  La  Fon- 
taine.  Inventor  and  Mfr.,  Sharburne,  N.  Y. 

AGENTS — Convex  Portraits,  60c ;  frames, 
50c;  pillow  tops,  39c.  Write  J.  E.  Trabue, 
Fargo,   North  Dakota.  

WANTED — Agents  to  sell  one  of  the 
greatest  household  novelties  ever  invented. 
Sells  on  sight  because  every  housekeeper 
wants  it.    W.  H.  Blake,  Cheboygan,  Mich. 

\%T:EPING  DoU— patented,  very  laugh- 
atle.     P.  Box  7.  Roslindale.  Mass.  

SMIALLEST  Alarm  Clock,  bible  and  tele- 
re,  10c  each  prepaid.  W.  H.  Garner. 
■  19  South  Lafayette  St..  Evansville.  Ind. 

>IGN  Agents — Painters — Something  new 
s:;d  better.  Attracto  ready-made  Gold  and 
Silver  letters.  21  kinds,  easily  applied. 
Make  big  money  lettering  store  windows, 
making  signs,  and  selling  our  line  of  flash- 
ing, sparkling  chipped  glass  name-plates. 
No  experience  needed.  Write  for  sample 
letter  and  catalogue  and  start  at  once. 
Address  Attracto  Sign  Co.,  2655  North  Clark 
Street,  Chicago,  or  519  Pacific  Bldg..  San 
Francisco. 

AGENTS  own  your  own  business;  no 
capital  needed;  steady  income  selling  our 
new  changeable  signs,  gold  and  silver  let- 
ters; in  demand  everywhere.  Write  for 
catalogue.  Climax  Novelty  Co.,  703  Gay 
Bldg.,  St.  Louis.  

AGENTS  wanted  for  Oriental  novelties, 
never  before  seen  in  America.  Quick  sell- 
ers. Repeaters.  Immense  profits.  Shaw 
Kanematz,  Box  529,  Portland,  Oregon. 

AGENTS  make  $30.00  week  by  selling  our 
500  handy  household  articles ;  catalogue 
free.     Scheff  Co.,  Desplaines,  Illinois.  

PORTRAIT  agents  find  our  plan  beats 
all  otherg.  Prompt  shipments — rejects 
credited.  30  days'  Credit.  Catalogue  of 
Portraits,  Frames,  Pillow  Tops,  Sheet  Pic- 
tures and  samples  free.  James  C.  Bailey  & 
Co..  Desk  R-1.  Chicago.  

GUILFORD  Kerosene  Mantle  Lamps  are 
replacing  ordinary  lamps  like  lamps  re- 
placed candles.  Our  live  agents  will  aver- 
age $30  weekly  all  winter,  Guilford  Co.. 
Seville,  Ohio.  

SPHINX  Ink — nongumming,  noncorrosive, 
acid  or  alkali  proof,  200%  profit.  Sells 
from  pocket.  Excellent  side  line.  Com- 
pressed cylinder  making  8  ounces  and  prop- 
osition, 10c.  Bayless  Sons  Company,  Mun- 
cie,  Indiana.  

BURGLAR  Proof  Door  Fa.stener — attached 
Instantly  without  tools.  Sample,  25c  silver. 
Burglar  Proof  Lock  Company,  435  River. 
Dayton,  Ohio.  

PORTRAIT  Agents— Send  for  free  cata- 
log Portraits,  Frames,  Medallions.  Pillow 
Tops,  Sheet  Pictures,  etc.  Prices,  quality 
considered,  lowest  of  any.  Pioneer  Por- 
trait  Co.,  1265  W.  63d  St.,  Chicago.  

I  WANT  salesmen  to  sell  an  advertising 
novelty  of  merit.  Side  line  or  exclusive. 
Sample  free.  Desk  1.  Andrew  Paysen, 
Clinton,  Iowa. 

GOLD  Sign  Letters — Immense  profits; 
competition  defied  in  variety,  quality,  price; 
sample  free.    Johnston  Co.,  Quincy,  111. 

AGENTS— What  size  Silk  Hose  do  you 
wear.'  Send  no  money.  Write  today. 
Offer  expires  30  days.  Agents  wanted  in 
every  town.  Large  profits.  Beautiful  line. 
Triple-Wear  Mills,  Dept.  D..  112  So.  13th 
St.,  Phlla..  Pa. 


ANYONT:  can  make  big  money  easy  sell- 
ing the  Aladdin  Kerosene  Mantle  Lamp. 
No  experience  necessary.  A  demonstration 
sells  a  lamp  in  nine  out  of  ten  homes. 
One  agent  sold  over  1,000  on  money-back 
guarantee,  not  one  returned.  Another  made 
over  $300  in  15  days.  Hundreds  doing  as 
well.  Evenings  may  be  made  profitable. 
Special  introductory  offer  to  the  first  man 
in  each  neighborhood  who  writes  for  agency 
proposition.  Mantle  Lamp  Co.,  351  Aladdin 
Bldg.,  Chicago.  111. 

AGENTS!  $5  a  day.  Samples  and  cata- 
logue free.  Ideal  Household  Device  Co.. 
Newport  News,  Va.  

AGENTS  on  salary  or  commission.  The 
greatest  agent's  seller  ever  produced;  every 
user  of  pen  and  ink  buys  it  on  sight ; 
200  to  500  per  cent  profit;  one  agent's 
sales  amounted  to  $620  in  six  days;  another 
$32  in  two  hours.  Monroe  Mfg.  Co.,  X..  6. 
La  Crosse.  Wis. 

EARN  $15  to  $25  a  week  or  more  as  our 
Mail  Order  Dealer  Right  from  your  own 
home.  Hold  your  position  until  entire 
time  is  required.  We  are  manufacturers 
and  owners  of  patented  just-in-season 
specialties.  If  you  are  just  starting  a 
Mail  Order  Business  or  if  already  estab- 
lished, you  can't  afford  not  to  handle  our 
Patented  Money-Making  Getters.  We  sell 
exclusively  to  our  Mail  Order  Dealers. 
We  protect  them.  We  carry  stock  and  fur- 
nish everything.  No  canvassing.  Small 
capital.  Experience  unnecessary.  Write 
today  for  Latest  Patented  Leader  and 
Manufacturer's  Easy  Selling  Mail  Order 
(copyrighted)  plan  backed  up  by  "Whole 
Truth."  Positive  Proof  and  Sworn  State- 
ment. J.  M.  Pease  Mfg.  Co.,  539  Pease 
Bldg.,  Main  St..  Buffalo,  N.  Y  

NAME  on  Rubber  Stamp.  15c;  with  ad- 
dress, 25c.  National  Stamp  Works.  42  N. 
Fifth  Ave.,  Chicago.  Catalogue.  

AGENTS— 250%  profit.  Wonderful  lit- 
tle article.  Sells  like  wildfire.  Can  be 
carried  in  pocket.  Write  at  once  for  free 
sample.  H.  Mathews,  1962  Third  St.,  Day- 
ton, Ohio. 

AGENTS- Handkerchiefs.  dress  goods. 
Carleton  made  $8  one  afternoon;  Mrs.  Bos- 
worth,  $25  in  two  days.  Free  samples. 
Credit.  Stamp  brings  particulars.  Free- 
port  Mfg.  Company,  59  Main  St.,  Brook- 
lyn,  N.  Y.  

AGENTS— Portraits  35c.  Frames  15c. 
Sheet  Pictures  Ic.  Stereoscopes  25e.  Views 
Ic.  30  days'  credit.  Samples  and  catalog 
free.  Consolidated  Portrait  Co.,  Dept. 
1196,  1027  W.  Adams  St.,  Chicago.  

$100  MONTHLY  and  expenses  to  trust- 
worthy men  and  women  to  travel  and  dis- 
tribute samples;  big  manufacturer.  Steady 
work.  S.  Scheffer,  Treas.,  G.  W.,  Chi- 
cago^  

AGENTS  Wanted— Sell  Rich  Looking,  im- 
ported 36x68  rugs,  $1  each.  R.  H.  Caner, 
Milan,  Tenn.,  sold  115  in  four  days;  hie 
profits,  $57.  You  can  do  as  well.  Write 
for  sample  offer  and  unique  selling  plan; 
exclusive  territory.  A.  Condon,  Rug  Im- 
porter, Stonington,  Maine. 

WE  furnish  yo  capital  to  nm  a  profitable 

business  of  your  own.  Become  our  local 
representative  and  sell  guaranteed  Sweaters, 

Shirts,    Neckties,  undei-wear    and  hosiery 

direct   from    our  factories   to   the  homes. 

Write,  Steadfast  Mills,  Dept.  12,  Cohoes, 
New  York. 


AGENTS— Easily  earn  $25  to  $40  per 
week  selling  Kno-Darn  Guaranteed  Hosiery; 
direct-from-the-mill  proposition;  20%  bet- 
ter; costs  less;  M.  Garwood  sold  $400  worth 
in  six  weeks;  send  for  free  sample;  no 
money  required.  Kno-Darn  Hosiery  Mills. 
Desk  15,  Dayton,  Ohio. 


TRY  our-up-to-the-minute  window  letters. 
None  "just  as  good."  Slann  Sign  System. 
Deroit,  Mich. 


AGENTS  make  big  money  selling  our 
new  gold  letters  for  office  windows,  store 
fronts  and  glass  signs.  Any  one  can  put 
them  on.  Write  today  for  free  sample  and 
full  particulars.  Metallic  Sign  Letter  Co., 
406  N.   Clark  St.,  Chicago. 


Be  Independent!  Start  a  mail  order 
business  in  your  own  home.  We  tell  you 
how,  and  furnish  everything  needed  whole- 
sale. An  honorable  and  profitable  busi- 
ness for  man  or  woman.  Particulars  free. 
Many  make  $3,000  a  year.  Murphy  Mfg. 
Co.,  South  Norwalk,  Conn. 


AGENTS:  Our  specialties  spell  easycash. 
Adam  Fisher  Mfg.   Co.,   61-15,   St.  Louis, 

Missouri.  

SELF  threading  needles.  10c  a  paper. 
Agents'  samples  and  terms  free.  Ladies' 
Art  Co.,  Dept.  41,  St.  Louis,  Mo. 

AGENTS— Make  $5  daily  handling  our 
up-to-date  Door  Plates,  Name  Plates. 
House  Numbers,  Signs,  etc.  Samples  free. 
Brett  Bros..  Boston,  Mass. 

MEDALLIONS  sell  at  sight.  300  per  cent 
to  500  per  cent  profit.  Make  up  your  own 
goods  and  be  independent,  "It's  easy." 
Catalog  free.  Fred  Resag  Co.,  1205  W, 
Randolph  St.,  Chicago.  

HUSTLING  Agents  Wanted  for  our  fast 
selling  Sanitary  Household  Brushes.  Steady 
work.  Big  profits.  Postal  brings  particu- 
lars. Dept  C.  Hale  &  Kavanek,  New 
Britain,  Conn. 

WANTED  Salesmen— Earn  $250  per 
month,  sell  dealers  highly  advertised  arti- 
cle.    Elato  Co.,  Station  L,  New  York,  N.  Y. 

BOKARA  Diamonds — Agents,  everyone, 
to  wear  and  sell  our  famous  Bokara  Dia- 
monds. Write  for  sample  offer  and  cata- 
logue Free.  Northwestern  Jewelry  Co.,  52 
Northwestern  Bldg..  Chicago. 

AGENTS— $50  weekly;  we  manufacture, 
the  best  needle  case  made  a  wonderful  sell- 
er; 200  to  500  per  cent  profit;  talking  un- - 
necessary;  our  copyrighted  "Trust  Scheme" 
Envelopes  do  the  work;  general  agents  can 
make  over  $100  weekly;  send  10c  for  a  25c - 
sample  containing  115  needles;  particulars- 
free;  buy  direct  from  the  factory  at  wholer? 
sale.  Paty  Needle  Co.,  102  Union  Sq.,' 
Somerville,  Mass.  '.  _ 

AGENTS— County  and  State;  mtn  and 
women  everywhere  to  sell  the  Pinless  Clothes 
Line;  a  practical  labor  saving  invention, 
lasts  life-time,  sells  on  sight,  gives  perfect 
satisfaction.  Agent  Sutton  of  Georgia,  sold 
over  million  feet;  100%  profit;  write  quick 
for  exclusive  territory;  information  free; 
sample  prepaid  25c  stamps.  Pinless  Clothes 
Line  Company,  520  Wilcox  Bldg..  Portland, 
Oregon. 

AGENTS — We  manufacture  glass  paper. 
Plain  glass  windows  made  to  look  like  real' 
stain  glass;  something  new;  easily  applied; 
big  money  maker;  two  sample  sheets  of  pa- 
per, with  catalogue  in  colors  and  discount 
sheet,  for  10c.  S  H.  Parrish  &  Co.,  202 
S.   Clark  St..  Chicago.  

YOU  can  make  $$$$  as  our  general  or 
local  agent.  Household  necessity;  saves  80 
per  cent;  permanent  business;  exclusive 
territory;  salary  or  commission;  free  sam- 
ple; credit.  J.  Pitkin.  113  Redd  St..  New- 
ark,  N.  Y.  

AGENTS  Wanted: — Mechanics  and  shop- 
men make  over  $100  a  month  in  spare  time 
selling  transparent  handled  novelty  knives 
and  razors.  Big  profits.  Sales  easily  made. 
Write  for  terms  today.  Novelty  Cutlery 
Co.,  67  Bar  St..  Canton.  O. 

500%  PROFIT  selling  our  wonderful  sign 
letters  for  office  windows,  store  fronts  and 
glass  signs;  resembles  finest  gold  leaf; 
easily  applied;  samples  free.  Metallic  Let- 
ter  Co..  406  N.  Clark  St.,  Chicago.  

SALESMEN  wanted:  A  reliable,  perma- 
nent business,  selling  Koeth's  Kombination 
Kit,  the  most  wonderful  tool  ever  invent- 
ed. Six  pairs  drop  forged  tool  steel  jaws, 
one  pair  handles  makes  pliers,  pincers, 
punches,  wrenches,  etc.  Invaluable  for 
mechanic,  farmer,  chauffeur,  handy  man. 
Currier-Koeth  Mfg.  Co.,  52  West  Street, 
Coudersport.  Pa.  

400%  PROFIT  selling  Gordon  Photo  i'll- 
low  Top.  High  grade  work.  Samples  and 
catalogue  free.  Luther  Gordon  Co..  Nortb- 
westem  Bldg.,  Chicago.  

WE  manufacture  six  fascinating  game 
boards,  100%  profit.  Orders  repeat.  Can 
be  carried  as  side  line  where  Candy.  Pipes 
and  Cigars  are  sold.  Particulars  free. 
Unique  Novelty  Co.,  Independence,  la. 

PERFECTION  Pocket  Adding  Machine. 
Lightning  seller.  Agents  wanted.  Cincin- 
nati Specialty  Mfg.  Co..  Dept.  R,  Qncin- 
nati,  Ohio.  

STOP  here!  Let  me  start  you  in  a  home 
business  that  will  bring  you  money  every 
day.  Experience  unnecessary.  Spare  time. 
No  canvassing.  I  furnish  everything  and 
guarantee  success.  Send  for  proofs.  Voor- 
hies.  Desk  C.  R..  Omaha,  Neb. 
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POPULAR  MECHANICS  ADVERTISING  SECTION 


HELP  WANTED 


"GET  Out  of  the  Rut."  Make  $15  to 
$50  a  week  during  a  few  hours  of  spare 
time  at  home.  Get  the  big  profits  in  the 
Mail  Order  Business.  Represent  the  manu- 
facturer. No  canvassing.  I  want  ambitious 
fellows  to  handle  my  "latest"  and  the  in- 
creased output  of  my  new  factories.  I  show 
you  my  methods  are  successful,  before  you 
start  business.  Personal  coaching,  and 
warehouse  privileges  free  to  co-workers. 
Write  now  for  copyrighted  plans,  "whole 
truth,"  positive  proof  and  sworn  statements. 
J.  M.  Pease,  Gen'l  Manager,  J.  M.  Pease 
Mfg.  Company,  576  Pease  Bldg..  Main  St.. 
Buffalo,   N.  Y. 


MACHINISTS,  foremen  and  shop  hands 
can  make  big  money  selling  canvas  gloves 
to  fellow  workmen.  Won't  interfere  with 
regular  work.  Now  is  the  best  time  to 
start.  One  pair  each  of  seven  best  selling 
styles  sent  prepaid  with  full  particulars  on 
receipt  of  one  dollar.  Send  today.  Central 
Glove  Company,  657  Palmwood  Avenue, 
'loledo,  Ohio. 


MEN  and  women  wanted  for  government 
positions,  $90.00  month.  Annual  vacations. 
Short  hours.  No  "layoffs."  Common  edu- 
cation suflftcient.  Over  12,000  appointments 
coming.  Influence  unnecessary.  Farmers 
eligible.  Send  postal  immediately  for  free 
list  of  positions  open.  Franklin  Institute, 
Dept.    H-21,   Rochester.   N.  Y.  


BIG  Money  Writing  Songs.  Hundreds  of 
dollars  harve  been  made  by  successful  writ- 
ers. We  pay  50  per  cent  of  profits  if  suc- 
cessful. Send  us  your  original  poems, 
songs  or  melodies  today,  or  write  for  free 
paiticularB.  Dugdale  Co.,  Dept.  265, 
Wrshington,  D.  C. 


CASH  in  your  spare  time.  Good,  active 
men  wanted.  We  pay  you  well  for  all  or 
part  of  your  time.  No  money  required — 
no  traveling  necessary.  Write  at  once  for 
our  proposition.  F.  W.  Paul,  Room  N, 
Fatten  Building,  Chicago.  


YOU  can  make  $10  daily  restoring  colors 
to  faded  rugs  and  carpets  in  spare  time; 
tKmtndous  opportunity  in  your  community; 
simple,  easy.  Free  particulars.  Coxe,  DePt. 
MB,  Omaha,  Neb.   


INTERNAL  Revenue — Customs — Railway 
Mail  Clerks— Wanted.  $75.00  month  to 
commence.  Thousand  of  appointments  com- 
ing. "Pull"  unnecessary.  Examinations 
announced  January  15th.  Write  for  free 
specimen  questions.  Franklin  Institute, 
Dept.  H21.  Rochester,  N.  Y.  


MECHANICAL  Drafting— Anyone  can 
learn  it  with  Knapp's  new  device.  Only 
$1  postpaid.  Money  refunded  if  unsatisfac- 
tory. The  S.  Knapp  Studio,  236  East  Jef- 
ferson Ave.,   Detroit,  Mich. 


IF  you  want  help,  tell  your  wants  in 
1,000,000  rural  homes  simultaneously.  Use 
Boyce's  Weeklies.  Write  for  free  result 
Checking  Book,  Classified  Dept.,  500  Dear- 
born Ave.,  Chicago.  111. 


WANTED — Distributors,  men  or  women 
to  give  away  free  packages  our  famous 
Perfumed  BoAx  Soap  Powder;  no  money 
or  experience  needed ;  good  pay.  Ward  & 
Co.,  1775  Berteau  Ave.,  Chicago.  


CUSTOMS— Internal  Revenue  and  Rail- 
way Mail  Clerks— Wanted.  $75.00  month  to 
ccirmence.  Examinations  announced  Janu- 
ary 15th.  Write  for  free  specimen  ques- 
tions. Franklin  Institute,  Dept.  H21, 
Rochester.  N.  Y. 


MONEY  by  mail.  Start  a  mail  order 
business,  or  manage  an  Agency  for  me, 
printed  matter  furnished  for  half  the 
profits.  Write  for  particulars.  Hazen  A. 
Horton,   Desk  617,  Tekonsha,  Mich. 


SALESLADY  wanted  for  Highgrade  Cor- 
set, not  sold  in  stores.  Best  corset,  best 
proposition  to  salesladies.  References. 
Wade  Corset  Co.,  Station  L,  New  York. 


$75.00  MONTH  paid  Railway  Mail  Clerks. 
Examinations  coming.  Preparation  free. 
Franklin  Institute,   Dept.   H21,  Rochester, 

N.  Y.  

WANTED  salesmen  everywhere  to  sell 
entirely  new  articles  for  the  household,  of- 
fice and  factory,  100  to  200%  profit,  ready 
sellers.    Jackson  Mfg.  Co.,  Memphis,  Tenn. 


ANY  intelligent  person  may  earn  good  in- 
come corresponding  for  newspapers.  Exper- 
ience unnecessary.  Address  Press  Corre- 
spondence  Bureau,  WashingtJ)n,  D.  C. 

WANTED — Men  and  women  for  govern- 
ment jobs.  $90.00  month.  Write  for  list 
of  positions  open.  Franklin  Institute.  Dept. 
H21,   Rochester,   N.  Y.  

BK;  money  mailing  circulars  for  others 
Copyrighted  instructions  and  list  of  firms 
wanting  circulars  mailed,  25c.  Summer- 
hayes  Co.,  Tama,  Iowa. 


SALESMEN:  To  handle  our  high  grade 
Lubricating  Oils,  Auto  Oils.  Greases, 
Paints,  Varnishes  and  Specialties.  Salary 
or  Commission.  Central  Petroleum  Co., 
Cleveland,  Ohio.   

FREE  particulars  of  sales  driving  special- 
ties. The  fascinating,  absorbing,  profitable 
kind.  Unusual  inducements  (either  sex). 
Results  assured.  Emporium,  Minneapolis, 
Mmn.  

RAILWAY  Mail  Clerks— Wanted.  $75.00 
month  to  commence.  "Pull"  unnecessary. 
Write  immediately.  Franklin  Institute, 
Dept._H21,  Rochester,  N.  Y. 


GET  into  vaudeville  and  earn  from  $40 
to  $100  a  week.  I  will  show  you  how. 
Write  to  Herb  Monahan,   Brockton,  Mass. 


WANTED — Distributors  of  advertising 
matter  everywhere.  Your  advertisement  in 
Barkley's  Magazine  Ic  word.  Sample  copy 
10c.  American  Distributor,  Blairsville, 
Pennsylvania. 


YOUR  25-word  ad  placed  in  100  good 
monthly  magazines  for  only  $1.  Write  me 
befoie  placing  any  advertising.  I'll  save 
you  money.  F.  L.  Miller,  Drawer  14-P, 
Syracuse,   N.  Y.   


GOVERNMENT  jobs  open.  Write  for 
list.  Franklin  Institute,  Dept.  H-21,  Ro- 
chester, N.  Y. 


DON'T  fail  to  read  Independence  and 
Fortune  under  Business  Opportunities. 

GET  Away  From  Wage  Slavery — make 
more  money!  Start  in  the  Mail  Order 
Business — operate  our  "Silent  Salesman" 
system — can  be  done  in  spare  time  and  the 
possibilities  are  up  to  hundreds  weekly. 
For  years  "Booster"  has  actually  and  ac- 
curately pointed  out  the  Successful  Road 
to  Mail  Order  Wealth  for  thousands  of 
people  like  you — it  tells  you  how  to  get 
the  dollars — puts  you  next  to  the  best  money 
making  propositions  on  earth.  Send  10c 
for  two  months'  trial  subscription.  Booster 
Magazine.  Northwestern  Building,  Chicago. 


SPARETIME  Workers.  Big  money  for 
you  Introducing  latest,  most  liberal  Com- 
bination Sickness — Accident — Death  Insur- 
ance policy  ever  issued  for  $1  month.  No 
canvassing.  Write  Pauley  Insurance 
Agency,  Buffalo,  New  York.  


GOVERNMENT  Customs— Internal  Reve- 
nue, Railway  Mail  Celrk  examinations  every- 
where soon.  Get  prepared  by  former  Gov- 
ernment Examiner.  "Real  Courses."  Write 
now  for  free  booklet.  Patterson  Civil  Serv- 
ice School,  Irving  Place.  Rochester,  N.  Y. 


WE  teach  you  a  trade  in  few  months' 
time;  pay  wages  after  second  month.  Elec- 
tricity, automobiles,  plumbing,  bricklaying. 
100  satisfied  workmen  today;  40  jobs  go- 
ing. Catalog  free.  United  Trade  School 
Contracting  Co.,  Loa  Angeles.   


SALESMEN — To  carry  our  line  of  cigars 
on  the  road  on  a  salary  of  $100  per 
month  and  expenses;  experience  not  neces- 
sary. Grea.t  Western  Cigar  Co.,  Boulder, 
Colorado. 


CASH  for  information,  names,  forinulas, 
and  ideas.  Steady,  profitable  home  busi- 
ness. Instructive  booklet  for  stamp.  In- 
formation System.  282  Marietta,  Ohio. 


$  $  $  DAILY.  Reporting  names,  in- 
formation, etc.,  to  us.  Rare  opportunity. 
Appointments  going  fast.  Quick,  enclose 
stamp.  National  Information  Sales  Co., 
ACN.  Cincinnati.  Ohio. 


GET  your  preparation  for  the  United 
State  Civil  Service  Examinations  from 
former  United  States  Civil  Service  Secre- 
tary-Examiner, "One  who  knows."  Free 
booklet.  Arthur  R.  Patterson,  Rochester, 
New  York. 


AGENTS  make  big  money  and  become 
sales  managers  for  our  goods.  Fast  oflSce 
sellers.  Fine  profits.  Particulars  and 
sample  free.  One  Dip  Pen  Company,  Dept. 
2,  Baltimore,  Md. 


LADIES,  Gentlemen— We  pay  good; 
work  for  us  in  your  spare  time.  Addressed 
stamped  envelope  appreciated.  Englewood 
Distributing  Co.,  5952  P  Lowe  Ave.,  Chl- 
cago.  III.  

I  WILL  start  you  earning  $4  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  operations.  G.  F.  Red- 
mond, Dept.  306,  Boston,  Mass. 


LOCOMOTIVE  firemen  and  brakemen  for 
all  railroads;  $80  to  $100  monthly.  Age, 
18  to  35.  Experience  unnecessary;  no 
strike.  Promotion  to  Engineer,  Conductor. 
Itpilroad  Employing  Headquarters.  No 
charge  for  assistance  to  employment.  State 
age;  send  stamp  for  Application.  Railway 
Association,  Dept.  B,  227  Monroe  Street, 
Brooklyn,  N.  Y. 


WANTED — A   man    or    woman,    all  or 

spare  time,  to  secure  information  for  us 
Experience  not  necessary.  Nothing  to  sell 
Good  pay.  Send  stamp  for  particulars' 
Address  M.  S.  I.  A.,  Indianapolis.  Indiana. 

MEN  and  boys  to  learn  automobile  re- 
pairing, driving  on  up-to-date  cars;  elec- 
tricity, civil  engineering,  surveying.  Meth- 
ods most  practical.  Room  and  board  while 
learning.  Positions  secured;  satisfaction 
guaranteed;  catalog  free.  National  School 
of  Engineering,  210  W.   7th,  Los  Angeles. 

GO  on  the  Stage.  Vaudeville  career  of- 
fered you.  Experience  unnecessary.  Man- 
agers endorse  my  method.  Instructive 
vaudeville  book  free.  Write  today.  Fred- 
eric  LaDelle,  Sta.   10,  Jackson,  Mich. 

WE  train  detectives.  You  can  be  one. 
Splendid  opportunities.  Travel.  Earn 
$100  to  $300  monthly.  This  fascinating 
profession  taught  practically  and  scientific- 
ally by  mail  at  a  nominal  cost.  American 
School  of  Criminology,  Dept.  F.  Detroit, 
Mich. 

WANTED  one  thousand  chauffeurs  and 
repair  men.  Our  demand  for  automobile 
engineers  exceeds  the  supply.  Calls  for 
men  of  intelligence  and  mechanical  bent 
capable  of  commanding  $100.00  to  $150.00 
per  month  upon  graduation.  Resident 
course  $20.00  to  $60.00.  Home  Corre- 
spondence course  completed  by  practical 
road  and  shop  work  at  this  school,  highly 
successful.  Look  this  up.  Auto  Schools  of 
America.  Dept.  T,  1600  Michigan  Ave.. 
Chicago.  

STOP  here  I  Let  me  start  you  in  a  home 
business  that  will  bring  you  money  every 
day.  Experience  unnecessary.  Spare  time. 
No  canvassing.  I  furnish  eveiTthing  and 
guarantee  success.  Send  for  proofs.  Voor- 
hies.  Desk  C.  R.,  Omaha.  Neb.  

WANTED— Hustling  man  in  each  local- 
ity. Join  this  Society.  Sick,  accident, 
death  benefits.  Introduce  our  Memberships. 
Spare  time  to  start.  $50  to  $300  a  month. 
Write.  Box  JF-293.  Covhigton.  Ky.  

WANTED,  Agents,  Machinists.  Atten- 
tion! Increase  salary,  new  revised  Saun- 
ders' Hand-Book  of  Practical  Mechanics. 
Best  ever  ready  reference.  Thousands  in 
use.  Postpaid  $1.00  cloth;  $1.25.  $1.50 
leather  flap.  Big  profits.  E.  H.  Saunders. 
216  Purchase  St..  Boston,  Mass. 

 SITUATIONS  WANTED 

MECHANICAL  Inventor,  28,  wishes  posi- 
tion; can  furnish  very  best  reference  as  to 
ability  from,  last  and  present  employers; 
position  must  pay  a  salary  of  $35  a  week. 
Address  G.  Lange,  122  W.  123rd  St.,  New 
York  City.   

WANTED.  Position  by  Web-Pressman, 
experienced  on  Goss  &  Hoe  presses.  Press- 
man.  1122  Sherman  St.,   San  Jose.  Calif. 

BLACKSMITHS 

I  GUARANTEE  with  Toy's  Modem  Meth- 
ods on  Steel  Work,  you  can  do  all  hard 
jobs  easy.  All  welds  wiU  be  solid,  and 
all  tools  tempered  to  a  standard,  by  col- 
ored tempering  charts.  That  means  better 
salaries  and  better  positions.  All  for  one 
dollar.  Send  for  valuable  samples  free. 
W.  M.  Toy,  Sidney,  Ohio.  

MAILING  LISTS 


NOTICE — A  guaranteed  list  of  parents. 
(New)   Box  904,  Pittsfleld,  Massachusetts. 

WE  will  mail  free  to  any  business  man 
a  copy  of  our  comprehensive  "Silent  Sales- 
man" containing  over  2,000  different  classi- 
fications of  Mailing  Lists  with  the  num- 
ber in  and  price  of  each  list.  This  price- 
list  contains  information  which  should  be 
in  the  hands  of  every  business  man  and 
this  generous  offer  should  be  accepted. 
Trade  Circular  Addressing  Company.  Desk 
G,   164%   W.   Adams  Street,  Chicago. 


MECHANICAL  ENGINEERS 

MACHINE  Designing,  Inventors'  Ideas 
developed.  Working  drawings,  models  and 
experimental  machinery.  Cary  L.  Abbott, 
Mechanical  Engineer,  1241  Unity  Bldg.. 
Chicago. 


FREE  estimates  on  drawings.  12  years 
experience  perfecting  inventions.  Advice 
free;  manufacture  and  sell  your  own  pro- 
duct.   Erie  Engineering  Co.,  Cleveland. 


CONSULTING  Engineer,  Mechanical, 
Electrical,  Aerial.  J.  P.  Schroeter.  1321 
E.  56th  St..  Chicago,  IlL 
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MACHINERY.  TOOLS— SUPPLI ES 


'   FKEE — "How  to  Run  and  Install  Gaso- 

ine  Engines."  Greatest  little  book  ever 
t  lublished  on  this  subject,  sent  free  with 
I  ear's  subscription  to  Gas  Energy.  Learn 

low  to  solve  all  knotty  Gas  Engine  prob- 
!  ems  in  few  moments.  O.  L.  Stevens,  Ind., 
i  Trites,  Gas  Energy  is  best  magazine  pub- 

isbcd.     Send   50c   for  year's  subscription. 

iooV  free.     Gas  Energy,   28  Murray  St.. 

Sew  York. 


15  TON  Brown-Cochran  belt  driven  Co2 
fee  machine  with  complete  high  pressure 
side,  double  pipe  condenser,  used  2  years. 
J500.00.  r.  S.  Engineering  Co.,  107  West 
tSth  St.,  Kansas  City,  Mo.  

VACUCTM  Cleaner  parts.  Pumps,  hose, 
:ools,  motors,  etc.,  at  wholesale.  Build 
your  own  wagon  machine  or  residence  sta- 
tionary plant.  Saves  over  half.  We  furnish 
any  or  all  parts.  Vacuum  Supply  Co..  300 
So.  Main  St.,  Ann  Arbor.  Mich.  

4  CYLINDER  30  h.  p.  Pope  Toledo 
4%x5  in.  cylinder  coil  and  carburetor  water 
ccoled,  $150.  9  h.  p.  single  cylinder  Trus- 
cott.  2  cycle  marine  engine  complete.  $135. 
Best  spark  plug  made,  75c.  G.  C.  Marsh, 
6800  So.  Levee  St.,  St.  Louis,  Mo.  

ONE  50  h.  p.  Nash  gas  engine.  One  100 
h.  p.  Nash  gas  engine,  with  direct  con- 
nected generator.  The  Cincinnati  Ball 
Crank  Co.,  1249  Plum  St..  Cincinnati,  Ohio. 

FOR  Sale — $2,500  four  cycle,  heavy  duty 
75  H.  P.  gasoline  engine.  For  traction 
purpose  at  $1,000,  and  for  Marine  at 
<1,100.    1972  St.  Paul  St..  Rochester,  N.  Y. 

WAKE  Up!  Don't  keep  that  "Good 
Idea"  under  your  hat.  Drop  me  a  line 
and  my  machine  shop  and  I  will  develop  it 
fcr  you.  S.  Mason,  Jr.,  Germantown, 
Pbila.,  Pa.  

ELECTRIC  engine  $1.  Wonderful  in- 
vention. Ideal  Christmas  present.  John 
Piel,   Broadway,   NS.,  Pittsburg,  Pa.  

MACHINISTS,  send  for  free  treatise 
"How  to  turn  up  or  repair  a  crankshaft" 
with  Warnock's  combination  lathe  dogs. 
H.  A.  Wamock,  Chicago.  111.  

FOR  Sale — 1  Kramer  tamper;  2  continu- 
ous mixers.  Eureka  and  Kent;  1  gasoline 
engine,  4  h.  p.  Address  Harvey  H.  Max- 
himer.  Canton,  Ohio.  

FOR  Sale.  Fifty  horsepower  boiler,  two 
engines.  Address  J.  M.  Baker,  Carroll, 
Iowa.  

FOR  Sale,  Simplex  Typesetting  Machine 
and  300  lbs.,  8-point  newspaper  type.  In- 
laiid  Mfg.  Co.,  Topeka,  Kans.  

THE  latest  improvement  in  Test  Indi- 
cator, every  machinist  and  toolmaker  should 
send  for  booklet.  Chas.  E.  Robinson,  96 
West  River  St.,  Orange,  Mass.  

SIX  hp.  steam  engine,  twelve  hp.  boiler. 
Practically  new.  Bargain.  Griffin.  Lenox- 
Tille,  Pa.  

FOR  Sale— 2  drills.  2  planers.  W.  J. 
Fenell,  Barberton,  O.  

FOR  Sale— 1%  hp.  Steam  engine.  Up- 
right Mrith  governor,  $50.  One  6  hp.  2 
cycle  gasoline  engine,  practically  new.  $75. 
A.  H.  Arp.  Jr.,  Moline,  Ills.  

UNIQUE  engines  are  email,  powerful  and 
compact.  See  our  ad  on  page  117.  Ama- 
teur  Mechanics  Supply  Co.  

GAS  or  Gasoline  engine,  12  horse  power, 
$200.  Pinner.  122  Water  Street,  New  York 
City.  

PULLEYS,  Gears,  Sprockets,  Shafting, 
Hangers;  .see  page  166.  W.  A.  Jones  Foun- 
dry  &  Machine  Co.,  Chicago.  

HOW  to  make  Dynamo — and  Digest  Pub- 
lishing 100  Mechanical  Kinks,  etc.,  monthly. 
One  year,  25c.  Digest,  Grand  Rapids, 
Mich.  


SAW  table  tilting  top,  gauges,  all  iron, 
$95.  Pinner,  122  Water  Street,  New  York 
City.  

WHY  purchase  a  second-hand  Gasoline 
Engine   when    $32  cash   buys   a  hp. ; 

guaranteed;  complete;  new  one.  Partic- 
ulars on  application.  Western  Machinery 
Co.,  Cincinnati,  Ohio. 

SCREW  machine.  Garvin,  No.  21/2,  VA" 
through  wire  feed,  $300.  Pinner,  122  Water 
Street,  New  York  City.  

WE  are  headquarters  for  Machinery  for 
sheet  metals — Presses,  Punches,  Shearing 
Machines,  Tinners'  tools.  Dies.  etc.  First 
class  goods  at  reasonable  prices.  Niagara 
Machine  &  Tool  Works.  Buffalo.  N,  Y. 


15  LATHES  for  sale,  $15  to  $100  each. 
Send  for  list  No.  25.  Lucas  &  Son,  Bridge- 
port, Conn. 


REBUILT  Engines— We  nave  on  hand 
a  number  of  rebuilt  "Buffalo"  engines, 
guaranteed,  at  greatly  reduced  prices. 
Write  for  bargain  list.  Buffalo  Gasolene 
Motor  Co.,  1293-1305  Niagara  Street,  Buf- 
falo. N.  Y. 


FOR  Sale— Gasoline  engines,  automobiles, 
marine  and  stationary,  also  castings.  Sec- 
ond-hand ones  taken  in  exchange  and  for 
sale.  Apply  with  stamps.  B.  W.  Richard- 
son, R.  No.  30,  Peoria,  111. 


FOR  Sale — Engine  lathe,  swings  9%  in. 
takes  25  in.  between  centers.  Complete 
with  full  set  change  gears  to  cut  all  size 
threads,  3  to  40  in. ;  price  only.  $43.50. 
Address  L.  F.  Grammes  &  Sons,  Allen- 
town,  Pa. 


FOR  Sale— Rebuilt:  Throttling.  Auto- 
matic and  Corliss  engines,  boilers,  pumps, 
heaters,  machine  tools,  tanks,  saw  mills, 
and  general  machinery,  at  bargain  prices. 
Let  us  know  your  wants.  The  Randle  Ma- 
chinery Co.,  1761  Powers  St..  Cincinnati, 
Ohio. 


LATHE  for  sale — For  bargains  in  small 
lathes  write  South  Bend  Machine  Tool  Co., 
Dept.   L.,   South  Bend,  Ind. 


PATTERN  makers!  A  book  devoted  to 
the  principles  of  pattern  and  core  making 
and  molding.  Written  by  G.  H.  Willard, 
a  practical  pattern  maker  of  years  experi- 
ence. This  book,  just  published,  treats  the 
subject  in  a  much  more  simple,  direct  and 
effective  manner  than  most  books  along  this 
line.  224  pages,  312  Illustrations.  Price 
$1.00  postpaid.  Popular  Mechanics  Book 
Dept.,  Chicago. 


SERIES  of  7  lithographic  models- 
Steamship,  automobile,  gas  engine,  steam 
engine,  steam  turbine,  wireless  telegraph 
and  dynamo.  Size  8x14  inches.  All  parts 
of  these  machines  are  shown  and  numbered 
to  correspond  to  printed  keys  of  names. 
Price  each,  50  cents,  postpaid  or  set  of  7, 
$3.00  postpaid.  Popular  Mechanics  Book 
Dept.,  318  W.  Washington  St.,  Chicago. 


ENGINE  CASTINGS  AND  BLUEPRINTS 

ENGINE  castings,  IVz  horse  vertical  gas- 
oline, air-cooled,  $7.  Three  horse  marine 
water-cooled,  $9  cash;  drawings  included; 
catalogue  for  stamp.  Novelty  Manufactur- 
ing Co.,  853  West  Sixth  St.,  Cincinnati, 
Ohio. 


I'OR  Sale — Complete  set  of  castings  with 
all  material  to  build  Comet  jr  %-hp.  Sta- 
tionary gasoline  engine  with  blue  prints 
$10;  al.=^o  marine  engine  sets.  Comet  Motor 
Works,   564  Jackson  Blvd.,  Chicago.  

BUILD  your  own  marine  engine,  save 
two-thirds  cost,  and  have  the  fun  of  build- 
ing. Prices  on  application.  Richards  En- 
gine  Works,    Manitowoc,  Wis. 


1/2  HP.  GASOLINE  Engine  Casting,  $5. 
Finished  engine,  $22.50;  stamp  for  circular. 
Crown  Motor  Works,  Elgin,  111.  


CASTINGS  for  Wood  Turning  Lathe  Ma- 
chined, ready  to  assemble,  $2.  Murray  & 
Allender,  113  E.  Burlington  St.,  Fairfield, 
Iowa.  

CASTINGS,  V2  horsepower,  upright, 
water  cooled  two  cycle,  with  drawings, 
timer  and  rings  finished,  $5.  Mustin  Mfg. 
Co..    Newport,  Kentucky.  

COMPLETE  set  of  detail  drawings  for 
a  2  cycle,  3  hp.  marine  gasoline  engine 
for  $1.  C.  F.  Smisor.  4001  Drexel  Boule- 
vard, Chicago. 


FLOUR    &  FEED  MILLING  MACHINERY 


SPECIAL  bargains  in  second-hand:  At- 
trition mills,  burr  mills,  crushers,  corn 
shellers,  bran  dusters,  dust  collectors,  puri- 
fiers, reels,  double,  single,  2  and  3-pair 
high  roller  mills,  sieve  bolters,  receiving 
separators,  scourers,  etc.  Write  for  de- 
scription and  prices.  Sprout,  Waldron  & 
Co.,  P.  O.  Box  429.  Muncy.  Pa. 


BOATS  AND  LAUNCHES 


BUILD  a  motor  iceboat.  Send  50c  for 
blue  prints  and  picture.  Motor  Iceboat 
Co.,  Marshalltown,  Iowa.  


ICE«  Yacht — Complete  instructions  to 
build,  25c,   C.  M.  Shigley,  Columbus.  Ohio. 


MOTORCRAFT  Encyclopedia— A  150- 
page  book  that  tells  1001  things  every  mo- 
tor boatman  should  know.  How  to  over- 
come engine  troubles.  Price  $1,  postpaid. 
Popular    Mechanics   Book    Dept..  Chicago. 

CHART  of  a  modern  submarine  boat 
showing  and  naming  over  200  parts.  Size, 
14x28  inches.  Printed  on  plate  paper. 
Shows  clearly  and  distinctly  all  the  in- 
terior. Mailed  in  a  tube  for  2,5c.  Popular 
Mechanics  Book  Dept..  318  W.  Washing- 
ton St.,  Cliicago. 


MANUFACTURING  MACHINERY 


BUILD  your  Machines  at  our  Works. 
Why?  Because  our  shops  are  equipped 
with  practical  machinery.  We  employ  prac- 
tical men,  of  many  years'  experience.  We 
make  our  own  tools  for  every  job.  We  re- 
turn your  patterns  promptly  when  job  is 
completed,  when  requested  to.  We  don't 
manufacture  or  imitate  your  goods.  We 
are  the  manufacturer  for  the  manufacturer. 
Write  today.  Practical  Gas  Engine  Ma- 
chine  Works,  North  Chicago,  111.  

PROMINETSIT  metal-specialties  plant, 
with  ample  capital  and  excellent  manufac- 
turing and  selling  facilities,  wishes  to  take 
up  some  patented  article  of  merit  on  either 
a  profit  sharing  or  royalty  basis.  Send 
full  description  of  article.  Brass  specialties 
preferred.  Address  E.  H.  Heller.  Secy.,  18 
E.    Kinzie   St.,    Chicago,  HI.  

DIES,  made  to  form  and  cut  Special 
Articles  out  of  Sheet  Metal.  Models  made; 
inventions  perfected,  low  cost,  strict  con- 
fidence. Expert  mechanical  advice.  Metal 
Novelty  Co.,  1923  Olive  St.,  St.  Louis. 

WANTEI>,  medium  weight  machinery  to 
manufacture  on  contract.  Special  machin- 
ery built,  pattern  work.  J.  T.  Schaffer 
Mfg.  Co.,  Rochester.  N.  Y.  

PUNCH  Press  Tools,  Jigs  and  Fixtures 
made  accurately  and  promptly.  McCall 
Machine  Works.  Rochester,  N.  Y.  

WE  make  working  models  of  any  descrip- 
tion, also  tools,  dies,  punch-press  work, 
and  special  machinery.  Send  us  drawing 
or  rough  model  for  estimate.  Send  for 
catalogue  of  model  supplies.  The  Pierce 
Model  Works.  3405  Pierce  Ave.,  Chicago. 
Illinois.  

MODEL  making,  tool  and  die  work. 
Special  machinery,  light  manufacturing. 
High  grade  work  only.  Lyons  Machine 
Wofks,  Lyons,  Iowa.  

INVENTORS— Wood  and  Gated  Metal 
Patterns.  Models  and  Experimental  Work. 
Light  manufacturing.  H.  Haussman,  49  W. 
Kinzie  St.,  Chicago,  111.  

WANTED — Light  manufacturing;  machine 
and  pattern  work.  Screw  machine  and 
turret  lathe  work  a  specialty.  G.  W. 
Bulley,  4110  So.  Halsted  St.,  Chicago,  IIL 

INVENTIONS  perfected  and  manufac- 
tured. Reference:  Your  Banker.  F.  K. 
Russell  Machine  Co.,  Dallas,  Texas.  

CLEVELAND  Specialty  &  Manufactur- 
ing Co.,  Cleveland,  Ohio.  Manufacturers 
of  Water  Motors.  Fans,  Tapping  Machine, 
Magnet  Winders.  Inventions  developed. 
Special  articles  to  order.  

INVENTORS.  We  manufacture  Metal 
Specialties  of  all  kinds,  to  order;  largest 
equipment;  lowest  prices.  Send  perfect 
sample  for  low  estimate  and  best  expert 
advice  free.  The  Eagle  Mfg.  Co.,  Dept.  B, 
Cincinnati.  O.  

IRON  brass  and  aluminum  castings. 
Metal  specialties.  Patterns,  models,  polish- 
ing, plating  and  japanning.  North  Chi- 
cago Tool  Works,  North  Chicago,  HI. 


CEMENT 


ADJUSTABLE  Burial  Vault  Molds,  new 
and  simple.  Make  the  best  vault  known 
and  offers  big  profits  for  right  man.  Write 
for  booklet,  A.  S.  V.  Co.,  Peru,  Ind. 

IF  you  want  the  best  information  on 
cement  and  concrete  construction,  subscribe 
for  Concrete-Cement  Age,  leading  cement 
and  concrete  monthly.  Sample  copy,  10 
cents.  Yearly  subscription,  $1.50.  Con- 
crete-Cement Age,  135  Newberry  Bldg.,  De- 
troit. Mich. 


ANTIQUES 


SPINNET — Very  old,  rosewood,  with 
brass  rosettes  at  corners  and  brass  bands 
around  top  of  legs,  size  about  4  by  3  ft. 
Is  in  excellent  condition  instrumentally, 
and  sounds  well.  Price  $100.  F.  O.  B, 
Chicago.  Address,  L.  G.  Weaver,  6741 
Sheridan  Road,  Chicago. 
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MOTION  PICTURES 


MOVING  Picture  Theatre  List  for  sale. 
11,305,  price  $20.00,  covering  United  States. 
Guarantee  98%  correct  under  two-cents 
stamp.  Particulars.  Trade  Circular  Ad- 
dressing Company,  Desk  H.  164  Va  W. 
Adams  St..  Chicago.  


WRITE  Picture  Plays;  big  money,  10c 
tells  how.    Kirk,  Box  3002,  Phila,  Pa. 

MAKE  your  own  cement  for  joining 
moving  picture  films.  Recipe  and  special 
instructions  for  25c  silver.  C.  F.  Smisor, 
4001  Drexel   Boulevard.  Chicago.  

YOUR  idea  for  a  moving  picture  is  worth 
$25.00  to  $100.00.  I  will  put  it  into  proper 
scenario  form  required  by  producers  and 
tell  you  where  to  sell  it.  Interesting  par- 
ticulars free.  H.  A.  Elliot,  440  S.  Ken- 
sington  Ave.,  La  Grange.  111.  

WANTED— Picture  Play  Writers.  Big 
pay.  We'll  teach  you  how.  United  Pic- 
ture  Play  .  Association,  San  Francisco.  

FOR  S^le— Moving  Picture  film,  Ic  foot. 
H.    Davis,   Watertown,  Wisconsin.  

MOTION  picture  plays  wanted.  You  can 
write  them.  We  teach  you  by  mail.  No 
experience  needed.  Big  demand  and  good 
pay.  Details  free.  Ass'd  M.  P.  Schools, 
601   Sheridan  Rd..  Chicago. 

DIAMONDS,  WATCHES,  JEWELRY 


BUY  genuine  perfect  cut  diamonds  di- 
rect from  the  importer  at  the  lowest  prices 
in  the  world;  %  carat,  $8.25,  %  carat, 
$17.50;  %  carat.  $45;  1  carat  and  over. 
$97.50  per  carat.  Written  contract  to  buy 
back  every  diamond  for  90%  in  cash  and 
allow  full  price  paid  on  aU  exchanges. 
Send  no  money.  We  ship  C.  O.  D.  privi- 
lege of  examination  without  deposit  and 
without  obligating  you  to  purchase.  Send 
for  big  Basch  Diamond  Book.  Free!  Es- 
tablished 33  years.  See  our  display  ad  on 
page  143.  Address  L.  Basch  &  Co.,  Dept. 
K,  340  S.  State  St.,  Chicago,  U.  S.  A. 

WATCHES  at  wholesale  prices.  15  Jewel 
Waltham  watches  guaranteed  to  keep  rail- 
road time;  twenty  year  case,  gents  size, 
$10;  each  worth  $20.  Premier  Sales  Co., 
Marblehead,  Mass.  

ELGIN  watches,  genuine.  Gents  size, 
OF,  nickel  case.  $4.50.  Maumee  Watch 
Co.,  Toledo,  Ohio.  

WE  buy,  repair  and  then  sell  second - 
hgind  watches.  Write  for  bargain  list. 
Thos.  Klaber  &  Co..  3408  N.  43rd  Ave.. 
Chicago,  111.  

BIG  offer  Lucky  Bug  Pin,  brings  luck, 
2r.c.     Kirk.  Box  3002,  Phila..  Pa.  

DIAMONDS.  Watches,  Jewelry,  etc., 
sold  on  weekly  payments  of  One  Dollar; 
send  for  price  list.  William  MuUally. 
Newark,  N.  J. 

OLD  GOLD 

OLD  Gold  and  Silver  bought.  Highest 
prices  paid,  also  Old  False  Teeth,  $1.00 
per  set  paid.  Money  sent  same  day  goods 
are  received.  Meyers  Co.,  2206  Columbia 
Ave..   Philadelphia.  Pa. 

 FOR  SALE  

A  WONDERFUL  Ink.  New  discovery. 
For  expert  drawings  or  writing  use.  Does 
not  corrode  or  blot.  Chemical  proof,  water 
proof,  non-poisonous  and  will  not  stain 
fingers.  Give  it  a  trial.  Large  bottle,  post- 
paid, only  20c.  Particulars  free.  Address 
Chas.  Haeusser,  1267  Broadway,  Albany, 
N.  Y.  \  

FOR  Sale  or  trade.  Small  turret-lathe 
screw  machine.  typewriter,  watchman's 
clock,  case-hardening  furnace,  desk,  motor, 
shafting,  pulleys,  hangers,  belting.  Ad- 
dress  P.  O.  Box  112.  Anderson.  Indiana. 

VACUUM  Cleaner  parts  and  tools  at 
wholesale.  Build  your  own  machine. 
Write  for  prices.  Vacuum  Supply  Co.,  300 
So.  Main  St..  Ann  Arbor.  Mich.  

BLACKSMITH  shop,  stock  and  tools, 
$200.  Rent,  $4.50.  Country  town;  Al  lo- 
cation; good  business.  A.  W.  Fletcher, 
I'eetz,  Colorado.  

ROLLER  Skating  Rink  outfit,  good  con- 
dition,  wiU  sell  reasonable.  G.  O.  Craps, 
1337   Assembly   St.,   Columbia,   S.  C. 

MILO  Bar  BeU.  A  chance  for  .some 
athlete.  Dennis  A.  Shea,  47  Newton,  New 
Bedford,  Mass.  

DOUBLE  hammerless  shotgun;  fine  con- 
dition for  $14.  Send  C.  O.  D.  if  de- 
pianded.     H.   Specht,  West.  Iowa.  

FOR  Sale— Blacksmith  and  Machine  Shop 
with  power;  also  hoiise  and  barn,  good  lo- 
cation.   E.   W.   Eidson,   Sllgo.  Colo. 


ENGINEERS  transits  and  levels;  slightly 
used.  W.  F.  Sprengnether,  203  N.  10th 
St.,  St.  Louis,  Mo.   


WALL  Telephones,  bargain  lot,  working 
order,  with  Receiver,  Transmitter,  BeU,  for 
interior  service  and  several  miles  distances. 
Size,  11x6x6".  Sold  regularly  $7  each. 
Our  price,  $2.98  for  two  instruments. 
Cosmos  Electric  Co.,  136  N.  Liberty  Street, 
New  York. 


FOB  Sale — A  Racine  steel  frame  fire 
department  ladder  truck,  thoroughly  over- 
hauled and  in  first  class  condition,  for 
horses,  has  no  equipment,  can  be  had  at 
a  bargain  price.  Description  upon  request. 
Address  Klaus  Auto  &  Vehicle  Works, 
Marion,  Indiana. 


FOR  Sale — Machinist  portable  tool  case. 
High  power  repeating  rifle.  Royal  plating 
outfit.  Patent  on  floor  surfacing  machine. 
E.  Fiske.  101  Sheffield  Ave.,  Buffalo,  N.  Y. 


ADDS,  subtracts,  divides  fractions.  Won- 
derful little  article,  prepaid,  50c.  Agents 
write  Kirk.  Box  3002.  Phila.,  Pa. 


WOOD  Working  Plant.  Fine  opportunity 
for  right  party  with  some  capital.  Be 
quick.    J.   E.   Large.  Bay  City.  Texas. 


AMERICAN  Minute  Photo  Camera  In 
Ai  condition,  will  sell  cheap  if  taken  at 
cnce.    William  Bogue.  Keokuk,  Iowa. 


I  SELL  drawing  instruments  cheaper 
than  any  dealer  in  America.  Send  for  cir- 
cular and  let  me  prove  it.  Nillis  Johnson, 
Chicago,  111.  


CRANK  shafts  and  fly  wheels  for  gaso- 
line engines.  Completely  machined  and 
suitable  for  use  with  experimental  engines. 
Low  prices  will  be  quoted  and  detail  draw- 
ings furnished  on  request.  L.  L.  Driggs  & 
Co.,  90  West  St.,  New  York. 


FOR  Sale— Two  patented  articles  for 
women's  wear  well  advertised  in  Notion 
trade.  Rosalind  Co.,  1181  Broadway,  New 
York. 


FOR  Sale — Oxy-Acetylene  portable  weld- 
ing plant.  Jesse  Osborne,  116  N.  Wash- 
ington St.,  Nevada,  Mo. 


FOR  Sale — Modern  equipped  factory, 
adapted  for  manufacturing  purposes.  Water- 
power,  wi>th  steam  auxiliary.  Address,  for 
full  information,  N.  D.  Doxey,  Elmira, 
New  York.  

FOR  Sale.  New  30"  Ofeldt  Kerosene 
burner,  $40.  Lucas  &  Son,  Bridgeport. 
Connecticut. 


WANTED 


WANTED — Printing  presses,  type.  Mack, 
Henning,  Illinois. 

 SALE  OR  EXCHANGE  

SALE  or  Trade — 4  pass.  Mors.  Autocar 
runabout,  35  H.  P.  Beaver  marine  motor, 
4  H.  P.  stationary  motor,  2  H.  P.  electric 
motor,  6  foot  show  case.  Want  power 
hack  saw  and  press.  C.  H.  Minchin, 
Greenwich,  Conn.  

SILVER  Plated,  short  model,  large  bell, 
E  flat  Tuba,  in  finest  condition  to  ex- 
change for  Visible  Typewriter — Remington, 
Fox  or  Monarch  preferred.  Burton  Os- 
borne, Camden.  New  York. 

 PATENTS  

PATENTS.  Millions  of  dollars  are  wasted 
annually  on  inferior  patent  claims.  Come 
to  a  real  patent  lawyer  and  save  money. 
Before  applying  for  a  patent  write  for  my 
booklet  "How  to  Save  Money  on  Your 
Patent."  Lester  P.  Sargent,  Patent  Attor- 
ney, 718,  12th  St.,  N.  W.  Washington, 
D.  C.  

WE  sell  patents.  Established  ten  years. 
To  buy  or  having  one  to  sell  write  Charles 
A.  Scott  Co.,  1096  Granite  Bldg.,  Roches- 
ter,  N.  Y.  

HELP  wanted  to  patent  and  manufacture 
Motor  Sleighs  and  other  valuable  machines. 
Request  to  Carl  A.  Johnson,  (Ann  Lake) 
Mora,  Minn.  

INVENTORS.  My  patent  made  a  for- 
tune; let  me  exploit  yours.  My  interest- 
ing letter  sent  free  explains  plan.  Eugene 
Pearl.   A  23  Union  Sq..  New  York.  

INVENTIONS  patented  free^ — marketed 
on  commission.  Address,  Inventors'  Agency. 
Chicago.  Also  valuable  inventions  con- 
stantly  for  sale.     Promoters  investigate. 

PATENTS  sold.  I  do  the  business— not 
merely  collecting  advance  fees.  If  you  own 
a  valuable  patent  send  for  a  free  booklet. 
"How  I  can  get  cash  for  your  invention." 
No  charges  made  for  listing.  Patent  Ad- 
vertising &  Sales  Co.,  Frankford,  Phila. 


THE  Inventors'  Outlook  helps  inventors. 
Chart-  illustrative  of  entire  Patent  System 
and  four  months'  subscription.  25c  cash 
Washington,   D.    C.     20   words.  $2.00. 

WANTED  to  communicate  with  a  com- 
pany to  manufacture  and  market  my  Pat- 
ent Automatic  Gate.  For  further  particu- 
lars, address  Peter  Lingwall,  Jr.,  Strat- 
ford.  Iowa.  ■ 

PATENT  applications  prepared  and  prose- 
cuted for  $25.00.  Send  for  booklet.  Harry 
Patton.    390    McGill    Bldg..  Washington. 

INVENTORS  wanted  to  work  on  salary. 
National  Invention  Corporation,  110  Luck 
Building,  Nashville,  Tenn. 

FIND  out  for  yourself  what  to  invent 
and  how  to  procure  and  sell  a  patent  for 
the  same.  My  book,  "Inventor's  Universal 
Educator,"  covers  the  matter  from  A  to  Z 
140  pages,  elegantly  bound.  Also  con- 
tains 600  mechanical  movements  and  50 
perpetual  motions.  Price  $1.00,  postage 
free.  Money  returned  if  not  more  than 
satisfactory.  F.  G.  Dieterich,  651  Ouray 
Bldg.,  Washington,  D.  C. 

PATENTS  Secured.  Send  sketch  and  if 
possible  model  for  free  Experts  Search  and 
Report  as  to  patentability.  Books  on  in- 
ventions and  patents,  and  reference  book, 
sent  free.  John  S.  Duffle  &  Co.,  Dept.  1, 
Washington,  D.  C.  

INVENTIONS  patented  free;  sold  on  com- 
mission.  Fine  inventions  for  sale.  Adam 
Fisher,  61-3.  St.  Louis,  Mo.  

PATENTS  secured— Reports  on  patent- 
ability, validity  and  infringement.  Patent 
suits  conducted.  C.  L.  Parker,  910  G  St.. 
Washington.  D.  C.  

SEND  For  Free  Booklet.  All  About  Pat- 
ents  and  Their  Cost.  Shepherd  &  Camp- 
bell. Patent  Attorneys.  500A  Victor  Bldg.. 
Washington.   D.  C.  

PATENTABLE  ideas  wanted— Send  for 
3  free  books.  Richard  B.  Owen.  30  Owen 
Bldg.,  Wash.,  D.  C. 

PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.     Fuller  &  Fuller.  Washington.  D-  C. 

 PATENT  ATTORNEYS 

PATENT  Books  Mailed  Free  showing 
100  mechanical  movements  invaluable  to 
inventors  and  mechanics — ^telling  what  is 
patentable,  how  to  obtain  patent  or  part- 
ner, etc.  Free  on  request.  Chas.  E.  Brock. 
701  Eighth  St..  Washington.  D.  C.  

PATENTS.  Trade-Marks.  Opinions.  Legal 
Causes.  George  A.  Hutchinson,  Attorney  at 
Law.  Loan  and  Trust  Building.  Washing- 
ton. D.  C.  Ten  years  experience.  Honest 
work  guaranteed.  

PATENTS  bring  fortunes.  Our  Free 
Book  tells  how.  Send  sketch  for  free  opin- 
ion as  to  patentability.  Best  references 
from  inventors  of  many  years  experience. 
Wm.  N.  Moore  &  Co.,  504  Loan  &  Trust 
Bldg.,  Washington,  D.  C.  

PATENTS  explained  in  my  free  books 
telling  what  you  should  know — what  to  in- 
vent— what  not  invent— how  to  sell  your 
patent,  etc.  Write  today.  H.  L.  Wood- 
ward,  902  G  Street.  Washington,  D.  C. 


PROTECTIVE  patents  procured  prompt- 
ly. Our  books  telling  how  to  obtain  and 
realize  therefrom  sent  on  request.  Write 
today.  Trade  Marks  Registered.  Beeler  & 
Robb,  211-215  Southern  Bldg.,  Washington, 
D.  C.   


PATENTS  procured  and  positively  sold 
if  the  idea  has  merit;  all  countries;  satis- 
fied clients  my  best  references;  send  sketch 
today;  book  free.  Sanders,  7  Crilly  Build- 
ing, Chicago^^IlL  


REACH  the  country  inventor  at  low  cost 
by  using  Boyce's  Weeklies.  Circulation 
1,000,000.  Ask  for  free  result  Checking 
Book.  Classified  Dept.,  500  Dearborn  Ave., 
Chicago.  111.  

IF  you  have  an  idea  Patent  It.  Patented 
ideas  make  money.  Book  free.  Williamson 
&  Williamson,  1325  P  Arch  St.,  Philadel- 
phia.  Pa.  ^  


SEND  sketch  or  model  for  free  advice  on 
patentability.  Book  telling  truth  about  "No 
patent,  no  pay,"  Sent  free.  John  J. 
Thompson,  patent  attorney.  Box  P,  1110 
F  St.,  Washington,  D.  C.  


YOUR  invention  may  be  worth  thousands 
of  dollars,  but  its  value  to  you  is  gov- 
erned solely  by  the  scope  of  the  patent, 
our  38  years  continuous  practice  insures 
expert  service  in  getting  a  dependable  pat- 
ent. Write  today.  I^uis  Bagger  &  Co., 
602  Barrister  Building,  Washington,  D.  C, 


POPULAR  MECHANICS  ADVERTISING  SECTION 
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SUCCESS  promoting  patents  helpfully  se- 
-i  by  Joseph  J.  O'Brten,  member  ^a- 
al  Geographic  Society,  Washington. 
1'    C.  ,  .  

PATENTS,  trademarks,  copyright ;  pat- 
ent litigation  book  and  advice  free.  William 
b  Liton  mechanical  and  electrical  expert, 
301  McGill  Bldg.,  Washington.  D.  C. 

PATENTS  Of  value.  Prompt  and  ef- 
ficient service.  No  misleading  inducements. 
Expert  in  Mechanics.  Bosk  of  Advice  and 
Patent  Office  Rules  free.  Clements  &  Cle- 
ments. Patent  Attorneys,  704  Colorado 
BUig. .   Washington,   D.  C.  

PATENT  your  invention.  First  get  free 
"Inventor's  Primer"  with  statistical  data 
Milo  B.  Stevens  &  Co.  Estab.  1854,  685 
F  St..  Wash. :  353  Monadnock  Blk.,  Chicago. 
~~i  PROCURE  best  protecting  patents ; 
rates  reasonable;  free  information.  Ben- 
jamin Roman.  Park  Row  Building,  New 
York.  

"PATENTS  and  Patent  PossibiUties,"  is 
a  72-page  treatise  which  tells  all  about 
patents,  what  to  invent  and  where  to  sell 
it.  It  gives  honest  advice  to  inventors,  and 
i«  full  of  valuable  and  interesting  informa- 

n.  Write  for  it  today!  It  is  free.  H. 
Hill,  905  McLachlen  Bldg..  Washington, 
D,  C.   


PATENTS— Herbert  Jenner,  patent  at- 
torney and  mechanical  expert,  608  F.  St.. 
Washington,  D.  C.  established  1883.  I 
make  a  free  examination  and  report  if  a 
patent  can  be  had  and  exactly  v^hat  j« 
will  cost.     Send  for  circular.  

THE  patentome  is  interesting  and  in- 
structive. A  liberal  education  in  patents 
a:  d  how  to  get  them.  Free  on  request. 
Enablished  1865.  Anderson  &  Son,  Patent 
S  licitors,    707   G  St..  Washington.   D.  C. 

PATENT  books  on  How  to  Obtain  and 
Sell  Patents,  containing  exhaustive  infor- 
mation on  these  subjects,  with  100  me- 
chanical movements,  mailed  free  on  re- 
quest. F.  G.  Dieterlch  &  Company,  600 
Ouray  Bldg.,   Washington.   D.  C.  

PATENT  what  you  invent — It  may  be 
Taluable.  Write  me.  No  attorney's  fee  un- 
til patent  is  allowed.  Estab.  1882.  "In- 
ventor s  Guide"  free.  Franklin  H.  Hough, 
522  Loan  &  Trust  Bldg..  Washington. 
District  of  Columbia.  

PATENTS  that  protect  and  pay.  Advice 
and  books  free.  Rates  reasonable — highest 
references;  best  results.  Watson  E.  Cole- 
man. Patent  Lawyer,  622  F  St.,  N.  W., 
Washington.  D.  C.  

C.  L.  PARKER,  Patent  Attorney,  910 
G  St.,  Washington,  D.  C.  Inventor's  hand- 
book "Protecting.  Exploiting  and  Selling 
Inventions,"  sent  free  upon  request.  

SEND  for  free  booklet.  All  about  Pat- 
ents and  Their  Cost.  Shepherd  &  Camp- 
bell, Patent  Attorneys.  500A  Victor  Bldg.. 
Washington.  D.  C.  


PATENTABLE  ideas  wanted— Send  for 
3  free  books.  Richard  B.  Owen,  30  Owen 
Bldg.,   Washington.   D.  C.  

NO  attorney's  fees  until  patent  allowed. 
Free  search  and  books.  Fuller  &  Fuller, 
Washington,  D.  C. 


PATENTS  FOR  SALE 


FOB  Sale  patent  No.  1,042,303  for  Safety 
Automobile  Crank  issued  Oct.  22,  1912. 
Pievents  backfire  kicks,  can  be  used  sepa- 
rate with  self  starter,  neat,  light  and 
efficient.    Address  Box  625,  Trenton.  N.  if. 

FOR  Sale  cheap,  patent  Automatic  Wagon 
Brake,  very  practical.  Also  sanitary  cis- 
tern cover  U.  P.  pat.  and  Canadian  patent 
just  issued.  Write  me.  Jas.  E.  Hewitt, 
Patentee,   League  City,  Tex.  

FOB  Sale.  Patent  No.  1,011,967  piano 
player  action  can  be  adapted  to  any  piano 
without  cutting  case  in  any  way.  Address 
Walter  Kirksgaard,  897i^  Trumbull  Ave., 
Detroit,  Mich.  

PATENT,  dies  and  tools  for  sale.  High 
l^ade  novelty  proposition.  Big  market.  Re- 
quires investment  $10,000.  Address,  P.  O. 
136,  Lynn,  Mass.  

FOR  Sale,  Patent  motor  dynamo.  Direct 
or  alternating  current.  Fewer  parts;  cheap- 
er construction.  Adapted  railroad,  trolley. 
F.  C,  109  Warren  St..  Newton  Center. 
Mass.  

INVENTION  for  sale.  Combination  valve 
for  pneumatic  tires,  and  device  for  re- 
pairing hosepipes,  water,  steam  or  air; 
any  size,  make  or  thickness.  The  first  in- 
vented, no  opposition  throughout  the  world. 
Henry  Boardman,  837  East  Fifth  Street, 
Des  Moines,  Iowa. 


MUST  sell  patent  on  an  every-day  house- 
hold necessity.  Exceptional  opportunity. 
Best  offer  takes  it.  Ed  Parker  Co.,  Spring- 
field.  Ohio.  

FOR  Sale.  New  patent,  useful,  cost  lit- 
tle to  make.  Men  and  boys  must  have  it. 
fine  maU  order  proposition.  T.  J.  Scarflf, 
New  Carlisle,  Ohio.  

FOR  Sale.  Patent  on  thoroughly  prac- 
tical, accurate  and  adjustable  Gasoline 
Vending  Machine.  Earl  D.  Engle.  Sharon 
Center.  N.  Y.  

WIRE  clothes  dryer  and  rack;  nothing 
like  it.  number  1,031.989.  Dudley,  97 
High   St.,  Boston.  

PATENT,  rubber  tireless  steel  flexible 
auto  wheel.  Conrad  A.  Kerman,  336  E. 
Beech  St.,  Hazleton,  Penna.  

OVERSHOE  retainer,  U.  S.  No.  993,212, 
a  device  that  will  appeal  to  any  person 
accustomed  to  wearing  overshoes  in  damp 
weather.  Big  demand  in  market.  Will  sell 
cheap  if  paid  cash  at  once.  W.  G. 
Wheeler,  Ashland,  Ky.  

FOR  Sale— Patent  No.  939,727,  Snap 
Hook.  Employs  no  springs.  Can  be  locked 
against  opening.  Is  self-locking.  Address, 
Mattl  Maki.  Grelland.  North  Dakota. 

MACHINE  Shops— Valuable  patent  on 
article  to  sell  to  every  foundry — they  must 
have  them,  can  be  made  cheap  in  any 
shop;  several  in  use,  patent  for  sale  or 
royalty  or  offers.  Address  Box  326,  Osh- 
kosh.  Wis.  

NEW  mechanical  movements  are  rare, 
and  far  between.  My  new  mechanical 
movement,  recently  patented,  converts  os- 
cillatory motion  into  continuous  rotary 
motion,  or  reciprocating  motion  into  rotary. 
Model  furnished.  Interested  parties  write. 
Rosenson's,  Ambridge,  Pa.  

PATENT  (American  Rights)  for  sale  of 
a  Stump  Extractor  invented  in  Sweden  and 
used  throughout  Northern  Europe  with  the 
greatest  success.  Low  first  cost — easy  to 
manufacture — only  those  interested  in  pur- 
chase need  reply.  The  Canadian  Boving 
Co.  Limited.   164  Bay  St.,  Toronto.  

FOR  Sale— Price  $1,000  U.  S.  Patent 
967,080  on  hat  fastener;  very  useful  and 
catchy  idea.  If  you  want  something  good 
it  wUl  pay  you  to  look  this  patent  up.  A. 
W.  Stonestreet,  271  S.  Mentor  Ave.,  Pasa- 
dena,  Calif.  

NO.  984,916— PAPER.  Roll  Holder  and 
Cutter  for  wrapping  paper,  etc.  Saves  time 
and  labor.  R.  P,  Hendrickson.  Long 
Branch.  N.  J.  

FOB  Sale,  or  will  license,  patent  on  a 
six  cylinder  four  cycle  valveless  Automo- 
bile Engine.  1972  St.  Paul  St.,  Rochester, 
N.  Y.  

TERRITORIAL  manufacturing  rights. 
Patent  wall  cabinet  foldable  ironing  boaid. 
A.   P.   Schmitt,   Seattle,  Washington.  

U.  S.  PATENT  No.  941,993  Anti  Slip- 
ping Tread  attachment  for  motor  vehicles. 
Will  sell  at  a  reasonable  price.  Michael 
Jensco,  No.  29,  R.  5,  Butler,  Pa.  

PATENT  for  sale  for  Automatic  Office 
Envelope  Sealing  Machine.  Several  sizes 
can  be  made  to  sell  from  $15.00  to  $150.00 
each.  Good  demand,  large  profits.  Inland 
Mfg.  Co..  Topeka,  Kans.  

THE  Canadian  Patent  of  a  pen;  manu- 
facturing cost  one  dollar  a  gross;  sells  at 
5  cents  a  piece.  Frank  Bumer,  Monessen, 
Pa.  

FOR  Sale— U.  S.  and  Canadian  Patent 
on  Game.  A  winner.  Best  offer  takes  it. 
Brandau  Shoe  Co.,  Detroit,  Mich.  

VALUABLE  Patents.  Automatic  rock- 
ing chair,  razor  stropping  machine,  and 
hat  pin  protector.  See  inventor.  P.  Alpp, 
147  E.  54  St.,  New  York.  

PATENT  for  sale.  Adjustable  curtain 
fixture,  simple,  practical  and  needed.  Par- 
ticulars, E.  Chabot,  86  Fairview  St.,  Provi- 
dence,  R.  I.  

EXCHANGE  valuable  U.  S.  Patent  No. 
898,685  for  good  automobile.  S.  N.  Rit- 
ter,  236  So.  Main  St.,  Bangor,  Pa.  

NAME  plates  for  umbrellas,  just  al- 
lowed. Sacrifice  for  cash.  J.  Masko,  Box 
533,  Indianapolis.  Ind.  

INVENTORS!  Our  great  facilities  for 
manufacturing  and  marketing  any  article 
in  Glass,  Wood,  Steel  or  Brass  through  our 
Branch  Display  Rooms  and  Expert  Spe- 
cialty Salesmen  in  every  large  city,  also 
Canada,  should  command  your  instant  at- 
tention. U.  S.  Bottlers'  Machinery  Co., 
1033-41  W.  Lake  St.,  Chicago.  

FOR  Sale — A  patented,  useful  article  for 
sale.  Can  be  made  for  a  cent.  Will  fur- 
nish dies.  Robt.  H,  Paubel,  61  Church  St., 
Meriden,  Conn. 


REAL  ESTATE— FARM  LANDS 


LOTS  or  acreage  tracts  on  monthly  pay- 
ments of  $5  or  $10  in  Houston's  most 
progressive  and  attractive  suburb,  on  the 
iiiterurban  Une.  Shell  roads,  fine  schools, 
churches,  delightful  climate  and  pure  ar- 
tesian water.  Houston's  population  in- 
creased from  45,000  to  105,000  in  seven 
years.  The  opening  of  the  Panama  canal, 
the  completion  of  Houston's  Ship  Channel, 
the  Rice  Institute  with  its  $10,000,000.00 
endowment  and  all  the  natural  resources 
will  double  and  treble  Houston's  popula- 
tion in  the  next  few  years.  Now  is  the 
time  to  buy  suburban  property  before  the 
prices  advance  on  account  of  this  rapid 
growth  and  development.  For  full  particu- 
lars, address  South  Texas  Mortgage  Com- 
pany. (Capital  $300,000.00)  Houston, 
Texas. 


"FOLLOW  the  Lead  of  Wise  Buyers"— 
Go  to  Los  Indios,  Isle  of  Pines — the  beau- 
tiful, fertile.  American  inhabited  tropical 
island  only  180  miles  from  Key  West,  Fla. 
June  climate  year  round— no  frosts.  Abund- 
ance of  rain — no  irrigation.  Big  profits  in 
oranges,  lemons,  grape-fruit,  pineapples,  etc. 
American  stores,  schools,  churches,  banks, 
newspapers,  etc.  Our  lands  surround  Los 
Indios,  the  only  deep-sea  harbor  on  the  is- 
land. Unusual  opportunity  for  home  or  in- 
vestment, 10  acres  will  make  you  inde- 
pendent. Easy  terms.  Prices  now  low — • 
land  rapidly  increasing  in  value.  Titles 
guaranteed.  Write  for  complete  informa- 
tion. Cafiada  Land  &  Fruit  Co.,  117 
Wisconsin  St.,  Milwaukee.  Wis.  

CALIFORNIA.  Buy  real  estate  in 
Richmond  located  on  San  Francisco  Bay. 
second  seaport  in  California  and  become  in- 
dependent. Lots  bought  in  1903  for  $600. 
sold  last  month  for  $15,000.  Standard  Oil 
Is  spending  $13,000,000.00.  Pullman  Com- 
pany, Santa  Fe  Railroad  and  other  shops 
here  employ  many  thousand  men.  Popu- 
lation increased  682%  in  ten  years.  Buy 
in  new  subdivision;  $25  down,  $5  per 
month.  Send  for  literature.  Ralph  Croth- 
ers.  615  Fbelan  Bldg.,  San  Francisco,  Cal. 

PRODUCTIVE  Farms  in  the  southeast 
at  $10  an  acre  up  along  the  Southern  Ry.. 
M.  &  O.  R.  R.,  and  Ga.  Sou.  &  Fla.  Ry. 
Ample  rain,  congenial  climate.  Large  profits 
in  dairying,  beef,  pork,  poultry,  alfalfa, 
corn,  truck,  cotton  and  fruits.  Promising 
industrial  openings  everywhere.  "Southern 
Field."  state  booklets,  land  lists  and  aU 
services  free.  M.  V.  Richards,  Land  and 
Industrial  Agent,  Room  64,  Washington, 
D.  C.  

WI<]  own  or  control  sale  of  one  hundred 
farms  in  various  parts  of  Georgia.  Good 
roads,  good  water,  good  people,  churches 
and  schools.  Prices  ranging  from  eight  to 
one  hundred  dollars  per  acre.  Write  for 
list,  principal  offerings.  Central  Trust  Co., 
S.  C.  Moore,  Manager  Real  Estate  De- 
partment.   Macon.  Georgia.  

CONSIDER  Cuba,  all  you  who  seek 
greater  opportunities.  Intensely  productive 
soil.  Delightful  climate.  Sufficient  rain- 
fall. Cheapest  transporation.  $10  down  and 
$10  per  month  secures  twenty  acres.  Price 
$600.  Land  will  double  in  value  with  open- 
ing of  Panama  canal.  Map  Free.  Sales- 
men wanted.  Sanderson,  156  Palace 
Building,  Minneapolis.  

FARM  at  bargain;  264  acres.  150  cul- 
tivation, 25  bottom.  125  fenced  and  cross- 
fenced  new  hog  wire;  new  barn,  new  silo, 
new  cutter,  new  cabin,  16  steers  on  full 
feed;  10  heifers,  5  milch  cows,  3  calves; 
200  cords  wood,  brood  sows,  pigs,  chickens, 
etc.  My  entire  interest  at  $35  per  acre. 
Write  for  further  information.  O.  Gor- 
don  Pickett,  Jefferson  City.  Mo.  

SASKATCHEWAN,  Canada,  good  farms 
$15  to  $35  per  acre  on  easy  crop  pay- 
ments if  desired.  B.  Nedam,  Pipestone. 
Minnesota.  

200  ACRES  improved,  plenty  fruit;  good 
health;  no  darkies  or  mosquitoes.  Price 
$3,000;  E.  Z.  terms.  Write,  Farmers,  594, 
Mountain  View,  Mo.  

ARKANSAS  Farm,  $2  per  acre  down, 
balance  like  rent  buys  Arkansas  home. 
State  map  and  description  free.  George 
Lochrie.    Gifford,  Arkansas.  

FLORIDA  Farm,  bearing  orange,  fig, 
peach,  pecan  trees.  House,  7  rooms,  barn; 
$25  per  acre.  Leroy  Chadwick,  Jackson- 
ville,  Fla.  

CHEAP  patented  state  school  lands. 
South  Texas,  $1  an  acre  cash,  balance  ten 
years.  For  all  particulars  write  F.  A. 
Connable,  Trustee,  491  Commercial  Bank 
Bldg.,  Houston.  Texas.  

3  CITY  lots.  Fruitvale,  Mich.  $45.  Bar- 
gain.   Goldschwitz,  4052  Lake  St.,  Chicago. 
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OPENING  sale  of  lots  at  League  City 
Helghts-on-the-Interurban,  midway  between 
Houston  and  Galveston.  Interurban  sta- 
tion on  the  property,  large  beautiful  sub- 
urban home  sites— 50x125  feet.  League 
City  has  1,000  population,  three  steam  rail- 
roads and  interurban,  50  trains  daily  in 
and  out  of  cities.  First  100  lots  only  $40 
each.  Payments  $2  cash  and  $2  monthly. 
Buy  now  while  price  is  low  and  values 
along  interurban  line  .iust  beginning  to  make 
rapid  increase.  Suburban  property  near 
Houston  is  best  investment  in  south.  $17,- 
000,000.00  spent  on  new  buildings  in  this 
city  in  past  two  years.  These  lots  will 
sell  quickly.  Send  $2  now  as  first  payment 
and  get  choice  location,  or  write  at  once 
for  full  particulars.  Address.  Galveston- 
Hcuston  Interurban  Land  Co.,  940  Union 
Natn'l  Bank  BIdg.,  Houston.  Texas.  

ILLUSTRATED  farm  guide,  postpaid. 
Chapin  Farm  Agency,  Boston,  Mass.  

SAN  FRANCISCO'S  growth  will  exceed 
that  of  atfy  city  in  the  world.  Property 
values  wiil  increase  tremenduously.  Hun- 
dreds invested  now  will  soon  become  thou- 
sands. Large  subdivision.  Sites  selling 
daily  to  local  people  on  the  spot.  Take 
advantage  of  this  ground-floor  offer.  Choice 
building  sites  $5  cash,  balance  on  terms. 
Better  than  savings  bank.  Write  for  data. 
Dept.  P.  Northwestern  Realty  Company, 
519  California  St.,  San  Francisco.  Bank 
references.   

$5  MONTHLY  buys  suburban  farm. 
Fruit,  triick  or  poultry  farms  near  subur- 
ban station,  only  35  minutes  from  the  city 
of  Houston,  near  shell  boulevard  direct  to 
city.  Beautiful  location;  rich  soil;  plenty 
of  rainfall;  fine  climate;  two  and  three 
crops  a  year  of  potatoes,  tomatoes,  cab- 
bage and  other  vegetables  which  net  grow- 
ers from  $100  to  $300  per  acre.  Fine  straw- 
berry country,  also  in  orange  and  fig  belt. 
Cash  market  in  the  city  for  products.  Only 
a  few  five  and  ten  acre  farms  at  $50  and 
$5r  an  acre.  No  interest,  no  taxes.  Five 
acres,  $5  cash  and  $5  monthly;  ten  acres. 
$10  cash  and  $10  monthly.  Write  today  for 
Illustrated  literature  and  all  particulars. 
C.  W.  Hahl  &  Co.,  Owners,  734  Commer- 
cial  Bank  Bldg. .  Houston,  Texas.  

DELAWARE  FARMS,  $15  an  acre  up; 
live-stock,  implements  and  crops  often  in- 
cluded. We  offer  best  bargains,  and  pay 
buyer's  railroad  fare.  Catalog  free.  Ford 
&  Reis.  Inc..  Dept.   43,  Wilmington.  Del. 

GET  cash  for  your  farm,  town  property 
or  merchandise.  Our  service  covers  entire 
United  States.  New  and  successful  meth- 
ods. Quick  results.  Fisher  Realty  Co., 
Hannibal,  Mo.  

FLORIDA  home  bargain.  Extreme  south- 
ern locality,  below  freeze  danger.  No  sand, 
malaria  or  swamns.  Tropical-Home,  Box 
14,  Modello.  Florida.  

BIG  colony  locating  near  Tampa,  Fla. 
Co-operative  homestead  plan.  Land  at  frac- 
tion of  usual  cost.  Address,  Secretary 
Hawk,  Crystal  Springs.  Fla.  

GROW  Apples  and  Grow  Rich  in  the 
glorious  fruit  district  of  Southern  British 
Columbia.  Our  choice  lands  $10  cash 
and  $10  monthly,  without  interest.  An- 
nual profits  $500  to  $1,000  per  acre. 
Orchard,  garden,  poultry;  scenery,  hunt- 
ing, fishing,  boating;  warm  climate;  school, 
postofflce,  store ;  sawmill,  daily  trains ; 
close  to  markets;  unlimited  demand  for 
products.  Write  quick  for  maps,  photos, 
free  information.  West  Kootenay  Fruit 
Lands  Company.  Dept.  Z,  Nelson.  British 
Columbia.  

MONEY  Making  Farms;  17  States;  one 
to  1,000  acres,  $10  to  $50  an  acre;  live 
stock,  tools  and  crops  often  included  to 
settle  quickly.  Mammoth  Illustrated  Cata- 
logue No.  35,  free.  E.  A.  Strout  Farm 
Agency,  Station  3043,  47  West  34th  St.. 
New  York.  

BALDWIN  County  land  near  Daphne,  im- 
proved or  unimproved ;  high  elevation ;  fine 
climate;  State  Normal  School.  For  list 
and  prices,  address  B.  L.  Randall,  Daphne, 
Alabama.  

CASH  For  Your  Business  and  Real 
Estate.  I  bring  buyers  and  sellers  to- 
gether. If  you  want  to  buy,  sell  or  trade 
any  kind  of  business  or  property  write  me 
today.  Established  1881.  Frank  P. 
Cleveland,  Real  Estate  Expert,  1308  Adams 
Express  Building,  Chicago.  

TEXAS  school  land  on  market  now;  you 
can  buy  good  land  at  $2  per  acre;  pay 
5c  per  acre  cash  and  no  more  for  40  years, 
but  3  per  cent  interest  on  the  balance. 
Send  6  cents  postage  for  further  informa- 
tion. Investor  Publishing  Co..  Dept.  3. 
San  Antonio.  Tex. 


SELL  your  property  quickly  for  cash,  no 
matter  where  located.  Don't  pay  big  com- 
missions. Particulars  free.  Real  Estate 
Salesman  Co..  Desk  B,   Lincoln.  Nebr. 

DOGS— BIRDS— POULTRY 


FOR  Xmas  Gifts,  Singing  Canaries,  talk- 
ing parrots,  goldfish  or  pet  stock  of  any 
kind  make  the  most  acceptable  of  gifts  for 
old  or  young.  We  can  ship  with  safety  any- 
where. 111.  catalogue  and  great  novelty 
mailed  upon  receipt  of  2  cts.  in  stamps. 
Edwards  Bird  Store,  Detroit,  Mich. 


PIGEONS!  Pigeons!  Thousands,  all 
breeds,  satisfied  customers  everywhere. 
Start  with  our  $$$$  making  pigeons.  Large, 
free  instructive  illustrated  matter.  Prov. 
Squab  Co.,  Providence,  R.  I. 


REGISTERED  English  Bloodhounds— 
Pui-pies  and  grown  dogs,  best  blood.  Max 
J.    Kennedy,    Freedonia,  Kans. 


PIGEON  nests  $5  per  100.  Send  cash 
with  order.  E.  Swasey  &  Co.,  Portland. 
Maine. 


FOR  Sale.  Coon  hound  pups.  Write  for 
prices.    T.  M.  Carlson,  Sheffield.  Pa.  


FOR  Sale— Coon.  Mink,  Skunk,  Rabbit. 
Fox  and  Wild  Cat,  Hounds  and  Pups.  G 
to  8  months  old.  John  Weber,  Forestville, 
Wis. 


TWO  good  fox  hounds  guaranteed 
Martin   Mattimore.   Richford,  Vt. 


by 


RABBIT,  Fox,  Coon.  Skunk,  Bear,  Deer, 
Blood  Hounds,  Ferrets.  Free  list.  Browns 
Kennels,  York,  Pa. 


AIREDALES  &  Collies:  Pups  and  Grown 
Stock  at  reasonable  prices.  P.  L.  Savage. 
St.  Charles,  111. 


RABBIT  Hounds,  Fox,  Coon,  Oppossom, 
Skunk,  Deer,  Bear,  Wolf,  Blood  Hounds, 
Setters,  Pointers,  Ferretts.  Free  list. 
Brown's    Kennels,    York,  Pa. 


POULTRY  Paper,  44—124  page  period- 
ical, up  to  date,  tells  all  you  want  to 
know  about  care  and  management  of 
poultry,  for  pleasure  or  profit,  4  months 
for  10c.  Poultry  Advocate,  Dept.  3,  Syr- 
acuse, N.  Y. 


FORMULAS 


MAGIC  Art,  a  money  maker,  to  produce 
pictures  from  papers,  magazines,  books,  etc.  ; 
stamping  them  on  post  cards,  fancywork, 
wood,  leather,  and  pillow  tops.  Send  50c 
for  complete  instructions.  The  formula  is 
simple,  the  results  are  beautiful.  Always 
a  ready  seller.  Send  today.  Address 
W.   E.   Sullivan,   Burns,  Oregon.  

SECRET  formula  for  cleaning  carpets  on 
floor.  Cleans,  brightens  colors,  makes  look 
like  new.  Small  cost,  easily  made  and 
used.  Price  $1,  worth  $50.00  to  many  en- 
terprising young  men.  Inland  Mfg.  Co.. 
Topeka,  Kans. 

THREE  best  methods  of  recharging  dry 
batteries,  all  for  50c.  C.  F.  Smisor,  4001 
Drexel  Boulevard,  Chicago.  

BOOK  filled  with  hundreds  of  valuable 
formulas.  Yours  for  ten  2c  stamps.  Profit- 
able Service  Bureau,  4333  N.  Sawyer  Ave., 
Chicago.  

SEND  35c  stamps — Morgan's  book  of  over 
500  valuable  formulas,  trade  secrets,  etc. 
The  Morgan  Press,  17  Harvaid  Place,  Bos- 
ton^  

PLATING  process  without  battery  sent 
for  10c  to  advertise  our  formulas.  Palmer, 
2448  Cortland  street,  Chicago.  

500  BRAND  new  money-making  formulas, 
50c.    Robert  Blakely,  Prescott,  Arkansas. 

PREPARED  Potters  Clay.  If  you  use  it 
write  us.  E.  Swasey  &  Co.,  Portland, 
Maine.  

PAINT  Ic  lb— 10c.  Publisher.  49  Oin- 
tcn  St.,  Albany,  N.  Y.  

VARNISHES,  Lacquers  and  Bronzes, 
thirty-three  formulas,  postpaid.  75c.  Hous- 
ton Formula  Co..  203  San  Jacinto  St., 
Houston,  Texas.  

INTEKESTED  in  pood  formulas?  Read 
"Chemists  Collection"  in  Miscellaneous 
Column.  

SILVERING,  Galvanizing  and  Gilding, 
nine  formulas,  postpaid.  25c.  Houston 
Formula  Co.,  203  San  .Jacinto  St.,  Houston, 
Texas.  

210  MONEY  Making  Formulas  and  Ad- 
Age  four  months  for  15c.  Ad-Age,  Big 
Flats.   N.  Y.  

FORMULA  for  making  Flexible  Mirrors 
and  Duplicator.  15c  both.  Hamblett,  10 
EUingsburg  St.,  Lowell,  Mass. 


SILVERING  Mirror  or  any  formula 
sired,  20c.    Stamp  for  list.    Scientific  Bu 
reau.   West  Lynn,  Mass. 
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GREATEST  yet  400  formulas  20c. 
son  &  Co. ,  Phoenix,  Arizona. 
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RBSILVERING  Mirrors— The  best  for- 
mula ever  originated  with  special  instruc- 
tions for  50c.  C.  F.  Smisor.  4001  Drexel 
Boulevard,  Chicago. 

SPECIAL  formula  for  making  a  rick 
black  on  brass.  Price  25c.  C.  F.  Smisor, 
4001  Drexel  Boulevard.  Chicago. 


FOR  MEN 


THIS  Safety  Razor,  actually  worth  $1 
yet  you  can  buy  it  complete  for  25  cents, 
because  of  its  simple  construction.  Work- 
manship faultless  and  blades  finely  tem- 
pered, ground  to  perfect  keenness.  Salesmen 
wanted  to  introduce  this  new  razor.  Send 
coin  or  stamps  for  sample.  Lynn  Larsen. 
617  45th  St..  Brooklyn,  N.  Y.  • 

DISCARD  your  suspenders  and  get  satis- 
faction, comfoit  and  pleasure  the  year  round, 
by  wearing  the  original,  invisible,  non-. 
slipping  L.  &  N.  Belt,  $1  postpaid.  Send 
for  circular.  L.  &  N.  Belt  Co..  1257  N. 
Clark.   Chicago,  111.  

CHRISTMAS  socks— For  fifty  cents  will 
send  three  pairs  best  twenty-five  cent  socks. 
Grampian  Hosiery  Mills.  237  Chestnut  St... 
Philadelphia.  

WAFER  Blade  users  should  know  the. 
active  stropper;  strops  both  edges  at  once. 
Tv,enty  thousand  satisfied  u.sers.  Write  for 
booklet.  King  Stropper  Co.,  Clevelaud, 
Ohio.  ■ 

SAFETY  razor  blades  sterilized  and 
sharpened  better  than  new;  2  cents  each. 
Five  years'  success.  Send  for  blade  box 
and  circular.  Electro  Stropping  Co.,  134 
Shelby  St.,  Detroit.  Mich. 


FOR  THE  HOME 


BARRELS  slightly  damaged  stoneware. 
Good  assortment  $1.  Shipped  from  factory 
Pennsylvania;  write  us.  E.  Swasey  &  Co., 
Portland,  Maine.  

MAKE  your  own  Christmas  candies.  35 
recipes.  Typewritten  instructions,  complete 
30c.  George  Heinemann,  Rogers  Park.  II- 
I'nois.   ^, 

ENGRAVING  or  decorating  glass,  com- 
plete instructions  25c.  C.  M.  Shigley, 
Columbus,  Ohio.  

BEAUTIFUL  Mission  design  morris  chair 
and  foot  stool  that  can  be  built  at  home. 
Complete  working  drawings,  25c  coin  or 
stamps.  D.  E.  Rohrer.  2534  GiUham  Road.. 
Kansas  City,  Mo.  

GOLD  Fish— the  most  beautiful,  least 
troublesome  and  longest  lived  pets.  Aqua- 
rium globes,  water  plants.  Free  catalogue. 
Pioneer  Aquarium  Co..  Racine.  Wisconsin. 

BEAUTIFUL  arts-crafts  lamps.— Any-' 
one  can  make  them  out  of  paper,  card- 
board and  wood.  16  designs.  Inexpensive 
yet  artistic.  Complete  book  of  instructions. 
Price,  50c,  postpaid.  Popular  Mechanics 
Book  Dept.,  Chicago.  

MAKE  your  own  mission  furniture  at 
the  minimum  of  expense.  Our  2  books 
"Mission  Furniture.  How  to  Make  It," 
Parts  1  and  2.  tell  in  plain,  simple  lan- 
guage just  how  to  make  50  different  pieces. 
Full  dimensioned  working  drawings  and 
half  tones  of  finished  articles.  Price.  50 
cents  each  or  $1.00  for  the  two  volumes, 
postpaid.  Popular  Mechanics  Book  Dept.. 
Cliicago. 

CHRISTMAS  SUGGb'STICNS 

DIAMONDS.  Christmas  special.  Nov. 
15  to  Jan.  15  only.  I  will  sell  Ladies  14kt. 
Tiffany  diamond  ring,  or  gentleman's  14kt. 
Belcher  ring  or  stud  for  $15.  Unequaled 
anywhere  under  $25.  Pure,  white  brilliant 
genuine  diamond,  quality  guaranteed  or 
money  back.  Write  today  for  finger  size 
card,  and  diamond,  watch,  jewelry  and  sil- 
verware catalogue.  S.  R.  Weaver.  Dept.  E, 
1206  Chestnut  Street,  Philadelphia,  Pa. 
Established  25  years.  

FOR  Christmas— give  a  Daily  Expense 
Record  for  a  gift  to  begin  with  the  New 
Year.  It  will  be  appreciated  and  will  help 
reduce  expenses.  Very  complete  and  in- 
structive. 50c  postpaid.  Auburn  Supply  Co., 
Dept.  JJ,  7746  Peoria  St..  Chicago.  

A  NICE  present  for  your  wife  or  sweet- 
heart will  be  a  fine  lace  bag,  dainty  de- 
signs, low  prices.  Send  for  description  and 
pictures.  W.  Egerland,  810  Eagle  Ave.. 
New  York. 
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("T3RISTi£AS  Candy.  Get  ready  and 
:i  how  to  make  your  own  candy.  A 
:::did  and  complete  course.  $1  postpaid. 
A  Lum  Supply  Co.,  Dept.  GG.  7746  Peoria 
St..  Chicago.   

CHRISTMAS  cards,  daintiest  designs  with 
your  name  beautifuUy  written,  20  for  25c. 
Name  cards  25  for  25c.  Unexcelled  pen- 
manship. H.  Weiss,  Dept.  M,  9  W.  117th 
St..  y.  Y.  Cit.Y.  

50  BEAUTIFUL,  embossed  initial  (any 
letter)  and  Xmas  seals,  25c.  Knell,  Box 
5224,  Boston.  Mass.  

MKSICAN  Opals  50c  each.  Tie  pins, 
Jx.  Money  back  guarantee.  C.  M.  Albee, 
:il  San  Diego.  El  Paso,  Texas. 


GAMES  AND  ENTERTAINMENTS 


FREE— 1913  magic  catalogue,  208  pages. 
S5U  illustrations,  800  tricks,  puzzles.  Il- 
lusions for  parlor  or  stage  entertainment. 
Positively  the  largest  assortment  in  the 
world.  We  give  special  discount.  Buy  di- 
rect from  the  manufacturer,  cheaper  and 
better  apparatus.  30  years  in  the  magical 
business.  Send  6c  (stamps)  for  sample 
Pocket  Trick  and  particulars.  Wholesale 
and  retaU.  Magic  Co.,  249  West  38th  St.. 
New  York.  

THE  Aereo  Shuffle  Board,  the  most 
scientific  game  on  the  market.  Great  fun 
for  boys  and  girls;  will  sell  them  until  New 
Year  for  35  cents.  Regular  price  50  cents. 
If  not  satisfactory  money  refunded.  P.  J. 
McKinley,  415  Ist  St..  Brooklyn.  N.  Y. 

10  YEARS  fun  for  25c.  Fireside  games 
64  pages.  Imp's  Enchanted  Barrel,  The 
Magic  Bottle.  Big  illustrated  Novelty  Cat- 
alogue. All  for  25c.  L.  M.  Bradley,  287 
South  3rd  Street,  Brooklyn,  N.  Y.  

FIFTY  card  tricks  by  Howard  Thurston, 
man  who  mystified  Herman,  25c.  For  any- 
thing tricky  or  magical  address.  Southern 
Sales   Company,    Berkley-Norfolk.  Va. 

SPECIAL — 8  big  games,  fascinating, 
amusing,  10c.    Kirk,  Box  3002,  Phila.,  Pa. 

MAGICIAN'S  Bargains!  Vanishing  and 
Reappearing  Coin  Trick,  25c;  Spiritualistic 
Rope  Tie,  20c;  Conjurer's  Trick  Cards,  20c; 
Multiplying  Billiard  BaUs,  25c;  Handker- 
chief Color  Change,  25c;  Disappearing  Thim- 
ble, 15c;  Table  Lifting  Trick,  15c;  Finest 
Professional  Catalogue,  25c.  All  above,  $1. 
Illustrated  Bargain  Catalogue  and  Souve- 
nir Trick,  free.  Magic  Store,  Minneapolis, 
Minn.  

MAGIC  Tricks.  Books  &  Supplies.  Larg- 
est line  in  the  world.  Old  reliable  firm. 
Mammoth  catalogue,  ten  cents.  See  our 
ad  on  page  10.  Read  &  Covert,  821  East 
43d   Street,   Chicago,  Illinois.  

EIGHT  big  games.  Chess,  Checkers,  Fox 
and  Geese,  Authors,  Nine  Men,  Morris  In- 
troduction Game,  Spanish  Prison,  Domi- 
noes; a  whole  year's  amusement,  all  for  10c 
postpaid.  3  lots  25c.  J.  Unsworth,  Dept. 
A.  Gloucester,  N.  J.  

SNEEZING  Powder,  barrels  of  fun. 
mailed  prepaid  10  cents.  Novelty  Shop,  49 
Main.  Worcester,  Mass.  

SEND  10c  for  Two  Standard  Puzzles, 
and  receive  Free  Two  Card,  Two  Coin 
Tricks,  Two  Joke  Novelties,  with  apparatus 
and  catalogues.  Puzzle  Works,  323  S. 
Eugenie  St.,  Chicago.  

YOU  can  be  a  magician,  travel,  give 
ehows,  earn  money.  I  tell  how.  Send 
Btamp.  Prof.  Rapp,  Box  1115  F,  Madison, 
Wis.  

KER-CHU  powder.  A  pinch  blown  into 
the  air  makes  everyone  just  sneeze  their 
heads  off  without  knowing  why.  Great 
fun.  Absolutely  harmless.  Sample  vial, 
10  cents,  three  for  25  cents.  Catalogue 
Included.  .Joseph  Methieu,  203  Court  St., 
Brockton,  Mass.  

FUN  Books,  all  the  latest  jokes,  10c 
each,  3  for  25c.  Weis  Book  Co.,  La  Crosse, 
Wisconsin.   


105  GOOD  tricks,  with  3  catalogues,  25c. 
Joklein,  1193  Broadway.  N.  Y.   

NEW  and  Novel  Jokes — great  fun  pro- 
ducers. So  simple  a  child  can  operate 
them.  1.  The  Spilt  Jam  (Look  what 
you've  done  to  the  table  cloth!!!).  2.  Red 
Hot  Cinder  (Drop  it  on  the  rug  or  floor 
In  front  of  fireplace).  3.  Damaged  Finger 
(Deceptive  blood-soaked  bandage.  Great 
sympathy  Is  expressed  by  your  friends).  4. 
Blot  of  Ink  (The  Bookkeeper  goes  mad. 
Mother  is  frantic).  Price  10  cents  each, 
postpaid.  Address  Popular  Mechanics  Book 
Dept.,  318  W.   Washington  St..  Chicago. 

WIGS  and  Makeups  for  Theatrical  and 
Street  Use.    Percy  Ewing,  Decatur.  111. 


PLAYS,  Vaudeville  Sketches,  Monologues, 
Dialogues,  Speakers,  Minstrel  Material, 
Jokes,  Recitations,  Tableaux,  Drills,  Mus- 
ical Pieces,  Entertainments  for  all  occa- 
sions. Make  Up  Goods,  Large  Catalog 
free.  T.  S.  Denison  &  Co.,  Dept.  11 
Chicago. 


RARE    COINS    AND  STAMPS 


CASH  for  old  coins.  .$100.00  for  1894 
dime  S  Mint.  $100.00  for  certain  1853 
half  dol.  $8.00  for  rare  1853  quarter. 
$750.00  for  certain  $5  gold  without  motto. 
Premium  on  1904  dollars  and  1907  gold. 
Valuable  coins  passed  away  every  day  be- 
cause value  is  not  known.  Get  posted. 
Send  only  4c  postage  for  large  illustrated 
coin  circular.  You  have  nothing  to  lose 
and  everything  to  gain.  The  Numismatic 
Bank  of  Texas,  Drawer  976,  Dept.  H,  Fort 
Worth,  Texas.   

STAMPS  free!  100  different,  or  a  set  of 
5  Cyprus.  Send  4c  postage,  mention  Gift 
C.344.  9th  Ed:  (1912)  "A.  B.  C."  priced 
Catalogue  of  World's  Stamps,  870  pp., 
5,000  illus.,  including  U.  S.,  70c  post 
free.  Bright  &  Son,  164,  Strand,  London, 
Eng.  

BUY  guaranteed  postage  stamps  only. 
Send  business  reference  for  low  cost  ap- 
provals. You  will  wane  more.  Premiums. 
W.  Slusser,  Fisher's  Island,  New  York. 
Established  1898.  

STAMPS  free!  100  different  or  a  set  of 
10  Austrian  Jubilee.  Send  4c  postage,  men- 
tion Gift  284.  Approvals  50%  disct.  off 
Gibbon's.  J.  Wheeler  &  Co.,  124,  Len- 
nard  Rd.,  Beckenham.  Eng.  

FREE  packet  from  Ceylon,  Trinidad, 
China,  etc.  with  request  for  our  50<^  sheets. 
Enclose  2c  for  postage.  Liberty  Stamp  Co., 
170a  Tremont  St.,  Boston.  

SELECTIONS  of  desirable  stamps  sent 
on  approval  at  70%  discount.  Reference 
required.     Emory  Renoll,  Hanover,  Pa. 

STAMPS  free.  Animal  packet.  Ant  Eat- 
ers, Emu,  Camels,  Lion,  Dragon,  Tigers, 
Springbok,  Parrot,  Swan,  etc.  2c  (stamp) 
po.stage.  American  stamps  bought.  Buying 
list  10c.  Lightbown  Stamp  Co.,  Palmer- 
ston  Rd..   Southsea,  England.  

205  DIFFERENT  foreign  stamps  free. 
Send  25c  six  months*  subscription  McKele's 
Stamp  Weekly,  Boston,  Mass.  If  pre- 
ferred  100  different  United  States.  

100  ATTRACTIVE  foreign  revenue 
stamps  20c.  Bulletin  free.  Oscar  Hart- 
mann,  1534  26th  Ave.,  Denver,  Colo.  

FREE  5  var  Newfoundland.  Address, 
Providence  Stamp  Co..  Providence.  R.  I. 

COINS— Seven  different  foreign,  10c; 
curious  pocket-piece,  25c.  Robert  Blakely, 
IPrescott,  Arkansas.  

FREE — 50  page  list,  sets  and  single 
stamps.  Economist  Stamp  Co.,  87  Nassau 
St.,  New  York  City.  

10  DIFFERENT  large  U.  S.  cents  50c, 
10  different  foreign  coins  15c,  5  different 
foreign  bills  25c,  10  different  confederate 
bills  35c.  C.  L.  Burgess,  522  Beacon  St., 
Toledo,  Ohio.  

WE  publish  the  most  important  periodical 
upon  the  subject  of  stamp  collecting  in 
America.  Free  sample  copy.  Tell  us  if  you 
are  interested  in  this  fascinating  pursuit, 
or  if  you  seek  information  about  the  value 
of  rare  stamps  and  where  to  find  them.  Or 
perhaps  both?  We  submit  desirable  stamps 
on  approval  to  collectors,  and  furnish  in- 
formation to  sellers.  Stamp  Security  Co., 
Wellston  Station.  St.  Louis,  Mo.  

STAMPS  100  varieties  2c.  Approvals  half 
and  one  cent  net.  Palm  Stamp  Co.,  249 
N.  Carondelet  St.,  Los  Angeles,  Calif. 

500  FOREIGN  stamps  and  an  album.  25 
cts.  5  different  Newfoundland  5  cts.  Popu- 
lar  Stamp  Co.,  Box  840,  Wallingford,  Conn. 

30  FOREIGN  Stamps,  all  different,  some 
very  rare  in  each  set,  15c.  Auburn  Sup- 
ply Co.,  Dept.  FF,  7746  Peoria  St., 
Chicago.  

GREENBACKS— Pack  of  $1,000  Stage 
Bills  and  present,  10c;  3  packs  25c.  Send 
for  a  pack  and  show  the  boys  what  a  wad 
you  cany.    Arthur  Nichols,  Chili.  N.  Y. 

FINE  unsorted  mission  stamps,  many 
countries;  eleven  pounds,  $4.60  free  any- 
where. Cash  with  order.  Ern  Willems, 
Paciflcntion,  Ghent,  Belgium,  Europe.  

COINS.  20  different  foreign,  25c.  $5,  $10 
and  $20  Confederate  bills,  15c.  200  dif- 
ferent .stamps,  1.5c.  F.  L.  Toupal  Co.,  Chl- 
cago  Heights,  111.  

STAMPS— Old  Stamps  Purchased.  High- 
est prices  paid.  Poole,  Altadena,  Cali- 
fornia. 


STAMPS— Nyassa  (1901)  Pictorial  Com- 
plete 13  var.  unused.  Cat.  $2.41  only  45c. 
100  diff.  red,  blue  or  green,  only  lOc.  Just 
to  reduce  stock.  Satisfaction  guaranteed. 
Special  packet  list  free.  Penn  Stamp  Co., 
Box  267a,  Moosic,  Pa.  

500  STAMPS,  15c.  3,000  Peelable  Hinges. 
25c.  25  British  Colonies.  15c.  25  French 
Colonies,  22c.  25  unused  stamps,  20c.  B. 
Elmer,  345a  Washington  St.,  Boston.  

$7.75  Paid  for  Rare  Date  1853  Quarters. 
$20.00  for  a  Half-Dollar.  We  pay  a  cash 
premium  on  hundreds  of  coins.  Keep  all 
money  coined  before  1900.  and  send  10 
cents  at  once  for  our  New  Illustrated  Coin 
Value  Book;  size  4x7.  It  may  mean  your 
fortune.  C.  F.  Clarke  Co..  Coin  Dealers, 
Box  15,  Le  Roy,  N.  Y.  

STAMPS  free— 8  different  Costa  Rica, 
or  3  different  Soudan  (camel),  big  stamp 
lists,  etc.,  for  2c  postage.  If  you  collect 
stamps,  write  us.  Old  collections  bought. 
W.  C.  Phillips  &  Co.,  Glastonbury,  Conn. 

FREE — 8  varieties  unused  for  name,  ad- 
dress three  collectors,  3c  postage.  Utica 
Stamp  Co.,  Utica,  N.  Y.  

60%  DISCOUNT  to  agents  selling  our 
stamps  on  approval.  Our  stamps  are  good 
sellers.  Moisant  &  Leclaire,  Kankakee, 
Illinois. 


24  VARIETIES  Cuban  stamps  10  cents. 
List  of  6,000  low-priced  stamps  free. 
Chambers  Stamp  Co.,  Ill  P.  Nassau  St., 
New  York  City.  

PACKET  of  23  stamps;  no  two  coun- 
tries alike,  500  hinges.  Set  of  $1  and  $2 
U.  S.  Rev.,  all  inr  5c.  Miami  Stamp 
Co..  Toledo.  Ohio.  

STAMPS.  100,  all  different,  free.  Post- 
age 2c.  Mention  paper.  Quaker  Stamp 
Co.,  Toledo,  Ohio.    


STAMPS — 105  China,  etc..  stamp  dic- 
tionai-y  and  list,  2c.  Bullard,  Sta.  A,  Bos- 
ton.  

OLD  Coins  Bought  and  Sold — My  new 
50  page  Fall  Coin  Selling  Catalogue  just 
out — Free  to  Collectors  Only — Buying  Coin 
Catalogue  sent  on  receipt  of  10c— William 
Hesslein,  Malley  Bldg.,  New  Haven.  Conn. 


MUSIC 


WANTED— Song  Poems  and  Melodies  of 
all  kinds  for  immediate  publication.  Mo- 
zart Music  Library,  1431  Broadway,  New 
York.  

SONG  poems  wanted.  Send  us  your  song 
poems  or  melodies.  They  may  become  big 
hits  and  bring  thousands  of  dollars.  Past 
experience  unnecessary.  Available  work 
accepted  for  publication.  Copyrights  se- 
cured. Instructive  booklet  and  information 
free.  Marks-Goldsmith  Co.,  Dept.  20,  S'S 
14th  street,  Washington,  D.  C.  

TWO  copies  of  sheet  music  and  the  book. 
Secret  of  Song  Writing,  all  for  25c. 
Metz,  box  87,  Times  Square  Station,  New 
York.  

"DOBS  Anybody  want  a  Little  Boyie" 
sheet  music,  15  cents.  P.  A.  Westerwald, 
154  S.  Maple  St.,  Akron,  O.  

SONG-WRITERS.  Turn  your  songs  into 
money.  Write,  Progress  Pub.  Co.,  61-18, 
St.  Louis.  

SONG  Poems  Wanted— Publication  se- 
cured. Satisfaction  guaranteed.  D.  E. 
Stoeckel,   Mus.   Bac.   East  Alton,  111. 

HOW  to  write  songs,  publish  and  copy- 
right them;  mailed  you  for  $2.  H.  Moir, 
443  Dovercourt  Rd.,  Toronto,  Canada. 

"IN  the  Land  of  Make  Believe."  A  de- 
lightful song  for  the  home  will  be  mailed 
to  any  plainly  given  address  upon  receipt 
of  thirty  cents.  Address  Sunny-songs  Pub. 
Co.,   (Not  Inc.),  Box  373,  Chicago,  HI. 

ANY  Sheet  Music  you  want  (no  matter 
where  published)  we  •will  supply  at  20c 
per  copy  post  free.  Willis  Woodward  & 
Co..  Broadway  and  28th  St..  New  York  City. 

LATEST  and  catchiest  piece  of  Sheet 
Music  published,  "Somebody  Else  is  Get- 
ting It,"  only  15c  per  copy.  Christie 
Whiteman,  Princeton,  New  Jersey.  

POEMS  wanted.  Cash  for  good  talent. 
Inland   Music   Company,  Chicago.  

EVERYTHING  new  and  standard  in 
music.  Prices  lower  than  elsewhere.  Cata- 
log of  American  and  European  successes 
sent  free.  Semple's  Music  House,  1193 
Broadway,  New  York.  

PLAY  Piano  or  organ-waltz,  song,  har- 
monies, in  five  lessons  by  mail.  System 
never  before  known,  greatest  invention  of 
the  age.  Lessons  free  to  everybody.  For 
further  information  address.  Inland  Musio 
House,  Chicago. 
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"NAVY  Girl"  big  piano  march  hit. 
Twenty  cents  per  copy  (no  stamps).  Lucius 
C.  Dunn,  U.  S.  S,  San  Francisco,  Care 
postmaster  New  York  City.  

SHEET  Music  at  wholesale.  Less  than 
half  usual  prices.  To  introduce  our  propo- 
sition we  will  send  3  big  hits,  postpaid  for 
10c.  Co-operative  Music  Publishers,  Brook- 
lyn,  N.  Y.  

LEARN  Violin  or  Mandolin  by  note;  our 
charts  with  20  illustrations  fully  explained 
show  how,  25c;  superior  Violin  strings  50c 
set;  Mandolin,  18c  set.  Mayberry,  179- 
6th  Ave..  New  York.  

LEARN  piano  playing  and  music  easily 
and  correctly.  My  copyrighted  self  in- 
structor positively  shows  how  without 
teacher  from  beginning  to  advanced. 
Scales,  Chords,  Modulations,  Progressions, 
"Carmen,  TTovatore,  Lohengrin,  Lucia," 
etc..  Quickly  mastered.  Text  complete,  75c. 
J.  E.  Strohm,  326  Audubon  ave..  New  York. 

TO  introduce  our  catalogue  we  will  in- 
clude one  copy  of  the  latest  sheet  music, 
with  same  for  10c.  The  Music  Shop.  3227 
Beach  ave..  Chicago.  

ALL  the  favorite  old  songs.  Words  and 
music  complete  in  book  form  with  at- 
tractive cover;  size  7%x9%  inches;  good 
value.  Price  50  cents,  postpaid.  Popular 
Mechanics  Book  Dept.,  Chicago.  

POETS— Authors:  Get  cash  for  your 
songs  and  stories.  Music  Sales  Co.,  61-4 
St.  Louis,  Mo.  

SINGERS:  50  latest  songs  with  music. 
25c  to  advertise.  Needham  Music  House. 
61-13.  St.  Louis,  Mo.  

SONG  Poems  Wanted.  Cash  or  royalty 
to  you.  Needham  Music  House,  61-5.  St. 
Louis.  Mo.  

RAG-TIME  piano  playing  taught  by 
mail.  Book  free.  Christensen.  84  Audi- 
torium Bldg..  Chicago. 


PIANOS  AND   MUSICAL  INSTRUMENTS 


WOOD  workers,  make  money.  Blue 
prints  of  a  violin,  showing  thickness  of 
wood,  gluing  forms,  tools,  etc.  50c  coin 
or  money  order.  H.  F.  Williams.  Union 
St..  LeRoy,  N.  Y.  

BEAUTIFUL  mahogany  upright  piano, 
never  used.  Cost  $298,  will  sell  for  half, 
freight  prepaid.    Albert  Petran,  NefTs,  Ohio. 

DRUM  and  Banjo  Heads. — We  make  the 
finest  in  the  United  States;  get  factory 
prices.  Rogers  Music  House.  Farmingdale, 
N.  J. 


TELEGRAPHY 


LEARN  telegraphy — short  hours,  big  sal- 
aries, positions  guaranteed.  Can  earn 
board.  Catalogue  free.  Barry's  Telegraph 
Institute,    Minneapolis,  Minn.  

WIRELESS  telegraphy — two  codes.  Morse 
alphabets.  Full  instructions  10c.  Hilton 
Co..  Onawa,  Iowa.  

TELEGRAPHY— Morse  and  wireless- 
Railway  accounting  (Station  Agency) 
taught  quickly.  Railroad  Dispatchers'  and 
Western  Union  Wires  and  complete  Wire- 
less Station  in  school.  Splendid  oppor- 
tunities. Graduates  assisted.  Living  ex- 
penses low — may  be  earned.  Largest  and 
oldest  school— established  38  years.  Invest- 
ment, $25,000.  Correspondence  courses 
also.  catalog  free.  Dodge's  Telegraph, 
Railway  and  Wireless  Institute,  15th  St.. 
Valparaiso,  Ind.  

TELEGRAPHY  taught  in  the  shortest 
possible  time.  The  Omnigraph  Automatic 
Transmitter  combined  with  standard  key 
and  sounder.  Sends  you  telegraph  mes- 
sages at  any  speed  just  as  an  expert  oper- 
ator would.  Five  styles,  $2  up,  circular 
free.  Omnigraph  Mfg.  Co.,  41  G.  Cort- 
land St.,  New  York. 


WIRELESS 


POTENTIOMETER  Rods  1,000  Ohms  15c. 
A  Miller,  382  Brooklyn,  Detroit,  Mich. 

THE  best  25c  wireless  books  published. 
"How  to  Make  Wireless  Instruments,"  by 
20  wireless  experts,  96  pages,  75  illustra- 
tions. "Wireless  Telephone,"  by  H.  Gems- 
back,  80  pages,  57  illustrations.  "Construc- 
tion of  Induction  Coils  and  Transformers," 
by  H.  W.  Secor,  100  pages.  72  illustrations. 
"Wheless  Hook-ups,"  100  pages,  161  il- 
lustrations. Price,  25c  each  or  the  four 
for  75c,  prepaid.  Wireless  Association,  229 
Fulton  St.,  New  York. 


WIRELESS  Set.  How  to  Make— 96-page 
book  telling  bow  to  construct  at  small 
cost  an  outfit  suitable  for  transmitlng  four 
or  five  miles.  Price  50  cents,  postpaid. 
Popular  Mechanics  Book  Dept..  Chicago. 


ELECTRICAL 


RECHARGE  your  old  dry  batteries.  For- 
mula and  full  instructions  20c.  Has  been 
used  successfully;  guaranteed.  Profitable 
Service  Bureau,  4333  N.  Sawyer  Ave.,  Chi- 
cago^  

"DRY  Batteries  and  how  to  make  them," 
book  complete  with  illustrations,  25  cents. 
Free  with  above,  simple  scientific  instruc- 
tions for  renewing  exhausted  dry  cells. 
Dirigo  Book  Co.,  Bath,  Maine.  

ELECTRICITY.  Are  you  interested?  If 
so  we  can  teach  you  all  kinds  of  wiring, 
from  the  simplest  to  the  most  complicated. 
By  our  Blue-print-chart-method.  It  is  so 
simple  any  one  can  understand  it.  We 
show  you  how  to  wire  for  aU  kinds  of 
bells,  annunciators,  telephones,  house  wir- 
ing, conduit,  theatre,  isolated  plants,  dyna- 
mos, transformers,  arc  lights,  special  trea- 
tise on  all  kinds  of  motor  wiring.  Write 
now  for  information.  Electrical  Wiring 
Diagram  Co.,  Box  A  173.  Altoona.  Pa. 


PRINTING  AND  ENGRAVING 


ARTISTIC  Printing  Cheap— 200  any  kind 
of  printed  envelopes,  note  heads,  letter 
heads,  cards,  circulars,  etc.,  to  your  order 
for  $1.50  postpaid.  No  samples  but  10,769 
satisfied  customers.  The  Wallack  Co.,  252 
Bay  street,  Beaufort,  S.  C.  

HEADQUARTEliS  for  type,  brass  rule, 
prmting  presses  and  material.  Lowest  prices. 
Philada.  Printers  Supply  Co..  14  S.  Fifth 
street,  Philadelphia.  

300  NOTEHEADS,  envelopes,  cards,  all 
printed  $1.00.  Not  amateur  trash.  Perry 
M.  Printer,  Frankfort,  Indiana.  

1,000  GUMMED  labels  2x1.  50c  post- 
paid anywhere;  we  print  anything;  cata- 
logue free.  Walter's  Printery.  35  Myrtle 
Ave.,  Brooklyn,  N.  Y.  

100  NAME  cards  30c.  100  with  ad- 
dress 40c.  100  Business  cards  50c.  Sam- 
ples for  stamp.  Better  Bros.,  Box  142-P, 
Tippecanoe  City,  Ohio.  

5,000  FOUR  page  folders  $10.  10,000 
$15.    Grandon,  Printer,  Jackson,  Mich. 

FOR  Sale — New  PUot,  hand  lever  print- 
ing press,  6%xl0,  price  $25,  cost  $33. 
Inland  Mfg.  Co..  Topeka,  Kans.  

ALL  for  $1.10;  100  letter  heads,  100  en- 
velopes, and  100  business  cards  printed  to 
your  order  on  bond  paper.  Samples  free. 
Carter  Co.,  Rochester,  N.  Y.  

125  LETTERHEADS,  125  envelopes,  125 
business  cards,  98c.  1.000  3y2x6  circulars 
98c  postpaid.  Peterson,  "My  Printer." 
2944  Washington,  Boston.  Mass.  

50  CALLING  cards  25c.  Grandon, 
Printer,  Jackson,  Mich.   

PRINTING,  samples,  prices  4c.  Otter- 
press,  563  Lexington  Ave.,  Brooklyn,  N.  Y. 

100  LETTEiRHEADS,  100  envelopes  and 
100  cards  all  neatly  printed  to  your  copy 
and  sent  prepaid  for  $1.00.  Samples  for 
stamp.  Union  Publishing  Co.,  Dept.  M., 
Uniondale,  Indiana.  

100  CALLING  cards,  like  engraved,  25c. 
100  business  or  return  envelopes,  35c.  List 
for  stamp.  Elite  Exchange,  Dept.  T2,  3827 
No.  44th  Ct.,  Chicago.  

A  BARGAIN- 500  letterheads,  $1;  en- 
velopes to  match,  $1.  Nothing  but  the 
best.  All  kinds  printing.  Write  for  prices. 
Art  Press,  2  Irwin  Place,  Northampton, 
Mass.  

150  ENVELOPES,  125  cards,  125  letter- 
heads printed,  $1.  postpaid.  Donnersbach, 
330  Lisbon,  St.  Paul,  Minn.  

ACTUAL  Typewritten  Lettersi .  Made 
through  big,  typewriter  ribbons.  Baffle  ex- 
perts. Printing.  Both  cheap.  Samples. 
Price  Ust.  Write,  Billy  M.  Schwartz,  82 
East  Congress  St.,  Detroit,  Mich.  

1000  BOND  3%x6  circulars,  prepaid,  $1. 
Smith  Supply,  Waukegan.  III.  ^ 

"TYPELETTER"  Imitation  Typewritten 
Letters  cannot  be  excelled  in  quality  or 
price;  get  samples  and  prices.  Typeletter 
Co..  Bryan,  Ohio.  

GET  the  business  with  our  Multigraph 
letters.  1.000  including  letter,  stock,  head 
—delivered  in  U.  S..  $3.00.  Specimens  free. 
Perfection  Letter  Company,  Muncie,  Indiana. 


$85  BUYS  a  10x15  Gordon  press.  John 
Penner,  Downer's  Grove.  HI.   

FIFTY  Name  Cards  and  card  case,  35c 
postpaid.  Harvey  Arnold.  Box  183,  Prince- 
ton,  N.  J.  

GUMMED  Stickers,  3,000,  $1.00;  cata^ 
logue  free.  Advertising  specialties.  Mac- 
Taggart.   1235  Arch,   Philadelphia,  Pa. 

PRINTING  Presses;  various  sizes;  type 
and  supplies.  Bargain  list  for  stamp. 
Popular  Bargains.  Richland,  Pa.  

PRINTING  Presses,  type,  supplies.  cSu 
alog  free.  L.  M.  Carroll  &  Co..  326 
Madison  St..  Chicago.  

LOOK  here— 100  letterheads,  100  ea- 
velopes,  100  return  envelopes  or  business 
cards,  printed  for  $1,  postpaid.  Walden 
Press,  Roxbury,  Mass. 


OFFICE  EQUIPMENT 


YOUR  name,  business  and  address  oo 
neat  rubber  stamp  with  inked  pad,  30c. 
Catalog  2c.    Pop  Durham  Co.,  Corry,  Pt. 

PUT  Atchison's  "Shock  Absorber  Cush- 
ion" under  your  typewriter.  Saves  your 
nerves;  stops  the  noise.  25c,  postpaid. 
A.  E.  Atchison,  4127  W.  21st  St.,  Chicago. 


 MISCELLANEOUS 

OWN  a  business.  Make  big  money.  Be 
independent.  Start  during  spare  time  at 
home  and  grow  fast.  Mail  order  or  local. 
We,  as  manufacturers,  have  a  new  "tested 
out"  selling  plan  that  will  make  big  money 
for  our  co-workers.  Newly  patented  every 
day  necessities  of  positive  merit.  Repeat 
orders.  We  train  you.  Are  now  ready  to 
add  representatives  in  all  localities.  '  Get 
out  of  the  "rut"  and  write  me  for  full  out- 
line of  (copyrighted)  plans,  sworn  state- 
ments and  positive  proof.  Grasp  this  op- 
portunity by  writing  me  today.  J.  M. 
Pease,  president,  J.  M.  Pease  Mfg.  Co., 
609  Pease  Bldg.,  Main  St..  Buffalo.  N.  Y. 

NICKEL  Plate  your  Auto  Trimmings, 
Typewriter,  Faucets,  etc.,  with  Electro- 
Knickel.  Deposits  a  coat  of  metal  on  any 
desired  thickness,  without  a  battery,  on 
brass,  copper,  nickel,  steel  or  iron.  Guar- 
anteed not  to  contain  mercnry.  $1  per 
outfit,  express  prepaid.  Liquid  sample  15c. 
Auto  Dept.,  Gun  Metal  Finish  Co.,  De- 
catur.  111.  

THE  Kinematograph  something  startling. 
You  see  one  picture,  and  turn  button  to 
get  a  new  one  then  the  fun  begins.  25c 
gets  it  with  catalog  of  other  side,  splitters. 
Southern  Sales  Company,  Berkley- Norfolk, 
Va.  

RAILWAY  Mail  Clerks— Wanted.  $75. 0» 
month  to  commence.  Advance  $100  eacli 
year.  Every  second  week  oft  duty  at  full 
pay.  Short  hours.  Steady  work.  Examina- 
tions announced  everywhere  Jnauary  15th. 
Common  education  scufflcient.  "Pull"  un- 
necessary. Farmers  eligible.  Write  imme- 
diately for  free  specimen  questions  and 
schedule  of  examination  places.  Franklla 
Institute,  Dept.  H-22,  Rochester,  N.  Y. 

AUTOMOBILISTS ;  contractors;  rigg-en; 
linemen;  farmers;  others:  You  don't,  but 
we  do  know  that  our  capstan  block  fllU 
your  long  felt  want.  Our  illustrated  circu- 
lar will  convince  you,  and  it  can  be  had  by 
addressing  Laurent- Cherry  Co.,  Trenton, 
New  Jersey,  Box  630.  _^ 

"BLACK"  Opals — Australia's  most  beau- 
tiful gem.  Exquisite  colors — deep  red.  blue., 
green,  gold,  violet.  Order  direct  from 
Australia  at  Australian  prices.  Write  for 
illustrated  catalogue.  Norman  Seward, 
455    Bourke   street,    Melbourne,  Australia. 

YOUR  name  neatly  printed  on  10  high 
grade  rubber  tip  pencils  for  50c  postpaid. 
Burton  J.  Osborne,  Camden,  New  York. 

GRANDFATHER'S  clockworks  $5., 
slightly  shop-worn,  quantity  limited,  other* 
with  chimes,  all  prices ;  also  several  nice 
grandfather's  clock  cases,  exceptional  bar- 
gains. Clock  Company,  1507  Cayuga  St., 
Phila.  

REiAD  The  Ginseng  Journal,  12  mo.  for 
50  cents.  Full  of  interest  to  ginseng  and 
golden  seal  growers.  Sample  free.  Penn 
Kirk,  editor,  Arrowsmith,  III.  

DON'T  fail  to  read  Independence  and 
Fortune   under   Business  Opportunities. 

CARD  case,  bill  fold,  sealed  leather,  six 
pockets,  name  stamped  in  gold,  $1.  Cata- 
log free.  Salford  Manufacturing  Company. 
5943  Summer  St.,  Philadelphia.  Pennsyl- 
vania. 
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Jean  Paul  Marat 

The  name  of  Marat  will  forever  be  asso- 
ciated with  the  Reign  of  Terror  during  the  French 
Revolution.  He  fell  at  last  by  the  hand  of  Charlotte 
Corday  to  avenge  the  loss  of  her  lover.  This  period 
contains  more  of  dramatic  interest  than  any  other  in  the  world's 
history.  It  is  out  of  this  period  that  the  Empire  was  bom,  domi- 
nated and  ruled  by  Napoleon.  It  is  generally  conceded  the  best 
account  of  the  French  Revolution  is  by  America's  great  historian. 
Dr.  John  Clark  Ridpath,  The  story  of  this  period  should  be  read 
by  every  American  who  prizes  his  citizenship  and  loves  his 
country.  How  else  are  we  to  judge  of  the  great  questions  that 
confront  our  own  Republic  except  from  the  lessons  of  the  past 

Six  Thousand  Years  of  History 

Ridpath,  the  historian,  takes  the  reader 

back  to  the  very  beginning  of  civilization  and  traces 
man's  career  down  through  the  long  highway  of  time, 
through  the  rise  and  fall  of  empires  and  nations.  He 
covers  every  race  and  every  nation,  and  holds  the  reader  spell- 
bound  by  his  wonderful  eloquence.  Nothing  more  interesting  or 
y^/.  ■■->  W^SP'/io/ , I lasmrin^^mA'  n^**^^  inspiring  has  ever  been  written.   If  you  would  know  the  history 

of  mankind,  every  sacrifice  for  principle,  every  struggle  for  liberty, 
every  conflict  and  every  achievement,  then  embrace  this  oppor- 
tunity to  place  in  your  home  the  world-famed  publication  — 

Ridpath's  Historym  World 

We  will  name  our  special  low  price  and  easy  terms  of  payment 
only  in  direct  letters.   A  coupon  for  your  convenience  is 

printed  on  the  lower  comer  of  this  advertisement.    Tear  off  the  coupon, 
write  your  name  and  address  plainly  and  mail*  We  do  not  publish  our 
special  low  price  for  the  reason  Dr.  Ridpath's  widow  derives  her  support 
from  the  royalty  on  this  History,  and  to  print  our  low  price  broadcast  I 
would  cause  injury  to  the  sale  of  future  editions. 

Mail  Coupon  for  46-Page  FREE  Booklet 

We  will  mail  you  our  beautiful  forty-six  page 
free  booklet  of  specimen  pages  from  the  History 

without  any  obligation  on  your  part  to  buy.  Hundreds 
who  read  this  have  thought  that  sometime  they  would 
buy  a  History  of  the  World  and  inform  themselves 
on  all  the  great  events  that  have  made  and  unmade 
nations.   Don't  you  think  it  would  be  worth  while 
to  at  least  send  the  coupon  and  find  out  all 
about  our  remarkable  offer  ? 

Ridpath's  Graphic  Style 

Ridpath's  enviable  position  as 
a  historian  is  due  to  his  wonder- 
fully beautiful  style,  a  style  no  other 
historian  has  ever  equaled.  He  pictures 
the  great  historical  events  as  though 
they  were  happening  before  your  eyes; 
he  carries  you  with  him  to  see  the  bat- 
tles of  old ;  to  meet  kings  and  queens 
and  warriors;  to  sit  in  the  Roman  Senate;  to 
march  against  Saladin  and  his  dark-skinned 
followers;  to  sail  the  southern  seas  with  Drake; 
to  circumnavigate  the  globe  with  Magellan. 
He  combines  absorbing  interest  with  supreme 
reliability,  and  makes  the  heroes  of  history  real 
living  men  and  women,  and  about  them  he 
weaves  the  rise  and  fall  of  empires  in  such  a 
fascinating  style  that  History  becomes  as  ab- 
sorbingly interesting  as  the  greatest  of  fiction. 

WESTERN  NEWSPAPER  ASSOCIATION 

CHICAGO 


Western 
Newspaper 
Association 
'^H.E.SEVER.Prest. 

140  So.  Dearborn  St., 
CHICAGO,  ILL. 
Please  mail,  free,  46-page 
sample  booklet  of  Ridpath's 
History  of  the  World, contain- 
in  g  photogrravures  of  Napoleon, 
Queen       Elizabeth,  Socrates, 
,  Caesar  and    Shakespeare,  diagrram 

r^jV^  of  Panama  Canal,  etc.,  and  write  me 
^y  full  particulars  of   your  special  offer 
r^?^  to  Popular  Mechanics  readers. 
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CANDY  making— $15  course  50c.  Circu- 
lar  free.    Eagle  Co.,  "L"  Quincy,  Mass. 

RARE  Books.  Swedenborg's  "Heaven  and 
Hell."  400  pages.  15  cents  postpaid.  Pas- 
tor Landenberger,  Windsor  Place,  St.  Louis, 
Mo.  

BIG  Bargains.  Magazines,  post  cards, 
books,  music,  etc.  Catalogue  for  stamp. 
The  Star  News  Agency.  Tiptonville,  Tenn. 

STENCILS,  hand  cut,  for  all  purposes. 
I.ct  us  tell  you  how  to  paint  your  own 
signs.  Fort  Wayne  Sign  Co.,  Fort  Wayne, 
Indiana.  

TOBACCO  Cure.  One  box  cures.  Guar- 
anteed or  money  back.  Established  1894. 
Write  for  special  offer.  Allen  Distributing 
Cc,  319  Altman  Bldg..  Kansas  City.  Mo. 

YOUR  Name,  business  and  address  on 
neat  rubber  stamp  with  inkpad,  30c  post- 
paid. Price  list  2c.  Strom -Erickson  Co., 
Warren.  Pa.  

DO  you  want  infortnation?  Our  business 
is  giving  information.  Any  subject,  any 
place.  We  buy  any  article  for  you,  or  tell 
you  wher§  to  buy  it.  Anything  you  wish  to 
know  ask  us.  The  National  Information 
and  Buyer's  Agency,   Denver,  Colorado. 

CLOSING  out,  good  fountain  pens,  while 
they  last,  25c  each.  Elite  Exchange.  Dept. 
S3,  3827  No.  44th  Ct.,  Chicago.  

HOW  to  open  any  lock  pin -tumbler  cyl- 
inder without  keys,  picks  or  tools.  Won- 
derful secret.  Copyrighted  instructions  $1. 
Chas.  E.  Williams,  Box  1001,  Atlanta,  Ga. 

YOUR  ad  goes  into  1,000,000  rural  homes 
every  week  if  you  use  Boyce's  Weeklies. 
Lov.'  rate  and  big  returns.  Write  for  free 
Result  Checking  Book,  Classified  Dept., 
500  Dearborn  Ave.,  Chicago.  111.  

LEGAL  Advice,  25c;  several  questions, 
50c.  Private!  Reliable!  Guaranteed! 
Circulars  free!  Legal  Aid  Bureau,  Park 
Building,  Cleveland:  also  Alliance,  Ohio. 

NEW  invention.  Purse  holder,  which 
prevents  the  purse  falling  or  being  stolen 
from  ones  pocket.  Dealers  wanted.  Re- 
tail price  15c  postpaid.  J,  J.  Puskanen, 
Box  242,  Chisholm,  Minn.  ^ 

CALIFORNIA  gem  crystals  and  minerals 
for  sale  direct  from  the  mines.  Approval 
lots  sent  with  good  reference.  Albert  Ev- 
eritt,  Escondido.  California. 


CHEMISTS  Collection  of  over  4,000  re- 
liable formulas  including  such  trade  se- 
crets as  "Sunblaze"  Brass  Polish,  "Solvo" 
Pamt  and  Varnish  Remover,  "Merit"  Dust- 
less  Dust  Clotlis,  "Skat"  Soap,  "Solder- 
ine"  Chinese  Cement,  Liquid  Sulphur,  Per- 
oxide Massage  Cream,  Chembleach  Skin 
Whitener,  20  Months  Egg  Preserver.  Real 
;Maple  Flavor  and  hundreds  of  other  valu- 
able formulas,  recipes  and  trade  secrets 
worth  many  times  the  small  price  asked. 
Complete  In  two  books  with  late  added 
supplementary  sheets  complete  with  a 
monthly  formula  magazine  for  one  year, 
$1.25  postpaid.  Write  me  for  infoimation 
regarding  any  preparation  or  formula.  Lis- 
comb  P.  Miller,  Evak  Chemical  Co.,  Mari- 
etta,  Georgia.  

PENNANTS,  Harvard,  Cornell,  etc.,  9x 
30,  40c  each.    Dustman,  Urbana,  Indiana. 

MAKE  More  Money!  Start  in  the  mail 
order  business — operate  our  "Silent  Sales- 
man" system — can  be  done  in  spare  time 
and  the  possibilities  are  unlimited.  But 
don't  invest  any  money  in  the  mail  order 
business  until  you  read  "Booster"  for  The 
Booster  Magazine  starts  you  in  business 
for  yourself — it  puts  you  next  to  the  best 
money  making  propositions  on  earth — ones 
that  really  get  you  the  money!  Send  lOe 
for  two  months  trial  subscription.  Booster 
Magazine.   Northwestern  Building.  Chicago. 

HENRY'S  Brilliant  Gold  Enamel  for 
writing,  gilding  dainty  decorating  in  gold. 
Postpaid  25c.  Specimens  free.  Henry 
Chemical  Co..  Vallejo,  Cal.  

GINSENG  has  made  me  hundreds  of 
dollars,  send  10c  for  my  culture  giving 
information,  prices,  roots  and  seed.  W. 
N.    Long,    Florence,  Ky.  

TEETHOLD.  Holds  false  teeth  securely 
in  position.  Dollar  size  mailed  for  50c  to 
introduce.  Plates  repaired.  P.  J.  Smythe, 
Sta.  G,  Wash.,  D.  C.  

MAGIC  Glass  Cleaner,  for  mirrors,  win- 
dows, windshields,  etc.  Guaranteed.  No 
rubbing  necessary.  Full  sized  package  sent 
prepaid  25c.  Agents  wanted.  Gun  Metal 
Finish  Co.,  Decatur.  111.  

I  WILL  start  you  earning  $4  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  operation.  G.  F.  Redmond, 
Dept.  306,  Boston.  Mass. 


1200  CARTOONS  for  $1.  •  A  Panorama 
of  World  Events.  Political-Industrial- So- 
cial-Humorous-Tragic— all  of  intense  human 
Interest.  Six  numbers  of  Cartoons  Maga- 
zine (January  to  June.  1912,  inclusive) 
representing  the  best  work  of  over  100 
of  the  best  cartoonists  and  handsomely 
and  durably  bound  in  book  form  will  be 
sent  prepaid  to  any  address  for  $1  Car- 
toons,  318  W.   Wa.shington  St..  Chicago. 

TOBACCO  Cure,  full  details,  etc.,  and 
one  year  subscription  to  Digest.  25c.  Digest 
Grand  Rapids,  Mich.  

BE  a  Handcuff  King.  Earn  big  money 
on  the  stage.  Vaudeville  Circuits  pay 
$100  week  up.  I  teach  everything  in  this 
line.  For  particulars,  address  Box  902. 
Springfield,  Mass.  

STUDENTS  special— Set  of  20  beautiful 
college  pennants,  size  of  each,  9x18% 
inches,  for  29c  in  stamps.  Yale  Specialty 
Co.,  Williamsport,  Pa.  

MATHEMATICS  made  easy  for  all  by 
Ropps'  Calculator.  Figures  out,  in  the 
twinkling  of  an  eye,  every  conceivable 
problem  that  occurs  in  the  Office,  Store, 
Shop,  Bank,  Farm  or  Factory.  Greatest 
time  and  labor-saving  work  on  figures  In 
the  world.  Copyright.  1912.  Price,  $1, 
Vest  pocket  size,  50c.  Popular  Mechanics 
Book  Dept..  318  W.  Washington  St.. 
Chicago.  

ANYBODY  can  make  good  cuts  with  my 
simple  zinc  etching  process;  price.  $1; 
specimens  and  particulars  for  stamp  T. 
M.  Day,  Box  M,  Windfall,  Ind.  

BROTHER— Accidentally  discovered  root 
will  cure  tobacco  habit.  Gladly  send  par- 
ticulars.     F.    Stokes,   Mohawk,  Florida. 

PATENTS  secured— C.  L.  Parker.  910 
G  St..   Washington,  D.  C.  

TATTOOING.  Improved  electric  tattoo- 
ing machine.  $2.50  each.  Sold  with  a 
guarantee.  Cheapest  and  best  line  of  Tat- 
tooing Supplies  on  the  market.  Send  15c 
for  6  beautiful  hand  colored  Tattoo  de- 
signs. Write  now  for  free  price  list.  J.  F. 
Barber.    1019   Vine   St..    Cincinnati.  Ohlg 

TOO  LATE  TO  CLASSIFY 

KEYLESS  Door  Locks,  attached  with- 
out tools.  Fifty  cent  nickel-plated  sample, 
mail  25c.  Hoosier  Novelty  Co..  Indi- 
anapolis, Indiana. 


IF  IT 
ISN'T 


AN  EASTMAN 


IT  ISN'T 
A  KODAK 


If  We  Send  You  This 
$10  RAINCOAT 

for  only  $5.00,  will  you  promise  to  show  it  to 
your  friends  and  take  their  orders  if  we  pay 
you  a  good  profit  on  each  order?  Simply  cut  this 
ad  out,  state  breast  measure,  send  no  money 
and  we  will  send  you  this  $10.00  Slipon  Rain- 
coat, express  prepaid,  C.  O.  D.,  Bubject  to  examina- 
tion and  try  on.  Guaranteed  positively  waterproof 
and  storm  proof,  50  inches  long,  the  most  UHefuI 
garment  ever  made.  If  you  find  it  a  real  $10  coat, 
pay  the  express  agent  $5.00  and  take  it;  otherwise, 
pay  notiiing  and  coat  goes  back.  This  is  a  great 
chance  to  get  a  fine  Slipon  Raincoat  at  half-price, 
BO  order  at  once. 

BANNER  TAILORING  COMPANY 
Raincoat  Dept.  923  CHICAGO,  ILLINOIS 


''Don't  ENVY  a   Use  Pompetaft 

good  cotnpiexton.     —  -. 


and 

HA  VE  one. 


AGENTS  — SURE  MONEY 

Showing  the  <*NU-PANTZ"  Creaser 

Find  out  now  about  this  new,  exclusive  article. 
Aluminum  self-heating  outfit,  creases  trousers, 
sleeves,  etc.,  almost  auto- 
matically. Sells  at  $3.50,  saves 
customer  $15.00  to  $30.00  a 
year.  Five  sales  a  day  nets 
$162.50  a  month.  Hustlers  sell 
five  in  half  a  day,  "  Nu-Pantz 
Salesmanship"  given  in  first  letter, 
insures  sales  from  the  start,  and 
means  money  to  the  live  man  who 
acts  to-day — while  it  is  new.  Address 
Racine  Creaser  Co^  43rd  St.,  Racine,  Wis. 


LEARN   ABOUT  OUR  FREE 
COURSE  IN  SHOW  CARD 
AND  SIGN  WRITING 


ShowCardWriters 

EARN FROM 
$2|T0$50>S|gK 


*'Litholia"  Ready-to-Use  Colors 


A^fAaf  nnnAt4iinifvt  ^®  offering,  for  a  limited  time,  a  complete  course  ia  show 
\jicac  vrppui lUUlljr .  card  and  sigrn  writingr   to    those  purchasing  our  assortment  of 

This  is  a  great  opportunity  for  am- 
bitious persons,  either  sex,  to  increase  their 
earning  capacity.  Good  shov/  card  writers  in 
demand  at  S21  to  $S0  weekly,  salary  or  in  business  for  yourself.  Our  show  card  course  is  not  a  book  of  al- 
phabets. It's  a  complete  course  in  lettering  compiled  by  an  expert  New  York  show  card  artist  for  us.  "Liith- 
olia"  is  the  only  liquid  pigment  water  paint  ever  manufactured,  used  the  same  as  cake,  distemper  or  tubecolors, 
but  far  superior  to  either.  "Liitholia"  lasts  longer,  always  ready.  **l(lthoIia"  is  the  oest  for  the  show  card 
writer,  the  artist,  or  the  interior  decorator,     a  letter  of  request  brings  booklet,  circulars  and  full  information; 

^  UTHOL.IA  PM.  COLOR  CO.,  71  to  81  West  23d  Street,  NEW  YORK  CITY 
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HIGHLAND  PARK  COllEGE  "%rr^ 

Enter  Any  Time.   2000  Students  Annually 

One  of  the  most  completely  equipped  ENGINEERIXG  SCHOOLS  in 
the  eoantrr.    Studeuts  may  enter  any  time  they  are  ready  to  come. 

COURSES  OFFERED 

1.  CIVIL.  ELECTRICAL  AND  MECHANICAL  ENGINEER. 
ING  COURSES.  Standard  courses  are  offered  in  Civil,  Electrical  and 
Mechanical  Engineering.  Special  opportunity  is  offered  for  making  up 
woric  or  for  talcing  a  complete  course  preparatory  to  the  standard  Engin- 
eering Courses.  Shop  worlc  from  the  beginning  comes  in  prepiaratory 
courses.    See  our  new  Engineering  Catalogue. 

1.  One  Year  Electrical  Engineering  Course 


2.  SHORT 
COURSES 


2.  OneYear  Telephone  Engineering  Course 

3.  One  Year  Steam  Engineering  Course 

4.  One  Year  Machinists'  and  Automobile  Course 

5.  One  Year  Course  in  Mechanical  Drawing 

Just  a  fair  common  school  education  is  all  that  is  required  for  entrance  to 
these  courses.  These  courses  are  very  practical  and  are  intended  for  those 
who  have  but  limited  education  and  do  not  see  their  way  clear  to  take  a 
complete  Engineering  Course.  The  Machinists'  Course  is  especially  prac- 
tical. The  new  machine  shops  are  the  most  complete  to  be  found  in  con- 
nection with  any  Engineering  School  in  the  United  States. 

SPECIAL  COURSES 

1.  TRACTION  ENGINEERING.  This  is  the  most  complete  course 
in  Traction  Engineering  offered  by  any  Engineering  School  inthe  country. 
It  may  be  completed  in  three  months.  Students  are  taught  how  to  make  all 
repairs  on  engines  as  well  as  to  handle  them.  Four  traction  engines  used 
for  experimental  purposes. 

2.  GASOLINE  AND  AUTOMOBILE  COURSES.  These  courses 
may  be  completed  in  three  months.  They  are  exceedingly  practical. 
Complete  Chauffeur  practice.  Just  a  fair  common  school  education  is  all 
that  is  necessary  to  enter. 

J.   FARM  BLACK.SMITHING,  FARM  CARPENTRY. 

Mention  course  in  which  you  are  interested.  Address, 
O.  H.  LONGWELL,  Pres.         DES  MOINES,  lA. 


COPY    THIS  SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20.00  to  $125.00  or  more  per  week,  as 
illustrator  or  cartoonist.  My  practical  system  of 
personal  individuaJ  lessons  by  mail  will  develop 
your  talent.  Fifteen  years  successful  work  for 
newspapers  and  magazines  qualifies  me  to  teach 
you.  Send  me  your  sketch  of  President  Taft 
with  6c.  in  stamps  and  I  will  send  you  a  test 
lesson  plate,  also  collection  of  drawings  show- 
ing possibilities  for  YOU. 

THE  LANDON  SCHOOL  S;,'S{JIIIS 

1438  Sehofield  Building.  Cleveland,  Ohie. 


IF 

YOU 


STAMMER 

Attend  no  stammering  school  till  you  get  my  large  FREE 
book  and  special  rate.  Largest  and  best  school  in  the  world 
curing  by  natural  method.  Write  today.  Lee  Wells  Millard,  Pres., 
  Horth-^Western  School  for  Stammerers,  Inc..  917  First  St..  Milwaukee,  Wis. 

Learn  Automobile  Driving  and  Repairing 

We  give  you  driving  lessons  and  teach  you  all  the  technical 
parts  to  prepare  you  for  a  good  paying  position.  Write 
for  Booklet  P.     Day  and  Evening  Class. 

BORTHWESTERN  MOTOR  INSTITUTE,  228-230-232  Wisconsin  St..  MILWAUKEE, WIS. 


LEARN  WATCHMAKING  ff£&Si^ 

CoJleKe  famous  for  teaching  highest  art  of  watch  work,  jewelry, 
engraving,  optica  18  years' success.  Graduates  command  big  sal- 
aries. Moderate  rates.  Boarding  homes  nearby.  Special  book  ready. 
Write  PHILA.  COLLEGE  OF  HOROLOGY,  1338-48  Somersel  Si..  PHILA.,  PA. 


ARITHMETIC 

SELF-TAUGHT 

A  plain,  easily-understood  volume  for  all 
who  have  not  had  the  opportunity  of  learn- 
ioff  this  subject  thoroughly,  or  who  have 
forgotten  what  they  once  lejirned.  257 
Pages.  Requires  no  teacher.  This  great  little 
book  sent  postpaid  for  60  CENTS.  Stamps 
accepted,  leather  binding  $1, 
GEO.  A  ZELLER   BOOK  CO. 

Est.  1870,    4473  W.  Belle  Place   ST.  LOUIS.  MO. 


I 


NEW  JOBS 

NOW  OPEN 


Earn  from 
SI  00  Weekly 

TRAFFIC 
MANAGER 

Business  firms  everywhere  now  must  have  men  who 
are  more  than  mere  shipping  clerks— men  who  under- 
stand freight  rates  and  Interstate  Commerce  — who 
can  take  charge  of  newly  created  traffic  departments. 

The  cost  of  transportation  is  the  greatest  problem  of 
the  age.  Proprietors,  Sales  Managers  and  others  have 
been  grappling  with  this  new  Traffic  situation,  which 
demands  another  kind  of  talent  —  men  who  know 
Interstate  Commerce  —  and  they  can  pretty  nearly 
name  their  own  price. 

Mr.  Blunder,  the  other  day,  wrote  "SLOT 
MACHINE "  on  his  shipping  ticket.  As  a  result  of 
this  error  in  classification  hi»  company  was  over* 
charged  $2030.41. 

The  lowest  legal  classification,  under  the  New 
Government  Freight  Rate  Systems,  was  "  Automatic 
Chance  Machines."  A  Traffic  Expert  found  the  error. 
The  Traffic  man  makes  $10,000  per  year,  because  he 
earns  it.  The  shipping  clerk  wasted  two  years  salary 
in  10  minutes,  because  he  did  not  know  any  better. 

Only  trained  men  can  always  be  depended  upon  for 
lowest  freight  charges  which  affect  the  Profits  and 
the  Selling  Price  of  goods. 

T^arn  at  Haiiip  Without  leaving  your  present 
liCaiU  at  IIUIIIC  position,  just  during  your 
spare  time  at  home,  a  few  hours  a  week,  under 
the  direction  of  practical  traffic  meii'who  are  right  in  the 
business,  you  can  quickly  and  easily  master  this  new  work. 
We  train  you  to  handle  the  daily  questions  and  problems 
you  would  meet  in  a  Traffic  Office.  We  give  you  the  funda- 
mental principles  and  post  you  on  how  to  file  claims,  chec-t 
freight  rates,  read  tariffs  and  assist  the  heads  of  the 
business  in  developing  their  business  in  competitive 
territory. 

<ionH  fnr  FrPP  Rnnk  Get  ready  for  the  new  pro- 
acllU  lUI   riCC  DUUn  fession  created  by  the  recent 

United  States  Government  Laws.  Qualify  yourself  for  a 
field  not  yet  overcrowded,  where  the  work  is  easy  and 
congenial,  where  prospects  are  great  and  where  the  pay  is 
far  above  the  average.  Any  level  headed  man  with  good 
common  sense  can  easily  master 

this  training.     We  gladly  mail  a  ^^^H  | 
free  book  and  full  particulars  to 
all  who  write.    Get  ready  for     ▼  COUPON 
the  future.    Mail  this  coupon 

now.    It  will_bring  you  all  La  Salle    Ex.  UniV. 


information  Free  and  at 
once 


Send  it  off  today. 

LaSalle  j 
Extension  # 
University  ^ 

Dept.  413  ^  ^""^ 
CHICAGO 


Dept.  413.  Chicago 


Am  interested  in  the  new  profession 
^      —Traffic  Management.    Please  send 
me  Traffic  Book  and  full  informatioa 
Free  of  all  costs. 


Occupation., 
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More  Money 

in  Your  Present  Work 

Bookkeeping  Stenography 

Commercial  Law 
Banking  and  Banking  Law 

WHAT^S  the  use,  Mr.  Young 
Man,  in  looking  elsewhere 
for  some  bigger  job  with  more 
money?  There  is  actually  more 
money  waiting  for  you  right  under 
your  hand— in  your  present  position. 

Take  clerking,  for  instance.  Train 
yourself  to  become  a  buyer,  to  han- 
dle a  department,  to  write  your  own 
business  letters,  and  some  day  to 
own  your  own  store. 

If  you  work  in  a  bank  or  office,  don't 

forget  that  other  men  working  right  with 
you  are  getting  bigger  salaries.  True,  they 
had  to  train  for  their  special  work — so  will 
you — but  you  will  never  put  in  any  other 
hours  of  work  that  pay  you  such  tremendous 
money  returns  as  will  your  study  hours — 
hours  in  which  you  learn  to  do  the  things 
for  which  the  big  salaries  are  paid. 

Understand, if  you  knew  bookkeeping,  stenography 
and  business  law,  you  could  begin  to  use  them  tomor- 
row in  a  score  of  profitable  ways.  It  is  through  these 
accomplishments  that  most  business  advancements 
are  made. 

Our  courses  are  thoroughly  efficient— up-to-date 
text  books  supplemented  by  collateral  reading. 

Write  for  Our  Free  Complete  Catalog 

containing  a  detailed  account  of  courses  offered  by 
us.  State  what  studies  you  are  especially  interested  in, 

Chicago  College  of  Correspondence 

p.  0.  Box  26.H    CHICAGO,  ILLINOIS 

Please  Mention  Popular  Mechanics 


LEARN 
"^AUTO 
lOSINESS 


EARN  A  SPLENDID  SALARY 


Let  us  train  you  in  our  splendidly  equipped  shops  for  a  good 
position  as  automobile  mechanic,  salesman  or  chauffeur.  Thous- 
ands of  graduates  are  earning  big  salaries.  Complete  training 
in  4  weeks,  including  extensive  practice  in  repairing  and  driving 
high  powered  cars.   Tuition  and  board  reasonable. 

Send  to-day  for  catalogue  and  list  of  graduates 
^  CLEVELAND  AUTOMOBILE  SCHOOL,  2341  EucMd  Ave.,  CLEVELAND,  0.  . 


MEN  WANTED  L-^s^^e^s^s 

Big  demand  for  trained  men.  Earn  Irom  $75.00  to  $150.00 
per  month.  Learn  all  about  automobiles  in  six  weeks  by 

THE  "SWEENEY  SYSTEM"  experienced 
In  our  machine  shop,  garage  and  on  the  road  you  learn 
by  actual  experience  how  to  repair,  drive,  demonstrate 
and  sell  automobiles.  Send  for  free  catalog  explaining 
The  "Sweeney  System"  and  showing  views  of  the  largest 
and  best  equipped  auto  school  in  the  world.  Write  today.  Now. 

SWEENEY  AUTO  SCHOOL 
1465  Woodland  Kansas  City,  Mo. 


STUDY  AT  HOME 


50  courses  of  study  in  common  school  and  high  school  branches, 
in  business,  shorthand  and  pharmacy.  Our  diplomas  are  honored 
in  25  universities,  colleges  and  state  normals,  a  recognition  earned 
by  honest,  efficient  service.  You  cannot  afford  to  study  with  a 
school  whose  standard  is  lower.  Instructors  are  college  graduates 
and  former  successful  teachers,  who  devote  themselves  solely  to 
our  work.  Ask  for  information  today.  State  your  particular  needs. 
INTERSTATE  SCHOOL  of  CORRESPONDENCE,627-641  Wabash  Av.  Chicago.IlL 

MAKE  UP  TO  $75  A  WEEK 

as  a  Watchmaker  and  Start  Your  Own  Jewelry  Business 

Write  me  today!  Let  me  explain  our  plan  whereby  you  can 
become  an  expert  watch  repairer  in  three  months— making 
$25  to  $75  a  week— and  own  your  own  jewelry  business.  I  can 
teach  you  — I  mean  YOU  — the  whole  watch  repairing  busi- 
ness by  mail.  Write  right  now ! 

ROGERS,  THURMAN  &  CO.,  1560  Mailers  Bldg., CHICAGO 

LEARN 

DRAFTING 

AT  HOME 

Your  spare  time  this  winter  will  secure 
you  an  excellent  position.  Instruments 
free.  Small  tuition.  Write  for  catalogue, 

MAXTON  INSTITUTE 

 158  Lawrence  St..  BROOKLYN,  N.  Y. 

lifECANMAKE'YOl  T 

|K£ARN9125T09150AMON11ll 

Light,  pleasant  work.   Study  in  your  spare  time.  H  i 

■  ■  Be  a  Draftsman.  Demand  greater  than  the  supply.  H  I 

■  ■  Positions  always  open.    Catalog  sent  Free,  telling  you  tiow.  ■  J 

t  ■  COLUMBIA  COR,  SCHOOL,  Dept.  P,  Drexel  Bldg.,  PHILADELPHIA  ^/ 


My  book  "How  to 
Stop  Stammering" 

—a  treatise  on  "Sci- 
entific Talking"— 
direct  to  the  point. 

Write  M.  L.  HATFIELD.  1918  Grove  Si.,  OAKLAND.  CAUF. 


STAMMER 
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Don't  Be  a  Half-Way  Man 

Learn  a  Trade! 


Make$5!!oto$80i!aDayAtSiart 

Every  day  the  demand  for  trained  men  is  growing.  Never  before  were  such 
high  salaries  paid.  YOU  ARE  WANTED.  Jobs — good  jobs — are  open  now. 
$5.00  to  $8.00  a  day  right  from  the  start.  No  experience  necessary.  Unlimited 


future.    Success  certain. 

Here's  Your  Guarantee: 

C.  N.  T.  S.  Gentlemen  I  finished 
my  course  in  your  plumbing  school 
two  years  ago.  Am  in  business  for 
myself  here  and  have  five  plumbers 
going.  Can  use  two  of  your  graduates 
at  once.  Have  them  write  me. 

Your  student, 
Syracuse,  N.  Y.     Jacob  S.  Swanson 

e.  N.  T.  S.  Gentlemen :—  Have  been 
working  every  day  since  leaving 
school.  Am  getting  $6.00  a  day  at 
Electrical  work  here  with  one  of  the 
big  Electrical  firms.  Expect  to  get 
into  business  for  myself  this  fall.  You 
have  the  best  Electrical  school  in 
America  and  I'll  always  recommend  it. 

Yours  truly, 

B.  W.  Stevens 
546  Arlington  PI.,  Chicago. 

Mr.  L.  L.  Cooke :—  Many  thanks  for 
the  job  which  you  got  us.  Getting 
along  fine.  There  are  five  bricklayers 
on  the  building  and  all  Coyne  men. 
Best  regards  to  yourself  and  instruc- 
tors. Yours  truly, 
Lexington,  Ky.      Patrick  Sullivan 

C.  N.  T,  S.  Gentlemen :—  Have  more 
business  here  this  spring  than  I  can 
handle.  Your  Painting  and  Decorating 
course  can't  be  beaten.  I  can  do  any 
kind  of  work  now  in  this  line.  Am 
going  to  send  you  two  painters  appren- 
tices this  winter  to  take  a  course. 

Yours  truly, 
Flanagan,  111.  H.  L.  Herod 

Dear  Mr.  Cooke  :—  Am  now  working 
for  The  Illinois  Steel  Co.  as  draughts- 
man at  $130  per  month.  That's  going 
some,  and  only  out  of  your  school  three 
months.  Your  drafting  course  is  fine 
and  the  instruction  the  best.  Am 
sending  my  brother  to  your  school  next 
month.  Yours  truly,  C.  W.  Jackson 
2122  Sherman  Ave.,  Evanston,  111. 


We  teach  you  Electricity;  Plumbing;  Bricklaying; 
Painting;  Decorating;  Drafting  and  Moving 
Picture  Operating.  Teach  you  in  a  short  time  at 
small  expense.  Give  you  the  actual  work  to  do  right 
in  our  school,  besides  teaching  the  theory  and  fundamental 
principles  of  these  trades.  More  requests  for  trained  men 
come  to  our  Free  Employment  Bureau  than  we  can 
fill — hence  we  are  making  a  Very  Special  Offer  at  this 
time.    Send  the  free  coupon  for  full  information  at  once. 

Start  a  Business  of  Your  Own  — 
$3,000  to  $5,000  a  Year 

Many  of  our  graduates  go  into  business  for  themselves  upon 
leaving  school.  Make  $3,000  to  $5,000  a  year.  You  can  do  the 
same.  We'll  give  you  every  assistance  possible.  Our  School  is  the 

Oldest,  Largest  and  Best  Equipped 
Trade  School  in  America 

You  can  enter  any  time.  Open  all  the  year  round.  Day  and  night  sessions. 
Tuition  VERY  LOW  at  this  time.  Easy  payments  if  desired. 
We  will  help  you  pay  your  way  through  school.  ^ 

Trvtf^tf=k  T'rfcrfcls  We  will  furnish  FREE  all  the    W  YTf^k^k 

-■■  ■■■  -■-  v^^-iO  tools  and  equipment  you  use      ^  -■■ 

while  taking  course.    No  expense  to  you.  ^  C^OUnOn 

Mail  Coupon  Right  Away  ^ 

Start  on  the  right  road  to  success  NOW.  If  W  ^'  ^ooke,  Director 
you  want  to  rise  above  the  untrained  class ;  if  ^  Coync  N^a.tiona.1 
you  want  to  assure  your  future — if  you  want  T'l-sirif*  ^r>Virkrk1a 

your  knowledge  and  services  to  be  in  demand  ^  •ocuwijis 

MAIL  THIS  COUPON  AT  ONCE.  Come  M  Dept.  1199,  CHICAGO,  ILL. 
to  busy  Chicago.   These  trades  pay  $6.00     ▼  ,  ^ 

a  day— 8  hours'  work.  Get  our  Catalog  ^  ^^^f".^^"^^  ™^  FREE  AND 
and  full  particulars.  No  obligation  on  you  ^  PREPAID  your  School  Catalog 
at  all— so  mail  the  coupon  immediately.  ^  and  full  particulars  about  learning 
L.  L.  COOKE,  Director  #    a  trade.    I  assume  no  obligations. 


Coyne 
Trade 


National  M 
Schools  ^ 


Dept.  lion,  39-51  E.  Illinois  St. 
CHICAGO 
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You  — Get  A  Government  Job 
$800  to  $1800  a  Year  for  Life 

No  "  layoffs"  without  pay,  because  of  strikes,  financial  flurries  or  the 
whims  of  some  petty  boss.  If  you  want  immediate  appointment,  send 


the  coming  examinations, 
of  just  so  much  time 
for  examination. 


ng    _  _    __. 

Any  delay  means  the  loss 
preparing  yourself 


of 


We  Prepare  Candidates  Free 


Send 
Coupon  Below 

Franklin  Institute 

(The  pathway  to  plenty) 
Dept.  J106,  Rochester,  N.  Y. 

coupon,  filled  out  as  directed,  entitles  the  sender  to 
sample  questions;  a  free  copy  of  our  book,  "  Govern- 
ment Positions  and  How  to  Obtain  Them, ' '  and  to  consider- 
ation for  Free  Coaching  for  the  examination  here  checked. 

COUPON 

Bookkeeper         r$900  to  $1800]       .  Stenographer 


.  .  .PostoflSce  Clerk  [$600  to  $1200] 
..Postoffice  Carrier  [$600  to  $1200] 
...Rural  Mail  Carrier  [$500  to  $1100] 
.  .Customs  Positions  [$800  to  $1500] 
.Railway  Mail  Clerk   [$900  to  $1800] 


.  .Canadian  Government  Positions.. . 


[$800  to  $1500] 
....Internal  Revenue 

,        [$700  to  $1800] 

 Clerk  in  the  Depts.  at 

Washington  [$800  to  $1500] 


Name. 


Address  


.1106 


AN  ART  SCHOLARSHIP 


FREE 


WRITE  AT  ONCE  for  full  particu- 
lars of  this  Special  Limited  Offer.  No 
charge,  no  obligations.  Your  name 
and  address  brings  you  handsome, 
illustrated  Prospectus,  and  explanation  of  this  unusual 
offer,  by  return  mail,  free.  Remember  this  offer  is  strictly  limited. 

don't  take  chances,  write  now. 
FWE  ARTS  INSTITUTE,      Studio  1190,  OHAHA,  NEB. 


BE  A  DETECTIVE 

Earn  from  $lSO.OO  to  $300.00 

per  month ;  travel  over  the  world.  Write 
C.  T.  liUPWIG,  1600  Scarritt  Bldg.,  Kansas  City,  Mo. 

Salesmen  Wanted 

DO  YOU  WANT  A  GOOD  POSITION  WHERE  YOU  CAN  EARN 
FROM  Sl.OOO.OO  TO  $5,000.00  A  YEAR  AND  EXPENSES  7 

There  are  hundreds  of  such  positions  now  open.  No  former 
experience  as  a  salesman  required  to  get  one  of  them.  If  you  want 
to  enter  the  world's  best  paying  profession  our  Free  Employ- 
ment Bureau  will  assist  you  to  secure  a  position  where  you  can 
earn  good  wages  while  you  are  learning  Practical  Salesmanship. 
Write  today  for  full  particulars;  list  of  good  openings  and  tes- 
timonial letters  from  hundreds  of  our  students  for  whom  we  have 
recently  secured  good  positions  paying  from  $100.00  to  $500.00  a 
montb  and  expenses.  Address  nearest  office,  Dept«  |22 

National  Salesmen's  Training  Association 
Chicago  New  York  Kansas  City  Seattle  New  Orleans  Toronto. 


Want 

YOU,^ 

,000 


en 


Like  YOU,  Who  Want  to  Make 
A  Year,  or  More 


$3 


'We  need  a  sood,  live  man  right  now  in 
your  territory  to  handle  real  estate  deals 
for  us.  No  experience  or  capital  neces- 
sary. We  teach  you  the  Real  Estate 
Business  and  appoint  you  our  agent  in 
your  locality.  Easy  work;  large  profits. 
We  operate  everywhere.   Write  for  free  boolc 


UND  &  LOAN  CO.  ■'I.g^  MINNEAPOLIS,  MINN. 


TO  REPAIR 
AND  RUN  ^ 


LEARN 

AUTOMOBILES 

EARN  BIG  MONEY  IN 
AUTOMOBILE  BUSINESS 

as  a  chauffeur,  repairman, 
salesman.  Work  pleasant.  Big 
demand  for  trained  men.  Fine 
chances  for  starting  auto- 
mobile liveries,  agencies, 
taxicab  and  repair  com- 
panies. Learn  the  auto- 
mobile—every part,  and 
its  mechanical  operation 
thoroughly  and  practi- 
cally in  a  few  weeks.  Write 
today  for  our  interesting 
free  book  and  learn  about 
the  tremendous  oppor- 
tunities everywhere  in 
( new  business  and  our  excellent  course  of  training. 

KANSAS  CITY  AUTOMOBILE  SCHOOL 

(Conducted  by  CLIFF  HOG  AN) 
(Largest  and  Best  Equipped  Automobile  School  in  America) 

2105  E.  15th  Street,  Kansas  City,  Mo. 


Loam  to  bo  An 
Auto  Elxporl 


Six  weeks  from  the  day  you  commence  your 
studies  at  this  great  practical  school  you  will 
be  able  to  repair  any  make  of  automobile  and 
drive  any  car  on  the  market. 

Earn  $75.  to  $200.  a  Month  q 

Many  of  our  graduates  make  even  more  than  this.  Big  1 
demand  for  competent  repairmen,  demonstrators,  garage  I 
managers  and  chauffeurs.  All  practical  work.  No  books 
used.  No  tools  to  buy.  Write  today  for  big  illustrated 
free  book.  Address, 

AUTOMOBILE  TRAINING  SCHOOL,  11S5  Loenst  St.,  Kansas  City,  Mo. 

SUCCESS  SHORTHAND 

The  best  system  for  beginners;  a  post-graduate  course 
for  stenographers.  Highest  world's  records  for  speed  and 
accuracy  and  a  greater  number  of  court  reporters  than  any 
other  system  in  the  last  seven  years.  Instruction  by  mail ; 
satisfaction  guaranteed.  Write  for  FREE  Catalog. 

SUCCESS  SHORTHAND  SCHOOL 

W.  L.  JAMES,  Chief  Instructor 

Dept.  1012,    Schiller  Bldg.,    Chicago.  Illinois 


INO  MORE 


can  cure  you.  Re- 
i  putation  world-wide. 
Established  16  years.  Trial  lesson  explaining  Home  In- 
struction, with  200-page  book,  FREE.  Answer  at  once. 
George  Andrew  Lewis,  178  Adelaide  Street,  Detroit,  Mich.' 


"How  to  Make  Good  Locomotive  Engineer" 


B\ill  instructions,  61  pages.  Full  cloth  binding.  C      nnctnaiJ  Circular 

Special  introductory  half  price  offer   0\JZ  posipaia  p^^^ 

J.  Prior.  1711  The  Republic,  Chicago.  Ills. 


1?: 


ADVICE 


Information  and  counsel  on  any 
subject  under  the  sun.  No  matter 
what  you  want  to  know,  no  matter 

  what  your  present  condition,  our 

big   organization   can  help  you. 
WRITE  TODAY  FOR  BEAtJTIFUL,LT  ILLUSTRATED  BOOK  FREE 

NATIONAL  BUREAU  OF  ADVICE  AND  EDUCATION.  527  Ashland  Block,  CHICAGO 

LEARN  JEWELERS'  ENGRAVINC 

A  high  salaried  and  easily  learned  trade,  taught  thoroughly  by  mail.    We  will 
teach  the  beginner  better  engraving  than  he  can  gain  in  years  of  rigid  apprentice- 
ship.   We  will  also  improve  the  skill  of  any  engraver.    Send  for  our  catalog. 
The  Engraving  School,  112  Page  Bldg.,  Michigan  Ave..  Chicago.  111. 


iJ  WINDOW  TRIMMING 


Advertising  and  Card  Writing  are  the 
best  paid  professions  in  the  world.  Inter- 
esting prospectus  FREE  tells  you  all  about  it. 
KOESTER  SCHOOL.  306  Jackson  Boulevard.  CHICAGO 
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I  SHORTHAND 
^      IN  50  DAYS 


Big^  Money  in 
Structural  Draftinc 


We  absolutely  guarantee  to  teacli  shorthand  complete  in 
only  thirty  days.  You  can  learn  in  spare  time  in  your  own 
home,  no  matter  where  you  live.  No  need  to  spend  months 
as  with  old  systems.  Boyd's  Syllabic  System  is  easy  to  learn 
—easy  to  write— easy  to  read.  Simple.  Practical.  Speedy. 
Sure.  No  ruled  lines— no  positions— no  shading  as  in  other 
systems.  No  long  lists  of  word  signs  to  confuse.  Only  nine 
characters  to  learn  and  you  have  the  entire  English  language 
at  your  absolute  command.  The  best  system  for  stenog- 
raphers, private  secretaries,  newspaper  reporters  and  rail- 
road men.  Lawyers,  ministers,  teachers,  physicians,  literary 
folk  and  business  men  and  women  may  now  learn  shorthand 
for  their  own  use.  Does  not  take  continual  daily  practice 
as  with  other  systems.  Our  graduates  hold  high  grade  positions 
everywhere.     Send  today  for   booklets,   testimonials,  etc. 


b; 


Cbicago  Correspondence  Schools  * 

969  Chicago  Opera  House  Block.  CHICAGO.  ILL. 


I  iiii  I  II  I  ■     _  i  — 

Pres.   Roosevelt's  Secretary 

Win.  Loeb.  now  gets  $12,000  annually.  Geo.  Cortelyou, 
Pres.  McKinley's  secretary,  is  now  Pres.  Consolidated  Gas 
Co.;  salary,  more  than  $30,000.   Both  owe  their  success  to 

STENOGRAPHY 

 ^   The  big  places  in  business  today  are  fiUed  by  MEN  and 

JT^IFT^  women  trained  in  stenography.  Put  yourself  in  the  Big  In- 
^come  Class^r^othing  will  do  it  quicker  than  a  knowledge  of  stenography. 

I  TYPEWRITER  IN  YOUR  HOME  FREE 

I  l-et  us  show  you  how  vou  can  advance  your  position  in  life.  Write 

I  now  for  FREE  PROSPECTUS— just  sav  "send  the  proofs." 

■  Prmeti<»l  Cori^»pondene«>  Sfhooh.  113  X.  Pearl  St.,  y«w  York,  W.  Y. 


LEARN  \A/ATCHMAkl^ 

^^^^jj^Mf  AT  H  O  E 


)y  our  mod- 
ern and  original  system  of 
instruction  every  part  of  the  Watchmaker's  Trade 
at  home  as  good  or  better  than  at  a  shop.  You  can 
earn  money  while  learning  and  secure  a  well  paying 
position  or  start  in  business  after  completing  our 
course  of  instruction.  Good  watchmakers  are  always 
in  demand  and  eau-n  from  f20  to  f3S  per  week.  For 
particulars  apply  to  the  WISCONSIN  SCHOOL  OF  WATCH- 
MAKING, Stroh  BIdg..  MILWAUKEE,  WIS. 


CIVIL  SERVICE 

positions  are  very  desirable.  Good  salary,  short  hours,  easy 
work,  pleasant  surroundings,  life  positions,  steady  work,  thirty 
days  vacation  and  thirty  days  sick  leave  annually  with  pay. 
46,202  appointments  made  last  year.  No  political  pull  needed, 
roromon  school  education  sufficient.  Must  be  18  years  or  over. 
Full  Information  about  how  to  secure  these  positions  and 
questions  used  by  the  Civil  Service  Commission  free. 

COLUMBIAN  CORRESPONDENCE  COLLEGE,  WASHINGTON.  D.  C. 


I  TEACH  SIGN  PAINTING 

SHOW  CARD  WRITING  OR  LETTERING  by  mail 
and  guarantee  success.  Only  field  not  overcrowded.  My 
instruction  is  unequalled  because  practical,  personal 
and  thorough.  Easy  terms.  Write  for  large  catalogue. 
CHAS.  J.  STRONG,  Founder 
DETROIT  SCHOOL  OF  LETTERING 
Department  102  Detroit,  Mich. 

"Oldest  and  Largest  School  of  its  Kind" 
"Thoroughly  equipped  Residence  School" 


BE    AN  ENGRAVER 

LEARN  AT  HOME-EARN  $35  to  $50  WEEKLY.  We 

f ve  personal  instructions  and  furnish  necessary  tools  FREE, 
erms  reasonable.   Complete  particulars  by  mail. 

Chicago  Engraving  School.  Dept.  20.  Athenaeam  Bldg..  Chicago 


LEARN  TO  WRITE 
ADVERTISEMENTS 


FARIV  $2Sto$ioo 

A  WEEK 


We  can  positively  show  you  by  mail 
How  to  increase  your  salary,  book  mailed  fkee. 
PA(;E-DAVI8  CO.,  112  I'agre  Kailding.  Chlcairo*  I"-  or  150  Nassaa  St.,  New  York 

LEARNED  BY 
ANY  MAN 
OR  BOY 
AT  HOME 
SMALL  COST 

Send  today  2c  stamp  for  particulars  and  proof. 
0.  A.  SMITH,  Room  D  49,  823  Bigelow  SL,  PEORIA^  ILL. 


VENT 


YOU  can  start  from  the  lowest  pay- 
ing  job  and  advance  to  Structural 
Draftsman,    Structural  Engineer, 
Manager,  Superintendent  and  Contrac-  ! 
tor  by  studying  Structural  Drafting. 
Study  by  mail— no  leaving  home  or  losing 
time  from  work.  Our  courses  will  lift  you 
to  the  big  position  and  the  bigger  salary. 
Just  mark  and  mail  the  coupon  NOW! 

Chicago  Technical  College 

Home  Study  Courses 

structural  Steel,  Reinforced  Concrete,  Strength 

of  Materials,  Truss  and  Bridge  Design,  etc. 
Also  Architectural  and  Mechanical  Draft- 
ing, Machine  Drafting  and  Design,  Build- 
ers' Courses,  Plan  Reading,  Estimating, 
House  Planning,  General  Contracting. 
Select  the  course  you  prefer— mark  and  mall 
the  coupon.  Regular  and  short  courses.  Stu- 
dents study  from  blue  prints  of  buildings  and 
machinery  actually  being  constructed.  Leading 
Chicago  contractors  and  engineers  approve 
your  work.    Low  tuition,  easy  payment. 

Free  Outfit  to  Home  Study  Students.  L 
Free  Employment  Bureau.     Remember,  the 
home  study  work  is  the  same  as  In  our  college  * 
day  and  evening  classes.   We  give  both  resi- 
dent and  correspondence  courses.  State 
which  you  want. 

Clxicago  Technical  College 
608  Athenaeum  Bld^.,        Ohlcaeo,  illlnola 

Sign  the  Coupon — Mail  it  today  !  L 


CHICAGO  TECHNICAL  COLLEGE,  603  Athenaeum  BIdg.,  Chicago,  III, 

Gentlemen:  I  have  marked  with  a  cross  (X)  the  branch  or 
branches  I  am  interested  in.  Please  tell  me  how  lean 
qualify  for  a  good,  well-paying  position. 


□  Structural  Design 

□  Structural  Drafting 

□  Architectural  Draft'g 

□  Mechanical  Drafting 
a  Machine  Drafting 

□  Machine  Design 

Name  


□  Builders'  Course 

□  Plan  Reading 

□  Estimating 

□  House  Planning 

□  General  Contracting 


_Address_ 


Town- 


Resident  or  Home  Study  Course. 
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THE  OLDEST  AND  BEST 


AUTOMOBILE  SCHOOL 

Incorporated  for  $10,000.00.  The  largest,  best  equipped  and  MOST  RELIABLE  automobile  school  in  the 
country.  Unlimited  practical  instruction  on  everything  pertaining  to  automobiles.  We  guarantee  to  make 
a  chauffeur,  repairman,  tester,  salesman  and  demonstrator  out  of  you  in  a  short  time  or  we  will  Refund 
Your  Money.  We  have  arranged  with  the  Chalmers  and  Welch  Companies  to  employ  our  graduates. 
We  have  successful  graduates  in  nearly  every  State  in  the  Union 

COME  TO  DETROIT,  THE  "AUTOMOBILE  CENTER"  AND  LEARN  THE  BUSINESS 

63  out  of  every  100  autos  in  the  country  are  made  in  Detroit's  35  auto  factories 

ADDRESS 
DEPT.  P 


MICHIGAN  STATE  AUTOMOBILE  SCHOOL 


11-13-15-17  Selden  Ave., 
Near  Woodward,  Detroit 


Be  a  Show  Card  Writer 

Mastery  of  Show-card  writing  opens  the 

way  for  rapid  and  lucrative  advancement. 

Progressive  busi 
ness  firms  want 
Show-card  Writers 
to  write  cards  that 
will  sell  goods. 

Show-card  Writ- 
ing opens  two 
avenues :— Work  on 
a  good  salary  or 
business  for  your- 
self. 

You  can  master 
Show-card  Writing 
quickly  and  easily 
through  the  simpli- 
fied instructions  in 
our  new  book: 

"A  Show  at 
Sho'  Cards" 

It  tells  all  there  is 
to  know  about  this 
lucrative  profession 

"A  Show  at  Sho'  Cards" 
is  a  handsome  book  of 
320  pages,  beautifully 
bound,  has  upward  of 
150  specially  designed 
engravings  and  card 
writing  alphabets.  Tells 
you  what  tools  to  use  and 
what  materials  are  needed,  where  to  get  them  and  how  to  use  them  to 
produce  attractive  effects.  Tliis  book  will  be  sent,  charges  paid,  upon 
receipt  of  price,  $3.00,  with  privilege  of  returning  and  money  refunded 
if  not  perfectly  satisfactory. 

DESCRIPTIVE  BOOKLET  FREE 

FREDERICK  J.  DRAKE  &  CO. 

1327  Michigan  Ave.,  Chiceigo,  111. 


BE  A  BANKER 

Learn  a  profession  in  four  months  that  will  give  you  standing 
and  independence.  Splendid  opportunities.  Pleasant  work, 
short  hours,  frequent  holidays,  yearly  vacation  with  pay, 
good  salary.  Study  at  home.  Highly  endorsed.  Catalog  free. 
E.G.Alcorn,  AMERICAN  SCHOOL  OF  BANKING 

Pres.       119  McLene  Building  Columbus,  Ohio 


C  ADM  A  BIG  SALARY 
rMKIl  Be  An  Auto  Expert 


Big  demand  and  big  pay  for  chauffeurs, 
repairmen,  and  salesmen.  Our  system  of 
indi'".'  -al  instructions  by  mail  enables  you 
to  C"  f  ete  the  course  in  12  simple  lessons 
at  h.,..,e.  Send  To-day  for  Free  Book, 
particulars,  and  endorsements  of  10  lead- 
ing automobile  malcers.  We  assist  graduates  to  get  positions. 

FREE  MODEL  FURNISHED  EACH  PUPIL. 
Practical  Auto  School,  6»    Beaver  St.,  JV.  Y.  City 


LANGUAGES 


GERMAN- FRENCH -ENGLISH 
IT  AUAN- SPANISH 

or  any  other  language  learned  quickly, 
and  easily  by  the  Cortina- Phone  Method 
at  home.  Write  for  free  booklet 
today  ;  easy  payment  plan. 
Cortina  Academy  of  Languages 
922  Mecca  Bldg.,1600  Broadway, 
Cor.  48th  St. ,  New  York 


BE  A  WATCHMAKER 


Watchmakers  and  all  'round  Jewelers' 
repairers  —  in    demand    now.  Six 
months'  course  fits  you  for  a  position  —  earn  while 
you  learn,  too!  Write  for  FREE  book  — it  explains  all. 

STONE'S    SCHOOL   OF  WATCHMAKING 

912  Globe  Bldg.  ST.  PAUL,  MINN. 


The  University  of  Chicago 

HONE 

STUDY 

20th  Year     U.  ofCA  DiV20l  ChicaioTIlT: 


offers  850  class-room  courses  to  non-resident 
students.  One  may  thus  do  part  work  for  a  Bach- 
elor's degree.  Elementary  courses  in  many  sub- 
jects, others  for  Teachers,  Writers.  Accountants, 
Bankers.  Business  Men,  Ministers,  Social  Workers, 
Etc.  Begin  any  time. 


Learn  Electric  Signalling 

At  Home — By  Mail 

A  splendid  profes- 
sion.   Great  oppor- 
tunity.  Big  demand 
,  by  railroads  for  sig- 

nal engineers.  More  men  needed  all  the  time  to  fill  vacant 
positions.  You  can  keep  present  position  while  learning. 

$1,800  TO  $4,500  PER  YEAR 
Rapid  advancement  from  the  first.  Easy  to  learn.  Takes 
but  short  time.   Write  today  for  free  booklets.  Do  not 
put  this  off    Special  offers  to  new  students. 
DEPARTMENT  OF  SIGNALLING,  Desk.  1199.  491  Cass  St..  CniCAGO 


MEN  WANTED 

4(S=Prepare  as  Firemen,  Brakemen,  Electric  Motormen, 
and  colored  Train  Porters.  Hundreds  put  to  work— 
$65  to  $150  a  month.  No  experience  necessary.  500 
more  wanted.  Enclose  stamp  for  Application  Blank. 
Name  position  you  want. 

I.  RAILWAY  C.  I.  Dept.  35  Indianapolis,  Ind. 

LEARN  WATCH  REPAIRING 

Be  a  watchmaker— you  can  learn  this  profitable  trade  by 
correspondence  in  a  few  weeks  in  your  own  home  by  the 
DeSelms  Chart  System.  After  you  complete  the  course  you 
will  know  a  watch  from  A  to  Z.  You  will  know  just  what 
the  matter  is  and  how  to  repair  one.  When  you  g^raduate 
you  will  be  a  practical  watchmaker  and  repairer  and 
competent  to  fill  any  position.  Positions  for  our 
graduates. 

Ask  for  our  Free  Book.  It  explains  our  system  and  terms. 
THE  DeSELMS  WATCH  SCHOOL 

23  Perry  Street  ATTICA,  INDIANA 
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Let  Us  Show  You  How  to  Eanii! 
$3,000 to  $10,000  a  Yl9i 

in  the  Real  Estate  iBusinesi 


Our 

President 


If  you  are  ambitious  to  better  your  condition — if  you  want  to  establish 
yourself  in  a  splendid  paying  business  requiring  no  capital— send  us  your 
name  and  address  and  we  will  mail  you — free — a  valuable  62'page  pros- 
pectus explaining  our  system  of  money-making,  without  interfering  with 
your  present  occupation.  We  have  perfected  a  thoroughly  practical 
scientific  method  of  teaching  by  mail  the 

Real  Estate,  Brokerage  and 
Insurance  Business 

Under  our  plan,  we  teach  these  big  money-making  branches.  "When  yoa 
are  thoroughly  quaUfied  to  make  a  success  of  the  business,  we  appoint  you 

Special  Representative 

This  gives  you  a  chance  to  identify  yourself  with  the  oldest  and  largest 
Co-operative  Keal  Estate  and  Brokerage  Company  in  America.    By  our 
system  you  can— if  you  will— be  making  money  in  a  few  weeks  with- 
out conflicting  in  any  way  with  your  regular  work.    Our  Co-opera- 
tive Department  will  give  you  more  choice,  salable  property  to  han- 
dle than  any  other  concern  in  the  world.    So  the  sooner  you 
investigate  our  plan,  the  sooner  you  will  get  your  name  on  your 
own  real  estate  signs  and  be  ready  for  business. 

Valuable  Commercial  Law  Course  Free 


To  each  of  our  representatives  we  also  give  a  thorough  course  in  commercial  law  without 
cost.  The  instruction  is  indispensable  to  any  man  who  wants  to  make  his  way  in  the  business 
world.  We  teach  you,  free,  everything  you  need  to  know  to  successfully 
meet  legal  problems  that  may  arise  in  any  business  [transaction. 
And  we  also  furnish  you  free  legal  advice  whenever  you  require  it. 


Send  For  This  Book  Now 

Our  Big  62-Page  Free  Prospectua  will  prove  of  great 
Interest  and  real  vaiue  to  anyone,  but  it  is  of  vital  Import- 
ance to  oflSce  employes,  salesmen,  agents,  clerks,  solicitors 
and  others  who  are  ambitious  to  enter  the  realms  of  better 
things  la  business.   This  book  is  an  inspiration  to  the  indif- 
ferent, a  spur  to  the  laggard,  and  a  stimulous  to  the  ambitious. 
It  deals  with  the  great  problems  of  business,  and  points  the 
only  sure  way  to  the  complete  mastery  of  Real  Estate,  Broker- 
age and  Insurance,  three  of  the  most  profitable  branches  of 
modern  business,   which   have   made   many   millionaires  and 
brought  great  prosperity  to  tens  of  thousands  of  active,  energetic 
men  all  over  the  land. 

MAIL  THE  COUPON  TODAY 

Don't  procrastinate.   Act!    Anything  that  is  worth  doing  is  worth 
doing  promptly.    Resolve  to  send  for  this  big  free  prospectus,  and 
send  for  it  right  now,  while  the  matter  is  before  you.   "I'll  do  it  to- 
morrow" has  been  the  grave  of  countless  good  intentions.   "I'll  do 
it  today"  is  the  solid  rock  on  which  to  build  the  only  enduring  success. 

Just  clip  the  coupon,  fill  it  out,  sign  and  send  today.   By  return 
mall  you  will  receive  free  the  Invaluable  book,  which  to  thousands  of 
ambitious  men  has  proved  the  key  that  opens  the  door  of  great 
achievements  in  business. 

INTERNATIONAL  REALTY  CORPORATION 

1336  Manhattan  Building,  Chicago 


COUPON 

The  International  Realty 

Corporation. 

1336  Manhattan  Building,  Chicago 

Please  send  me,  by  return 
mail,  your  big  62-page  Free 
Prospectus  and  oblige. 


Name  

Address . 
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How  You  Can  Get 

An  Automobile 

FREE 

We  want  honest,  sober  young  men 
in  every  county  to  learn  at  home  to 
repair,  run,  and  to  teach  others,  and 
then  sell  the  COEY  "FLYER," 
a  6  cyhnder,  50  H.  P.,  5  passenger 


Automobile— "  The  World's 
Value/'    Write  for  full 
particulars  how  you  can 
get  one  free  —  address: 

C.  A.  Cocy's 
School  of^ 
Motoring 

Dept.  208 
1424-26  MICHIGAN  AVE. 
CHICAGO,  ILL. 


Best 


Per  Week 


If  You  Earn  Less 

We  can  DOUBLE  your  salary  or  income 

by  teaching  you  how  to  write  catchy, 
intelligent  advertising.  Our  system  of 
Instruction  by  Mail  has  the  hearty 
endorsement  of  the  great  experts  and 
publishers.  Illustrated  Prospectus  Free. 
We  will  show  you  how  to  earn  $25 
to  $100  per  week.  Write  TODAY  to 

Powell  School  of  Advertising 

1617  Meyrowitz  BIdp.,  Fiflh  Avenue,  New  York 

Established  1901 


®  Learn  a  Paying  Profession  G? 


that  !isf5nres  you  a  orood  income  and  position  for  life. 
For  seventeen  years  we  have  successfully  taught 

PHOTOGRAPHY 

Photo-Engraving  and  Three-Color  Work 

Our  pradiiateB  earn  $20  to  $50  a  week.    We  assist  them  to  secure 
these  positionH.  Learn  how  you  can  become  succiessful.  Terms 
easy-  living  inexpensive.    Write  for  catalogue— NOW  ! 
ILLINOIS  COLLEGE  OF  PHOTOGRAPHY.  999  Wabash  Avenue.  Effingham,  III. 


A  Course  of  Lessons 
In  Drugless  Healing 

(Mechano-Therapy) 


FREE 


Not  one  cent  to  pay 
either  now  or  later  —  no 
obligation  of  any  kind. 
Just  your  simple  request 
will  bring  you  this  valuable  course  of  62  lessons 
by  return  mail  without  cost.  This  offer  is  strictly  limited.  We 
reserve  the  right  to  withdraw  it  at  any  time  without  notice. 
So  don't  wait  a  minute.  Send  your  acceptance  right  away. 

Why  We  Are  Making  This  Offer 

We  want  the  public  to  know  the  real  truth  about  Drugless  Healing. 
Besides,  these  free  lessons  will  demonstrate  just  how  thoroughly,  and  in 
what  a  surprisingly  short  time  you  can  master  this  wonderful  new  profes- 
sion, at  home  or  in  class,  without  interfering  with  your  regular  occupation. 

If  You  Want  to  Earn  $2500  to  $6000  a  Year 

if  you  want  an  established  profession  that  is  remarkably  profitable,  if 
yon  want  to  become  master  of  your  own  and  others'  health  and  happiness, 
then  send  for  the  free  course  and  see  what  Drugless  healing  has  to  offer 
you.  Hundreds  of  successful  graduates  demonstrate  the  wonderful  effici- 
ency of  our  methods.  How  about  yourself?  Are  you  satisfied  —  healthy 
—  happy  —  making  all  the  money  you  want?  If  not.  get  posted  on 
Drugless  Healing  right  away. 

Remember-This  Offer  is  Limited  write  now  for 

FREE  course  of 

lessons.  Don't  wait  to  think  it  over.  Get  the  facts— the  real  truth— learn 
what  you  can  earn  as  a  Mechano-Therapist.  The  FREE  62-lesson  course 
and  our.  free  book  explain  all.    Send  a  postal  or  letter  RIGHT  AWAY. 

AMERICAN  COLLEGE  OF  MECHANO-THERAPY 
Dept.  6S2,  St  W.  Randolph  Street  Chicago,  III. 


LEARN  TO  BE  A  WATCHMAKER 

BRADLEY  POLYTECHNIC  INSTITUTE 

Horological  Department,  Peoria,  Illinois 

Largrestand  Best  Watch  School  in  America 

We  teach  Watch  Work.  Jewelry,  Engrav- 
ing, Clock  Work,  Optics.  Tuition 
reasonable.  Board  and  rooms  near  school 
at  moderate  rates.  Send  for  catalog  of 
information. 

BRADLEY,  Dept.  S.,  PEORIA,  ILL. 


rn'lf,lnm'W'.i-J*J 

lEARN  TELEGRAPH 

Morse  or  Wireless.    Station  Agency  work 
lalso  taught.    Splendid  opportunities.  Grad 
luates  as.«isted.   We  own  and  exclusively  occupy'^ 
Itwo  large  modem  buildings  equipped  with  R.  K. 
iDispatchers  and  Western  Union  Wires  and  Complete  Wire- 
I less  Station.    Oldest  and  largest  school— est.  38  years.  In- 

I vestment $25,000.  Endorsed  by  Railroad, Wireless 
Western  Union  Officials.     Expert,  practical 


land 

■  teach) 

I  Easy  payments. 


■  teachers.   Living  expenses  may  be  earned.   Tuition  low 
lents.  Correspondence  courses  also.  Catalogs  Free.  I 

lodge's  Telegraph,  Railway &Wireless  Institute 
Sth    Street        Valparaiso,  Ind.i 

LEARN  ^WATCHMAKING 

refined,  profitable  labor— Competent  men  always  in  demand. 
We  teach  it  thoroughly  in  as  many  months  as  it  formerly  took 
years.  Does  away  with  tedious  apprenticeship.  Money 
earned  while  studying.  Positions  secured.  Send  for  catalog. 
St.  Louis  Watchmaking  School,  St.  Louis,  Mo. 

ELECTRICITY 

Complete  in  One  Year 

SCIENTIFIC  ELECTRICITY 
IN   ALL   ITS  BRANCHES 

Bliss  Electrical  School 

studies  restricted  to  theoretical  and  prac- 
tical electricity,  mechanical  drawing  and 
necessary  engineering  work.  Teaches  simplicity,  concentra- 
tion, hard  work.  For  young  men  of  energy  and  character. 
20  year.s  of  greatest  success.  Graduates  hold  .'irst-class 
positions.   Opened  Sept.  Write  for  catalog. 

15  Talfoma  Ave.,  WASHINGTON,  D.  C. 
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HORTHAND 


Now  Taught  By  Mail — in  18  Easy  Lessons i 

You  positively  can  learn  shorthand  right  at  home  complete  in  18  lessons.  We  guarantee  it.  The 
new  and  wonderful  shorthand  taught  by  us  is  now  used  in  more  than  2000  resident  schools  and  colleges  — including  the  ^ 
public  schools  in  Boston,  Denver,  Spokane,  Seattle,  Minneapolis,  St.  Paul,  Omaha,  Buffalo,  Kansas  City,  Rochester,  N.  Y., 
Evansville,  Ind.,  and  nearly  600  other  cities  in  the  U.  S.  The  remarkable  results  attained  with  the  shorthand  we  teach 
have  made  it  the  most  popular  system  in  America  today.  Simple,  legible,  accurate— pronounced  by  shorthand  experts  to  be 
the  easiest  to  learn,  to  read,  and  to  write.  No  shading,  no  positions,  no  arbitrary  outhnes  to  memorize,  no  tedious  study 
and  practice  as  with  other  systems.  Words  never  heard  before  can  be  written  scientifically  and  read  like  print.  The 
monthly  shorthand  magazine  supplied  our  students  is  read  by  nearly  50,000  men,  women  and  children.  Contains  master- 
pieces of  literature  and  articles  on  science,  business,  etc.,  all  written  in  shorthand.  Thousands  have  been  fascinated  and 
benefited  by  this  novel  means  of  mental  training  and  development. 

Everybody  Can  Use  SHORTHAND 

Make  up  your  mind  to  learn  shorthand  —  today,  now.  It 
is  more  than  a  wonderful  money-making  profession  —  it  is  a 
remarkable  accomplishment,  a  business  asset,  a  time-saver 
and  daily  aid  to  ministers,  lawyers,  students,  newspaper 
reporters,  authors,  and  men  and  women  required  to  do 
writing  in  any  form.  Woodrow  Wilson  wrote  his  entire 
"History  of  the  American  People"  in  shorthand  before  it 
was  typewritten.  Mrs.  William  Jennings  Bryan  learned 
stenography  in  order  to  be  of  greater  personal  service  to 
Mr.  Bryan.  Shorthand  is  a  tremendous  advantage  in  taking 
minutes  of  conversations,  public  speeches,  meetings,  lectures, 
telephone  messages,  memoranda,  private  data,  etc. 

The  Stepping-Stone  to  Success 

Shorthand  has  been  a  big  factor  in  the  success  of  many 
men  and  women  foremost  in  business,  political,  and  pro- 
fessional life.  Among  the  conspicuous  examples  of  men  who 
have  risen  to  prominence,  power  and  wealth  by  aid  of  short- 
hand are :  Geo.  W.  Perkins,  partner  of  J.  Pierpont  Morgan 
and  organizer  of  the  Harvester  Trust ;  Wm.  H.  Newman, 
Pres.  N.  Y.  Central  Lines ;  Hon.  Frank  S.  Black,  Ex-Governor 
of  N.  Y.;  Darius  Miller,  1st  Vice  Pres.  Burlington  Railroad  ; 
Geo.  B.  Cortelyou,  Priv.  Secretary  to  Presidents  McKinley 
and  Roosevelt,  Member  of  Roosevelt's  Cabinet,  and  now 
President  of  the  Consolidated  Gas  Co.,  New  York;  Edward 
Bok,  Editor  of  the  Ladies  Home  Journal. 

To  the  young  man  or  woman  seeking  profitable  employ- 
ment and  rapid  advancement  we  say— LEARN  SHORTHAND! 
It  is  the  short  cut  to  success.  To  any  man  or  woman,  am- 
bitious for  self-improvement  and  greater  business  power,  we 
say-LEARN  SHORTHAND  ! 

learn  Right  at  Home  ?°sS?1^"?k""lam^\°i"i^ 

you  learn.  Give  us  your  spare  time  only.  Personal  instruction 
by  experts.  Surprisingly  low  cost.  Easy  Payments.  We 
offer  complete  stenographic  courses  by  mail  —  Shorthand, 
Typewriting,  Office  Practice,  Dictation,  Business  English, 
Secretarial  Work,  Court  and  General  Reporting.  Type- 
writers furnished.  Stenography  has  advanced  thousands 
from  poverty  and  hard  work  to  fine  salaries  and  easy  hours. 
Positions  everywhere.  If  you  earn  less  than  $25  a  week 
write  today  for 

FREE  Shorthand  Book  IfZl^A^^Xtir  ✓ 

those  having  a  knowledge  of  shorthand  and  typewriting.  ^ 
Mail  the  coupon  at  once  and  we  will  send  this  hand-  C. 
some,  illustrated  booklet  free.     Get  into  a  fasci-     ^         U.  of  C. 


Private  Secretaries  Make  Big  Money 

Expert  stenographers  are  in  great  demand  and  earn  hand- 
some salaries  as  Private  Secretaries  to  Bankers,  Merchants, 
Kailroad  Executives,  Publishers  and  others  occupying  im- 
portant positions  in  the  business  world.  The  Private  Secretary 
comes  into  personal  contact  with  big  men  and  has  unusual 
opportunity  for  advancement. 


The  Ideal  Work  for  Women 

stenography  is  the  most  attractive  and  profitable  profession 
open  to  young  women.  Capable  women  stenographers  earn 
more  money  than  school  teachers,  trained  nurses,  dress 
makers  or  clerk-s.  Easy  hours  —  unusual  opportunities  for 
advancement.  The  private  secretary  to  one  of  the  Standard 
OflBcials  earns  810,U00  a  year. 


Court  Reporter— Profession  of  Big  fncomes 

CJourt  reporting  is  one  of  the  best  paid  professions  in 
America.  Many  earn  S5,000  to  815,000  a  year.  In  this  field, 
as  in  all  other  kinds  of  stenograpliic  work,  women  have  equal 
opportunities  with  the  men.  Many  brilliant  court  reporters 
are  women. 

CHICAGO  UNIVERSITY  OF  COMMERCE 

Box  103B,  CHICAGO,  U.  S.  A. 


some,  iiiustratea  oooKiet  tree,  ijet  into  a  lasci-  ^  U. 
nating  profession  that  i)ays  big  money  and  leads  d 
to  the  high  places.    Don't  stick  to  a  noorly  paid  ^ 


ox 
103  B 
Chicago,  III. 


.iob  until  too  late  to  change.    Any  t)er8on  Ic 
years  of  age  with  a  common  school  education 
can  take  up  our  courses.    A  19  year  old  ^ 
writer  of  the  system  we  teach  established     ^  GENTLEMEN  : 

n  world's  record  for  speed  and  accuracy        ^  Please  send  me  free  of 
in  public  contest  with  the  speediest    ^     all  charge.  Booklet  and 
shorthand  experts  of  the  world.       W    particulars  regarding  your 
bend  today  lor  list  of  official  coiirt    ^      home-studv  shorthand  and 
reporters    and    particulars   of      ^    stenographic  courses, 
remarkable    feats  you ng 
peoi)le  have  accomplished 
with   the    shorthand  ^ 
taught  by  us.  ^ 

>,A1\TE  

Mail  the  free  cou-  ^ 
pon  or  send  ^ 

postal  card    ^  address  

now.  ^ 

^^^^■^    City  State  
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COLLARS 

CUFFS  AND  BOSOMS 


Why  Don't  You 
Wear  Linene  Collars? 

Now,  honestly,  is  it  for  any  real  good 
reason  except  that  you  have  never  tried 
them  ?  Send  us  6  cents  in  U.  S.  stamps 
for  sample  and  give  it  a  fair  trial.  Or, 
better  still,  buy  a  box  of  1 0  for  25  cents 
at  the  store  or  send  us  30  cents  to  cover 
cost  of  mailing  you  a  box.  State  size 
and  style,  but  try  them  anyway. 

Beautiful  catalogue  free 

REVERSIBLE  COLLAR  COMPANY 
Department  U,  BOSTON,  MASS. 


HERE  YOU  ARE  BOYS  t^^^f^ 

Grandpa.  Everyone  will  notice  it  on  the  lapel  of 
your  coat  and  try  to  get  a  closer  look  at  it.  All  you 
have  to  do  is  press  the  bulb. — Foxy  Grandpa  will 
finish  the  job  by  squirting  a  fine  stream  of  water 
over  the  inquisitive  one.  Will  squirt  20  feet.  Great- 
est joke  out.  Order  one  today  and  fool  your 
friends.  Price  15c.  Foxy  Grandpa  and  Hooligan 
both  for  25c.  5  for  50c  or  1  doz.  for  $1.0n.  A  beau 
tiful  fountain  pen  free  with  every  $1.00  order. 

AMERICAN  SUPPLY  CO..  ST.  PAUl.  MINN. 


LEARN  PIANO  TUNING  AT  HOME 


You  can  learn  quickly  and  easily  by  devoting'  your  spare  time  to  the  study  of 
our  Correspondence  system.  Our  wonderful  invention,  the  Tune-a-Phone, 
gives  the  exact  number  of  beats  that  should  occur  in  the  test  intervals.  With 
it  the  student  knows  what  the  result  should  be.  It  eliminates  guesswork. 
Our  graduates  earn  $5  to  $10  a  day  the  year  round.  We  furnish  full-sized 
action  model  and  necessary  tools.    Write  for  valuable  book  FREE. 

Niles  Brj  ant  School  of  Piano  Tuning,  47  Pine  irts  Bldg.,  Battle  Creek,  Mich.  .U.S.A. 


Chiropractor 

Make  a  Large  Steady- 
Income.  20,000,000 
Americans  Support 
"Drugless"  Healing. 
Learn  How  to  Treat 
Them  by  Chiropractic 

AND  $3000  A 

m  $5000  m 

DEMAND  FOR  GRADUATES  IN  ALL  PARTS  OF  COUNTRY 

A  doctor  of  Chiropractic  can  prove  a  patient's 
curability.  The  results  are  often  astounding  after  only 
a  few  minutes'  adjustment  by  a  skilled  graduate. 
People  pay  gladly  big  fees  for  real  benefit  and  the 
trained  Chiropractor  rapidly  grows  financially  inde- 
pendent and  socially  prominent. 

Y^,,  r^ari  I  fkofn  t'^i^  new  and  useful  pro- 
t  v^dii  fession  in  your  spare  time 

by  mail  at  home  and  in  class.  The  course  is  simplified, 
very  liberally  illustrated,  and  with 
12  big  charts— free  to  every  student 
— makes  an  absorbing  study  of  the 
human  body  and  its  ailments. 
It  can  be  easily  and  quickly  made 
to  pay  for  itself.  All  you  need  is 
ambition  and  a  common  school 

education.  Learn  how  to  detect  the  cause  of  disease 
and  treat  it  direct  by  adjustment.  Be  a  doctor  of  Chiro- 
practic—  a  fascinating  profession  of  almost  unlimited 
social  and  financial  possibilities.  Write  today  for 
special  terms  in  force  now,  free  illustrated  catalog, 
and  proof  of  the  wonderful  professional  and  financial 
success  of  our  graduates. 

NATIONAL  SCHOOL  of  CHIROPRACTIC 
Dept.  1 10,  1553  W.  Madison  St.         CHICAGO,  ILL. 


Dr.  Walter,  one 
of  our  graduates, 
made  over  $1000 
the  first  90  days 


STUDY 
LAW 
AT 

HOME 


The  oldest  and  most  successful  school 
in  the  world,  teaching  law  by  the  corre- 
spondence plan,  will  send  Free  its  beautiful 
catalog  and  testimonials  showing  how 
thousands  of  ambitious  men,  through  its 
Regular  College  Course,  became  success- 
ful practitioners,  and  how  other  thous- 
ands climbed  to  commanding  business 
positions  by  taking  The  Business  Law 
Course.  Easy  Payment  Plan. 
THE  SPRAGUE  CORRESPONDENCE  SCHOOL  OF  UW 

257  American  Building      Detroit,  Mich. 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know 

Now  we  will  not  griveyon  any  grand  prize — 
or  a  lot  of  free  stuff  if  you  answer  this  a,d.  Nor 
do  we  claim  to  make  you  rich  in  a  week.  But 
ii  you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  make  money,  send 
a  copy  of  this  picture  with  6c.  in  stamps  for  portfolio 
of  cartoons  and  sample  lesson  plate,  and  let  us  explain. 
The  W.  L.  Evans  School  of  Cartooning 
321  Ball  Bldg.,  Cleveland,  O. 


LEARN  WATCHMAKING  ^^^^Sss^fi 

school    endorsed  by  leading 
jewelers.  Positions  secured  for  graduates.  Send  for  Free  catalogue. 

CHICAGO  SCHOOL  OF  WATCHMAKING 
Dept.  20,  59  E.  Van  Buren  St.  CHICAGO 


A  SCHOOL  WITHIN  ITSELF 

There  are  XX  chapters  in  all,  XIX  carrying  you  from  the  fundamental  principles  of  electricity  on  through  the 
various  branches  to  a  point  where  the  careful  student  comprehends  the  complete  designing,  care  and  operation 
of  a  dynamo  or  motor,  and  one  chapter  on  electric  automobiles,  outlining  their  construction,  care  and  opera- 
tion, and  all  about  storage  batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to  the 
point.  After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  lo  brinjf  clearly  to  his  mind  the 
points  he  needs  to  know  reprarding  same.  The  book  contains  a  dictionary  defining  1500  Electrical  Words,  enabling  the  reader 
to  ascertain  the  meaning  of  any  electrical  word,  term  or  phrase  used  in  this  book,  as  well  as  hundreds  of  others  in  common  use. 
All  required  tables  necessary  in  the  study  are  in  it. 

$2.00  PER  COPY— SIXTH  EDITION— 30,000  COPIES  SOLD. 

not  satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in  connection  with  the  sale  of  a  book.  But  we  have  no  fear  of  its 
return.  Your  decision  will  be  what  thousands  of  others  have  been.  Money  would  not  buy  it  if  it  could  not  be  duplicated. 
We  could  print  testimonials  by  the  hundreds.     It  is  best  to  order  and  be  your  own  judge  of  its  merits. 

Armatures  and  Fields  Wound  —  Commutators  Filled 
AMERICA'S  GREATRST  REPAIR  WORKS 


CLEVELAND  ARMATURE  WORKS,  49  &  St.  Clair  Ave.,  Cleveland,  Ohio 
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Two  Big  Books  Ideal  For  Christmas  Giving 

This  picture  shows  a  copy  of  "Their  Yesterdays"  wrapped  and 
tied  (no  string  used)  with  special  package  band  of  "Christmas  Greet- 
ings"— no  extra  charge. 

Ask  your  bookseller  to  show  you  these 

Two  Attractive  Christmas  Packages 

They  can  be  mailed — they  are  not  sealed 
This  picture  shows  a  copy  of  "The  Winning  of  Barbara  Worth"  fl®^ 
wrapped  and  tied  (no  string  used)  with  special  package  band  of 
"Greetings  of  the  Season"— no  extra  charge. 

First  Printing  One-Half  Million  Copies 

<][  Philadelphia  North  American — Best  sellers  run  away  and  hide 
when  the  author  of  "The  Shepherd  of  the  Hills"  comes  into  the 
running. 

Harold  Bell  Wright's 

New  Story  of  the  Love  of  a  Man  and  a  Woman 

THEIR  YESTERDAYS 

^  Tender  with  sentiment,  pathos,  reaHsm.  Honors  the  home, 
supremely  glorifies  the  wife  and  mother — delightfully  wholesome. 

Illustrations  in  Colors  by  F.  Graham  Cootes.  Cloth,  12mo.  $1.30  Net 

Bound  uniform  with  ''Barbara  Worth" 

Harold  Bell  Wright's  Latest  and  Biggest  Novel 
Second  Printing  750th  Thousand 

The  Most  Popular  Book  in  the  World 


''A  book  that  will  mould 
and  make  nations/' 


THE  WINNING 
OF  BARBARA  WORTH 

A  Present-Day  Story  of  Reclamation  and  Love 

Ulustrations  made  on  the  scenes  of  the  story  by  F.  Graham  Cootes 

Cloth,  12mo.   $1.30  Net 

Other  Novels  by  Mr,  Wright  Uniform  With  Above 

That  Printer  of  Udell's,  The  Shepherd  of  the  Hills,  The  Calling  of  Dan  Matthews 

n  FOR  DESIRABLE  GIVING  BY  PARTICULAR  GIVERS— Their  Yesterdays" 
and  "The  Winning  of  Barbara  Worth"  with  extra  Ooze  Tan  Calf  Slip  Cover  that  fits 
neatly  over  the  regular  cloth  bound  edition  (easily  removed)  making  an  elegant  pres- 
entation edition.    Each  $2.00  Net. 


?r^°<!^sAi\'ero"^^of\ifeThe  Uncrowncd  King 

<lf  The  message  Harold  Bell  Wright  gave  to  the  world  in  Novel  form  in  "The  Calling  of  Dan 
Matthews"  and  then  again  in  Allegory  in  this  story  of  "The  Uncrowned  King"  is  so  vital  to 
the  race  that  it  will  have  its  influence  on  generations  even  beyond  our  own. 

Illustrations  by  John  Rea  Neill.   16mo.  Cloth  50  Cents  Net,  Full  Leather  $1.00  Net 

RnniC  PATAI  nft  PRPF  our  mammoth  cataloR-.  size  8>^x5>^  ■inches,  advertises  books  of  all  the  publishers 
DUUI\  Urt  I  ni-UU  ri\tb  at  big  savings.  Bibles.  Periodicals,  etc.   Write  us  for  it  today. 


page.    Books  on  all  subjects.    Hundreds  of  Fine  Sets  and  Fine  Bindings  for  your  library. 

Catalog  sent  postage  prepaid,  free  on  request. 


Bargains  on  every 
Every  book  carried  in  stock. 


The  Book  Supply  Company  ^stlisVw.'.yiJ.o^n^e's'i'e';?  Chicago 


EstabUshed  1895 


E.  W.  REYNOLDS,  President 


Over  Three  Million  Harold  Bell  Wright  Books  Have  Been  Sold 

For  Sale  at  All  Bookstores  Or  by  the  Publishers— The  Book  Supply  Company 
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Hey  You!  Don't 
You  Know  Any 


Better  Than  That?'' 

OF  course,  he  doesn't  or  he  wouldn't  be  where  he  is — 
he  wouldn't  be  doing  manual  labor  at  small  pay 
and  stand  for  being  bullied  around  by  the  boss. 
Men  who  do  stand  for  this  sort  of  thing  neglected  their 
opportunities-they  didn't  realize  that  they  needed  something  beside  brawn  to  get 
ahead  m  the  world,  grains  count  for  more  than  brawn,  and  training  plus  brains 
will  place  you  m  a  position  where  j^oa  will  be  boss  instead  of  bossed,  where  you  can 
do  the  ordering  and  the  other  man  the  work,  where  you  will  get  the  money  for 
what  you  know,  not  for  what  you  do.  . 

How  you  can  get  the  training  you  need 

tiou^men'^Ter^Xfp^^TT.^^^  ^^^^^  the  benefit  of  ambi- 

hZe^r^ivTn/l  ln;i.  ^Thf '3^'""^'?''  -^^J^^^^fkes  It  possible  to  obtain  an  education  without  leaving 
home  or  giving  up  work.    The  American  School  brings  a  college  course  and  special  training  to  you  right 

in  your  own  home,  no  matter  where  you  live.  It  will  train  you 
in  any  branch  of  Engineering,  Business  and  Law  or  prepare 
you  for  entrance  into  any  resident  college. 

Are  you  satisfied  with  your  present  job  and  salary?  If  not, 
why  don  t  you  get  the  training  you  need  to  hold  a  better  job? 
The  training  you  receive  from  the  American  School  of  Corre- 
spondence will  not  only  help  you  to  earn  more  money,  but  will 
start  you  on  the  road  to  success  and  enable  you  to  enjoy  the 
good  things  of  life.  Just  try  it  a  year— pay  as  you  go— all  we 
ask  IS  that  one  hour  a  day  be  spent  in  faithful  and  conscien- 
tious study. 

Write  us  now,  while  the  subject  of  self-betterment  is  up- 
permost in  your  mind.  Tell  us  how  far  you  went  in  the  public 
schools,  what  you  are  doing  now  and  what  you  would  like  to 
be.  We'll  give  your  case  special  attention— help  you  decide 
on  the  best  course.  Check  the  coupon  and  mail  it  now,  be- 
fore you  forget  it. 

American  School  of  Correspondence 

CHICAGO,  U.  S.  A. 


This  is  your  Opportunity 

Check  the  course  you  wani  and  mail  the  coupon  now 


American  School  of  Correspondence,  Chicago,  U.  S  A. 

Please  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  for  the  position  marked  '  X.  '    Pop.  Mech.  12-12 


.Electrical  Engineering' 
.  Elee.  Light  &  Power  Supt. 
.Electrical  Wireman 
.Telephone  Expert 
.  Architect 

.  Itiiildiiig'  Contractor 
.  Architectural  Uraftsman 
.  Structural  Engineer 
.Concrete  Engineer 
.Civil  Engineer 
.Surveyor 

.Mechanical  Engineer 
.  Mechanical  Draftsman 
.Steam  Engineer 
.Stationary  Engineer 
.(Jas  Engine  Engineer 
.  Autoinol)ilc  Mechnnioian 


.Lawyer 
.Boolilieeper 
.Stenographer 
.Private  Secretary 
.  Accountant 
.Cost  Accountant 
.Cert'f'd  PnbUc  Ace'nt 
.Auditor 

.Business  Manager 
.Fire  Ins.  Inspector 
.Fire  Ins.  Adjuster 
.Fire  Ins.  Expert 
.Moving  Picture  Op'r 
.Sanitary  Engineer 
.Reclamation  Eng'r 
.Textile  Boss 
.(College  Preparatory 


Name 
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A  Book  of  Valuable  Ideas 
for  Beautifying  the  Home 


FREE! 


YOUR  paint  dealer  will  furnish  you  FREE  the  1913  edition 
PA12  of  our  book  "The  Proper  Treatment  for  Floors,  Wood- 
work and  Furniture"  and  two  samples  of  Johnson's  Wood 
Dye  and  Prepared  Wax. 

You  will  find  this  book  particularly  useful  if  you  are  con- 
templating building — if  you  are  interested  in  beautiful  interiors 
— if  you  want  to  secure  the  most  artistic  and  serviceable  finish  at 
least  expense.  This  book  is  full  of  valuable  information  for  every- 
one who  is  interested  in  their  home. 

Johnson's  Wood  Dye 

is  a  dye  in  every  sense  of  the  word — it  penetrates — deeply— into  the  wood  bringing  out  its  natural 
beauty  without  raising  the  grain.  It  dries  in  30  minutes  and  does  not  smudge  or  rub  off.  It  is 
made  in  sixteen  beautiful  shades,  as  follows: 


m.  126  Light  Oak 
No.  123  Dark  Oak 
No.  125  Mission  Oak 
No,  140  Early  English 


No.  110  Bog  Oak 
No.  128  Light  Mahogany 
No.  127  Ex.Dk.Mahog. 
No.  129  Dark  Mahogany 


No.  130  Weathered  Oak 
No.  131  Bronvn  Weathered 
No.  132  Green  Weathered 
No.  121  Moss  Green 


No.  122  Forest  Green 
No.  172  Flemish  Oak 
No.  178  Bronvn  Flemish 
No.  120  Fumed  Oak 


i 


Ask  your  painter  or  paint  dealer  to  show  you  panels  of  wood 
finished  with  Johnson's  Wood   Dye   and   Prepared  Wax. 

Johnson's  Prepared  Wax 

is  a  complete  finish  and  polish  for  all  wood — floors,  woodwork  and  fur- 
niture—including pianos.    Just  the  thing  for  mission  furniture.  Very 
easy  to  use.  Can  be  successfully  applied  over  all  finishes,  imparting 
a  velvety,  protecting  finish  of  great  beauty. 

Johnson's  Artistic  Wood  Finishes  are  for 
sale  by  leading  paint,  drug  and 
1  hardware  dealers  everywhere. 
Ask  for  the  FREE  book  and 
samples.    If  your  dea  ler  does 


not  have  them,  mail  this  ^  Please 
coupon  and  we  will  see  ^^cree^^^*^ 
that  you  are  supplied,  y,,,  ^^er 

^cannot  supply 
S.  C.  Johnson  #     you  with  booklet 

&C    _  A       edition  PA12  a  n  d 

OOn  ^     samples    or  John- 

Rii<>;no  WJ«  son's  Wood  Dye  and 

Kacme,  Wis.  ^  Prepared  Wax,  fill  out 
The  Wood  Finish-  ^  this  coupon  and  mail  to 
ing  AuihoTititt  C.  Johnson* Son, Racine, 


Wis.  Mention  shades  of  Dy< 
desired. 


Polishinr  Fnrnitiire  With 
JOHNSON'S  PREPARED  WAX 


Colorlag 


Wood  With  JobD 
■on's  Wood  Dye  . 
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earing  Out 


Vp  and  down—in  and  out 
—rain  and  sliine—year  in 
and  year  out— wearing  out 
the  steps— wearing  out 
tliemselves—but  getting 
nowliere—tliat's  tlie  life 
tragedy  of  tliousands  wlio 
would  have  reached  high 
positions  if  they  only  had 
the  right  training. 

How  about  you? 
Aren't  you  tired  of 
wearing  out  the  steps 
without  making  any 
real  progress  ? 

STOP- 
There's  a  ^ 
way  to 
better 
things. 


Every  month,  over  four  hundred  men  of  all  ages 
and  occupations  volunfarily  report  advancement 
in  position  and  salary  wholly  due  to  I.  C.  S. 
training.  You  simply  cannot  dodge  a  fact  like 
that.  It  means  that  these  men  have  stopped 
**  wearing  out  the  steps  "  that  lead  nowhere,  and 
have  made  a  place  for  themselves  in  the  world. 

The  same  way  by  which  these  men  succeeded 
is  open  to  you.     Surely  you  have  sufficient 
ambition  to  learn  what  that  way  is.  Finding 
out  costs  you  nothing  and  involves  no  obligation 
on  your  part. 

In  the  attached 
coupon  you  will  find 
the  occupation  that  has 
always  appealed  to  you. 
Now  —  why  shouldn't 
you  win  success  and 
happiness  in  that  chosen 
line  of  work  instead  of 
grinding  yourself  out 
on  the  **steps  "  of  a  job 
that  is  uncongenial — 
unprofitable — u  n  r  e  c  o  g- 
nizcd-UNCERTAIN? 
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You  can.    If  you  will  only  mark  the 
coupon,  the  I.  C.  S.  will  send  you  sound 
information  and  facts  that  will  prove  there 
IS  a  way  for  you — that  you  Catl  get  out  of 
the  rut  of  the  worn-out  steps — that  you  can 
rise  in  the  world — regardless  of  your  age, 
occupation,  address,  little  schooling, 
little  spare  time  and  spare  cash,  or 
previous  lack  of  opportunity. 

This  is  your  opportunity  to  give 
yourself  a  chance.  Grasp  it,  and 
grasp  it  WO  IV  by  marking  the 
coupon.  There  isn't  an  obstacle  in 
the  way  to  your  success — you  may 
fhink  there  is — but  there  isn't. 
The  I.  C.  S.  has  already  smoothed 
the  way  for  too  many  poorly  paid 
but  ambitious  men  not  to  be  able 
to  da  the  same  for  you.  The 
I.  C.  S.  comes  to  you,  trains  you 
in  your  own  home  and  spare 
time. 

Don't   argue  witli  YOUR 
opportunity ;  but  mark  and  mai7 
the  coupon  NOW. 


INTERNATIONAL  CORRESPONDENCESCHOOLS 

Box  873,  SCRANTON,  PA. 
Explain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X. 


Electrical  Engineer 
Elec.  Ligrhting  Supt. 
Electric  Car  Running: 
Electric  Wireman 
Telephone  Expert 
Architect 

BulldingrContractor 
Arehiteetnral  Draftsman 
Strnetnral  Engineer 
Concrete  Constraetion 
Mechan.  Engrineer 
Mechanical  Draftsman 
Refrigeration  Engineer 
Civil  Engrineer 
Surveyor 
Mine  Saperintendent 
Metal  Mining 
Locomotive  Fireman  AEngr. 
StationaryEngrineer 
Textile  Mannfaetnring 
Gas  Engrines 
Aatomobile  Runningr 


Civil  Service 

Railway  SlaU  Clerk 
Booklteeping 
Stenogr  ap  hy&  Typewriting 
Window  Trimming: 
Show  Card  Writing: 
Lettering  &  Sign  Fainting: 
Advertising 
Salesman 
Commercial  Illnstrating: 
Industrial  Desi  grniugr 
Commercial  Law 
Teacher 

English  Branches 
Good  English  for  Every  One 
Agriculture 
Poultry  Farming 
Plumbing  &  Steam  Fitting 
Sheet  Metal  Worker 
Navigation  Spanish 
Languages  French 
Chemist  German 


Name . 


Present  Occupation. 


Street  and  No. 
City. 


I  Clty^  ^  


State. 
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Making  the  Right  Thing  Right 

These  are  six-cylinder  times.    Everybody  knows  it. 

A  few  years  ago,  only  one  manufacturer  in  the  world  had  the 
foresight  to  see  six-cylinder  times  ahead  and  the  courage  to  hasten 
their  coming.  That  was  Alexander  Winton. 

Pioneering  the  Six 

In  June,  1907,  Mr.  Winton  became  the  world's  first  maker  of  Sixes  exclusively. 
He  was  on  the  right  road.   The  six-cylinder  times  of  today  prove  it. 

More  than  that,  he  made  the  right  thing  right.    That  also  is  proved. 

Because  the  Winton  Six  that  was  first  marketed  in  June,  1907,  is  being  marketed 
today,  just  as  he  made  it  then,  without  a  single  radical  change  in  any  important 
part  of  its  construction. 

The  body  lines  and  seating  arrangements  are  new  this  year.  But  the  car  itself, 
as  originally  designed  and  produced,  was  so  far  ahead-of-the-times  that  it  has  set  a 
new  world's  record  for  freedom  from  faults. 

Leading  the  Sixes 

The  Winton  Six  is  up-to-the-minute  in  everything  that  makes  a  high-grade  car 
worth  having,  and  it  is  the  best  proved  six  in  the  world. 

Sixth  consecutive  year  of  success  without  requiring  a  single  important  change. 
Always  a  self-cranking  car — the  first  self-cranking  car  on  the  market. 
Continuous  holder  of  the  world's  lowest  repair  expense  record. 
The  car  that  converted  the  industry  from  fours  to  Sixes. 
And— 

The  car  that  costs  you  the  least  money  for  "overhead"  charges.  Because  we 
.  are  free  from  watered  stock,  funded  debt,  and  other  burdensome  overhead,  we  are 
able  to  put  into  the  Winton  Six  all  the  quality  any  car  can  have  and  sell  it  to  you 
at  a  price  that  stops  competition — $3000. 

The  greatest  value  in  the  world. 

Shall  we  send  our  latest  catalog? 

THE  WINTON  MOTOR  CAR  CO.,  crE^rLAN'^>"S 

Winton  Company  Branch  Houses  in  New  York,  Chicago,  Boston,  Philadelphia,  Baltimore, 
Pittsburg,  Cleveland,  Detroit,  Milwaukee,  Minneapolis,  Kansas  City,  San  Francisco  and  Seattle. 
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re^en 

Tliture 


This 
Quality 
Pen  Appeals 
To  Everyone 

NOTHING  could  serve  the  pur- 
pose of  Christmas  g"iving"  more  accept- 
ably than  Waterman's  Ideal.    It  is  of  the  useful 
sort  that  is  increasingfly  advocated.  Gifts  of  this 
pen  mean  an  end  to  inky  fing-ers  and  scratchy  penman 
ship,  and  a  convenience  that  will  facilitate  a  friend's 
business  or  social  writing-  for  years  to  come.  The  ex- 
clusive success  of  the  Waterman  patents  and  the  care 
in  making:  the  pens  are  known  throug^hout  the  civilized 
world.    There  is  a  pen  for  every  member  of  the 
family  in  larg-e  and  small  sizes,  plain  or  hand- 
somely mounted  in  g"old  or  silver,  and  with  pen 
points  to  fit  every  handwriting- ;  then  there  is  a 
Safety  type  for  women,  and  the  Self-Filling- 
Waterman's  Ideal.  Pens  are  exchang-eable  after 
Christmas  to  suit  the  hand.     Our  illustrated 
folder  sent  free,  will  assist  you  in  selecting^. 

In  attractive  Christmas  Boxes. 

Your  Local  Dealer 

will  assist  you  in  your  selection 


Avoid 
Substitutes 


Safety  Type 

Plain  or  Chased 
No.  12^  V.  S. 
Purse  Size 
No.  12K  S. 
Pocket  Size 
$3.00 
Either  Size  Gold 
Banded 
$1.00  extra 


Also  in  larger 


E. 


Waterman  Co. 

24  School  St. 


173  Broadway,  N.  Y.  l;! 


Boston  115  So.  Clark  St..  Chicae-o 

1 7  Stockton  St. ,  San  Francisco  ^ 
107  Notre  Dame  St..  W.,  Montreal    Kingsway.  London    6  Rue  d'Hanovre,  Paris 


Regular  Tjpe 

Sterli7tgSicver 
No.  412  Fil. 

$5.00 
Size  larger 
No.  414  Fil. 
$7.00 
Plai?t{2ui*7t02tt 
mounting) 
No.  12  ' 
No.  14  $4.00 
Clip-on-Cap  -5c  extra 


52.50 
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"Harvest'^ — by  Vinc*nt  Aderente. 


Prosperity 


There  has  been  a  bumper  crop. 

This  is  because  the  tillers  of  the  soil 
have  been  industrious,  and  the  rain  and  the 
sun  have  favored  their  plantings. 

There  has  been  industrial  activity. 

The  makers  of  things  in  factories  have 
been  busy.  They  have  had  work  to  do 
and  pay  for  doing  it. 

There  has  been  commercial  success. 

The  people  who  buy  and  sell  and  fetch 
and  carry  have  been  doing  a  lot  of  business 
and  they  have  been  paid  for  doing  it. 

The  country  is  prosperous  because  all 
the  people  have  been  busy. 

Good  crops  and  good  times  can  be  en- 
joyed only  when  the  Government  main- 
tains peace  and  harmony. 

This  task  of  the  Government  is  made 
comparatively  easy  because  the  American 


people  have  been  enabled  to  become  sc^ 
well  acquainted  with  each  other.  Theyf 
know  and  understand  one  another.  Theyf, 
are  like  one  family.  | 

The  producer  and  consumer,  no  matter 
where  they  live,  are  close  together. 

This  is  largely  due  to  our  wonderful 
facilities  for  intercommunication.  We  ex- 
cel in  our  railways,  our  mails  and  our  tele- 
graphs, and,  most  of  all,  in  our  telephones. 

The  Bell  System  has  fourteen  million 
miles  of  wire  spread  over  all  parts  of 
the  country.  Each  day  there  are  twenty- 
five  million  telephone  talks  all  the  way  from 
twenty  feet  to  two  thousand  miles  long. 

The  raiser  of  crops,  the  maker  of  things, 
and  the  man  of  commerce,  all  are  helped 
to  co-operate  and  work  together  for  peace 
and  prosperity  by  means  of  the  Universal 
telephone. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 

One  Policy  One  System  Universal  Service 
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THE  ORieiNAL  NON-IZ4KAM.t 

01JNT4IN  PEN 


FOUNT TyMN 


ClirttfttitJttf  time  for  providing  your 

l^ll»llUCl\)  good  friends  with  some  of  the 
little  luxuries  and  conveniences  they  are  too 
busy  or  too  unselfish  to  discover  for  themselves. 

A  luxury  that  becomet  a  necessity  the  first  time  it  is  used!  That's  an 
ideal  gift  and  exactly  describes  a  Moore  pen.  Every  one  you  give  away 
you  may  be  sure  will  be  in  constant  daily  use  for  years  to  come,  for  a  person 
who  has  once  known  the  comfort  of  a  Moore* s  feels  handicapped  without  it. 

Study  your  Christmas  list;  you  are  sure  to  find  several  friends  in  need  of 
a  Moore  pen.  You  can  think  of  nothing  else  that  will  prove  so  useful  and  so 
faithful  a  reminder  of  your  thoughtfulness.  A  Christmas  gift  is  valued  for  its 
service  as  well  as  the  thought  behind  it. 

Moore  '$  is  the  only  fountain  pen  that  can  be  carried  anywhere  or  in  any  position  without  danger  of  leaking. 
It's  a  pen  of  very  few  parts,  so  simply  constructed  that  it  can't  get  out  of  order.  When  not  in  use  the  pen  point 
lies  submerged  in  ink  so  that  it's  always  moist  and  ready  to  write  freely  at  the  first  stroke.  No  other  pen  is  so  easily 
and  quickly  filled.    Just  take  off  the  cap  and  drop  in  the  ink. 

Moore's  are  made  in  various  sizes  and  lengths  of  barrels  with  pen-points  to  suit 
any  hand. 

PRICES  RANGE  FROM  $2.50  TO  $5.50 

Moore's  Midget  is  just  the  thing  for  a  lady  to  carry  in  her  pocket-book  or  bag. 

For  the  holiday  season,  the  pens  are  put  up  in  attractive  Christmas  boxes.  Those  who  wish  to  make  a 
more  elaborate  gift  can  select  pens  with  gold  and  silver  bands,  filigree  work  and  solid  gold  and  silver  overlay, 
ranging  in  price  from  $3.00  to  $45.00.    These  are  encased  in  special  leather  gift  boxe^  lined  with  satin. 

Every  Moore  Non-Leakable  Founlain  Pen  carries  with  it  the  moat  unconditional  guarantee 

BE  SURE  IT'S  A  MOORE 

For  Sale  By  Dealers  Everywhere 

AMERICAN  FOUNTAIN  PEN  COMPANY 

ADAMS,  GUSHING  &  FOSTER,  Selling  Agents 
168  Devonshire  Street  -  -  BOSTON,  MASS. 
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The  Best  ofXmas  Gifts-A  DIAMOND 

Is  there  any  gift  for  man  or  woman  so  accept- 
able, so  much  to  be  desired,  or  so  perman- 
ently valuable  as  a  really  fine  diamond? 

If  you  wish  to  confer  upon  anyone  this  most  beautiful 
of  Christmas  gifts  or  to  have  for  your  own  use  the  very 
finest  grade  of  Blue  White  stone  in  any  setting  vou 
.'wish,  our  system  of  selling  you 

DIAMONDS  ON  CREDIT 

At  Lowest  Importers'  Prices 

Brings  our  goods  within  reach  of  all. 
We  are  one  of  the  largest  diamond  dealers  in  the 
world.  We  import  our  stones  in  the  ' '  rough  ' '  and  finish 
them  here.  We  buy  for  spot  cash  in  enormous  quantities. 
Instead  of  counting  on  a  few  sales  at  big  prices,  we  figure 
on  a  mass  of  sales  at  small  profits.  That's  why  we  can 
sell  you  diamonds  20%  lower  than  any  other  dealers. 
We  furnish  diamonds  on  credit  to  any 
reputable  man  or  woman  on  these  terms : 

20%  with  order  and  10%  per  month. 

You  have  the  privilege  of  exchanging  your  purchase  at 
its  full  value.    All  transactions  strictly  confidential. 
Any  article  here  illustrated  or  in  our  catalog  No. 3 
sent  express  prepaid  for  your  examination,  returnable  at 
our  expense  if  not  perfectly  satisfactory. 

Send    at   once  for  our  beautiful  65 -page 
Christmas  catalog  No.  3     It's  free.  Select  your 
diamond   before    Christmas  end  get  it  on  credit. 
Special  Holiday  Discount  of  10%  on  all  Cash  Purchases. 

J.  M.  LYON  &  CO. 

71-73  Nauau  Street  New  York  City 


212.6 


You  CAN  Skate 

WEAK  ANKLES  don't 
Hinder  with  the 

KENNEDY 
SKATE 

The  Kennedy  brace  makes  your 
ankle  as  strong  as  the  steel  itself 
without  hindering  the  free  move- 
T  •   r  ment.    Clothing  conceals  the  small 

extra  parts.  It  is  fastened  in  10  seconds  and  will  improve  your  skating  100 
«^c^^'*\^*  ■^'ei^hs  less  than  tlie  ordinary  skate.    Prices  $3. 50  and 

«4.50.  Ask  to  seethe  KENNEDY  TWO-WHEEL  ROLLER  SKATE. 

»b.oo.  KENNEDY  SKATES  are  sold  at  department,  hardware  and 
sporting  goods  stores  or  sent  prepaid  on  receipt  of  price  by 

KENNEDY  SKATE  CO.,  817  W.  Washington  Boul..  Chicago 

 White  FOR  Catalogue  No. 1 


or 
Power 


1900  Motor  Washer 

on  Free  Trial  to  Readers  of  Popular  Mechanics 

Reduce  household  expenses  by  using  this  great  laundry 
outfit.  Cuts  cost  of  washing  to  2  cents  per  week.  Write 
for  Free  Book,  giving  full  details,  to 

1900  WASHER  CO.,  5098  Court  St.,  Binghamton,  N.  Y. 
Address  Canadian  1900  Washer  Co.,  355  Yonge  St.,  Toronto 
if  you  live  in  Canada 


High  Grade  Violins  30  PaysTreeTrial 


our  chofce  from  a  large  and  carefully  graded  stock  of 
-- jsentative  instruments  from  the  leading  foreign  violin  makers, 
jtrictly  hand  made  and  of  sunerior  tone,  these  violins  are  far 
superior  to  the  average  old  violins  sold  at  four  times  the  price. 
WrItO  Tod^y.  I^on't  fail  to  send  yourname  and  address 
.  ,  today  for  the  superb  Lewis  catalog  sent 

Ireeand  postpaid.  Of  value  to  everyone  interested  in  high  prrade 
•  nstruments.  Learn  how  you  can  have  your  choice  of  these 
Buperb  instruments  on  a  free  trial  in  your  home.  Write  todau. 

WIVI.0.LEWIS&S0N(Est.1869)225S.WabashAve..Chicago 

OUR  SPECIALTIES:  Imported  wood-varmshcs 
 and  tools  for  violin  makers. 
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Slarflinn  Watch  Oflcr 


Thin  Model 
J  g  Jewels 
Adjusted 
to  the 
Second 


Read! 


Here  is  the  Exquisite  IMonogram 
Design.  You  may  have  your  own 
initials  handsomely  engraved  by  hand 
on  the  superb  gold  strata  case  —  gujir- 
anteed  for  25  yrs.  Your  choice  of 
scores  of  other  handsome  designs.  See 
our  catalog. 


A  Watch  Offer  With- 

out  Parallel.    Write  for  our 
Free  Book  on  Watches  —  a  book 
that  posts  you  on  watches  and  watch  values — 
explains  reasons  for  our  most  remarkable  rock- 
bottom  price  offer  DIRECT  TO  YOU  on  the 
highest  grade  Burlington. 

IF  YOU  WANT  a  highest  grade  watch  (ladies*  or  gentle- 
men's), or  if  you  ever  expect  to  own  such  a  watch,  write 
NOW  for  the  FREE  Burlington  Book.  See  coupon  below. 

We  won't  "  knuckle  down  "  to  selling  systems 
that  maintain  high  prices  by  contracts,  so  we 
have  decided  to  make  such  a  tremendous  and 
wonderful  offer  direct  to  the  public  on  a  first 
class  timepiece  that  no  trust,  no  dealers  under 

contract  will  or  can  stop  us.  You,  too,  will  seize  this  opportunity 
to  get  the  "Burlington  Special"  direct  on  this  wonderful  offer. 

You  should  not  buy  a  worthless  watch  just  because 
it  is  cheap.  Nor  need  you  pay  trust  prices  now 
for  a  top-notch  watch.  The  free  Burlington 
book  explains. 


AND 


while  selling  at  rock-bottom  prices  we  even  allow  easy 
payments  on  this  introduction.  $2.50  a  month  for  the 
world's  most  superb  time-piece !  The  easiest  payments 
at  the  rock-bottom  price  —  the  Rock- Bottom  price— the  same  price  that 
even  the  wholesale  jeweler  must  pay. 


No  Money  Down 


We  ship  the  watch  on  approval,  prepaid 
(your  choice  of  ladies'  or  gentlemen's 
open  face  or  hunting  case).  You  risk 
absolutely  nothing  —  you  pay  nothing  —  not  one  cent  unless  you  want  the  great  offer  after 
seeing  and  thoroughly  inspecting  the  watch. 


Get  the  Free  Burlington  Book  Now  Write 

THIS  BOOKLET  will  quickly  convince  you,  too  that 
you  DO  want  an  independent  watch — made  in  the 
independent  factory  that  is  fighting  the  trust  as 
best  it  can  by  giving  better  quality  and  superior 
workmanship  throughout ;  we  will  quickly  convince 
you  that  the  Burlington  watch,  on  which  there  is 
only  one  rock-bottom  price  (the  same  rock-bottom 
price  everywhere)  is  THE  watch  for  the  discriminat- 
ing buyer;  that  it  is  THE  watch  for  the  man  or 
woman  who  wants  not  the  largest  selling  brand 
which  everybody  has,  but  the  best  watch,  the  watch 
bought  by  experts,  THE  watch  that  is  absolutely  perfect 
in  its  many  points  of  superiority  —  the  Burlingrton  Watch. 
You  will  be  posted  on  inside  facts  and  prices  when  you  r>  J  w 
send  for  the  Burlington  Company's  free  book  on  watches.      tJO  . 

BURLINGTON  WATCH  COMPANY  ^ 

Dept.  1199      19th  St.  and  Marshall  Blvd.,  Chicago     ^  address 


for  the  free  book. 
It  will  tell  you 
what  you  ought  to  know  before 
you  even  examine  a  watch.  It 
will  tell  you  the  inside  facts 
about  watch  prices,  and  it  J^owownrTrMs 
will  explain  the  many  superior        ^    .i/flV^u  Jr^ 
points  of  the  Burlington  over      ^  WhTCH  CO. 

the  double  priced  products.      ^-v^        Dept  1199 
Just  send  your  name  and        ^    ^sth  St.  &  Marshall  Blvd. 
address  today.  ^ 

No  Letter  Is  ^ 

y       buuK.  uii  >»  aicnes  ana  copy  ot  your 
Poiinon  ♦     .  ^I'f'f'O  challenge,  with  full  explana- 

^r^ry  ^  °f  ^'O"''  "sh  or  $2.50  a  month 

Will  °^      BURLINGTON  WATCH 


O"     CHICAGO,     .  ILLINOIS 

Please  send  me  (without  obli- 
N*>re«;^arv  u  &^tions  and  prepaid)  your  free 

l-^Ct^ca^ary  .  book  on  ^^  atches  and  copy  of  your 
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From  Childhood  to  Old  Age 

Kimball  Pianos 

Are  Pleasing  in  Tone 


Beautiful  pJJ££ 


Free  Approval  Test  in  Your  Own  Home 

To  Contemplating  Purchasers 

We  extend  to  you  a  most  cordial 
invitation  to  thoroughly  investigate  the 

splendid  merits  of  the  new  style  Kimball  Pianos, 
through  our  catalogues  and  literature  that  we 
will  be  pleased  to  send  you,  postage  paid,  or  at 
the  nearest  Kimball  dealer's  store,  or  by  our 
Free  Approval  Test  in  Your  Own  Home. 

Kimball  Result  of  Half 
Century  of  Experience 

Kimball  Pianos  and  Kimball  88-note  Player-Pianos  are 
the  product  of  55-years'  experience,  good  material  and 
good  intentions,  and  the  INTENT  of  the  manufacturer 
marks  the  difference  between  things  made  to  sell  and 
things  made  to  SERVE.  The  makers  of  Kimball  Pianos 
find  it  profitable  to  devote  more  thought  to  the  making 
than  to  the  selling,  thus  orders  for  Kimball  Pianos  are 
always  a  little  in  advance  of  the  production. 

Greatest  Factory — Largest  Capital 

Operating  the  largest  piano  factory  in  the  world,  employ- 
ing the  largest  cash  capital,  buying  raw  material  in  the 
greatest  quantities  for  cash,  the  Kimball  System  of 
manufacturing  and  distributing  enables  us  to  furnish 
you  the  best  of  piano  quality  for  the  least  money. 

Write  for  Money  Saving  Plan 

Catalogues    and    Easy    Payment  System 

If  you  want  a  piano  at  all  you  want  a  good  one ;  a  mere 
pretty  case  with  no  lasting  musical  quality  will  not  do. 
Secure  the  old  reliable  Kimball  for  your  home  and  be  the 
owner  of  a  piano  you  will  always  be  proud  of. 

Write  Today  for  Free  Catalogues 

Please  send  me  free  your  Piano  or  Player-Piano  Catalotrues,  prices  and 
terms  and  tb«  Musical  Herald  containing:  two  pretty  son^s, words  and  music. 

Name  

City  

State  

St.  or  R.  F.  D  


R^mpJiGems 

et^J  Look  and  Waar 
Diamonds^ 

41 


A  Marvelous 
Synthetic  Gem 

Not  imitation 


—the  greatest  triumph  of  the  electric  fur- 
nace. Will  cut  fir/a»»— stands  filing,  fire  and 
acid  tests  like  a  diamond— guaranteed  to  con- 
tain no  glass.  Remoh  Gems  have  no  paste,  foil 
or  backing— theirbrilliancy  is  guaranteed  forever. 
One-thirtieth  the  cost  of  a  diamond.  These  re- 
markable gems  are  set  only  in  14  Karat  Solid 
Gold  Mountings. 

Sent  On  Approval  Anywhere  In  U.  S. 
—your  money  cheerfully  refunded  if  not  per- 
fectly satisfactory.  Write  for  our  4-color 
De  Luxe  Jewel  Book — yours  for 
the  asking.  Address 
Remoh  Jewelry  Co^ 
622  Washington  Ave..  StLoiils 


THE  BIGGEST  ACORNS— Nature  is  very  prodigal  in 
her  gifts  to  tropical  countries,  vegetation  grows  with  ex- 
traordinary profusion,  and  fruit  and  seeds  are  of  an  im- 
mense size,  says  the  Wide  World.  What  is  probably 
the  largest  acorn  in  the  world,  for  instance,  is  found 
in  New  Guinea.  Quite  an  ordinary  Papuan  acorn 
would  be  1^  in.  in  diameter,  the  cup  being  2J4  in. 
and  the  falling  acorn  is  capable  of  giving  one  quite  a 
nasty  knock  on  the  head.  The  magnificent  oaks  which 
bear  these  giant  acorns  are  veritable  monarchs  of  the 
forest,  and  grow  at  an  elevation  of  about  three  to 
four  thousand  feet. — Chicago  Inter  Ocean. 

SOLID  GOLD  FILLED  ""^A^^i^Si^  $5.95 

Eleg-ant  thin  model,  open  face,  20  year  gold  filled  (guarantee  stamped  in  case), 
plain  polished  or  engine  turned,  screw  back  and  bezel,  dust  proof,  14  size  for  men 
and  hoys  or  0  size  for  ladies,  fitted  with  7  ruby  jeweled  adjusted  patent  lever 
movement,  gold  sunburst  or  white  enamel  dial,  warranted  a  correct  timekeeper. 

GOLD 


Q  e  VERY  THIN 
MODEL 

>  Stem  Wind 
&StemSet 


IF  YOU  SEE  IT 
TOU  WILL  BUT  IT 
Let  us  send  it  with- 
out expense  to  you 
C.  O.  D.  for  examination 
at  your  nearest  express  office  and  if 
you  think  it  a  bargain  and  equal  in 
appearance  to  any  $35.00  gold  filled  watch  pay  the  express  agent  our  special 
sales  price  $5.95  and  express  charges  and  it  is  yours.  Address 
MUTUAL  SALES  CO.,  B29,  Washington  BIk.,  CHICAGO,  ILL. 

FOR  HIS  X-MAS  GIFT 

A  REAL  KNIFE  FOR  A  REAL  MAN 

Not  the  ordinary  gift  knife, 
but  a  genuine  hand 
forged  English 
razor  steel 
knife  that  will 
cut  and  hold  its 
edge  -fully 
guaranteed. 
We  will  put  any 
photo  or  lodge 

emblem  on  one  side  of  the  transparent  handle,  and  any 


on  the  other. 

No.  8.1  Oai-penter  Knife  -  $1.«0 
No.  311  Oovernor's  Knife  -  1.85 
Top  cut  is  ?:i  and  lower  cut  X  actual  size 
Get  Your  Order  in  NOW.  Agents 
wanted  everywhere.  Write  for 
catalog  and  terms. 


Golden  Rule  Cutlery  Co.,  552  W.  Lake  St..  Dept.  29,  Chicago 
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1^  THE  CELEBRATED 

f  1  STARCK  PIANO 

1  i  SHIPPED  ON  APPROVAL 


STARCK 


Best  Piano 
in  America 
Sold  Direct 

from 
FACTORY 
TO  USER 

GUARANTEED 
25  YEARS 


style  "H**  Starck  Piano 


THIRTY 


Days*  Free 

Trial  in 
Your  Own 
Home 

SEND 
NO  MONEY 

JUST  USE 
COUPON 


We  Stand  the  Freight 


No  moi  ey  to  deposit  with  us.    No  C.O.D.  to 
pay ;  absolutely  no  obligation  on  your  part 
to  keep  our  high-grade  Starck  Piano  if  you  do  not  feel  that  it  is  the  best  piano  you  ever  saw.  We  ship  it 

Direct  to  You  at  Factory  Price 

Regular  $300  to  $750  Pianos  for  $165  up.    Small  Monthly  Payments. 

We  have  so  much  faith  in  our  Strictly  Standard  Starck  Pianos  that  we  are  willing  to  ship  them  on 
FREE  TRIAL  to  reliable  people  everywhere.  We  want  to  ship  one  to  every  reader  of  this 
magazine  who  is  thinking  of  buying  a  piano.  We  want  to  put  one  in  your  home  on  our  FREE 
LOAN  PLAN,  and  let  it  do  its  own  talking.  We  want  you  to  compare  its  tone,  its  action,  its 
beautiful  artistic  case  with  any  other  piano  you  can  see  or  think  of. 

Send  Today  for  Our  Free  Catalogue  and  Entire 

^Vf>€>  TplHl  PI^Tl  ^^^^      surprised  what  a  fine,  real  high-grade  piano 

*  ■■"  *  ****  ■■■  you  can  get  direct  from  our  factory  for  little  money,  and 

on  payments  to  suit  your  convenience.    In  dealing  with  us  you  deal  directly  with 
the  makers  and  we  want  you  to  write  us  right  away, — simply  say,  "  send  me  your 
catalogue  and  FREE  Trial  plan."    We  want  you  to  know  all  about  our  big  ^ 
factory,  how  we  deal  direct  with  the  people  from  our  factory,  and  how  we  can  ^ 


actually  save  you,  really  and  truly  save  you,  $100  to  $200  on  the  best  prices 
you  can  get  elsewhere  on  a  standard  made  piano.    We  are  now  saving 
the  people  of  this  country  thousands  of  dollars  annually,  by  selling 
our  fine  Strictly  Standard  Starck  Pianos  direct  to  the  purchaser, 
saving  exorbitant  middlemen's  profits. 

50  Music  Lessons  FREE 

We  want  you  to  have  our  wonderful  catalogue,  extraor- 
dinary prices  and  terms,  also  information  about 
FREE  music  lessons.  Write  today  before  you  forget  it. 

p.  A.  STARCK  PIANO  CO. 

128  Starck  Building  CHICAGO 
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Flexible  Flyer 


Wins 

Every 

Race! 


'Tit 
slei 
tha 
steers' 


The  ideal  Christinas  gift  for  boys  and  girls 

Gives  an  added  zest  to  coasting  because  it  can  b< 
steered  at  full  speed  around  all  obstacles.  Ligh 
enough  to  easily  pull  up  hill — yet  so  strong  it 

ouflasts  3  ordinary  sleds 

The  grooved  runners  insure  greater  speed,  and  absolute!; 


prevent  ^'skidding."    The  famous  steering-bar  does  away 
entirely  with  dragging  feet,  wear  and  tear  on  boots  and  shoes, 
wet  feet,  colds,  etc.    No  other  steering 
sled  has  the  exclusive  features  of  the 
Flexible  Flyer.  Be  sure  to  look  for  the 
grooved  runners  and  this  trade-mark.  tradh-mawc 


FREE 


Cardboard  working  model 
of  tbe  Flexible  Flyer  and 
handsome  booklet. 


  Just  say    send  model  and  booklet"  and  we'll' 

g-ladly  send  them  FREE.    Write  today! 


S.  L.  ALLEN  &  COm 


BOX 
1101 G 


Philadelphia 


Save  Your  Face 
Oil  Your  Razor 


Rust  causes  razor  dullness. 
3-in-One  absolutely  prevents 
rust  on  the  minute  teeth"  of 
every  i*azor  blade.  Always  do 
this  before  and  after  shaving: 
Draw  blade  between  thumb  and 
forefinger  moistened  with  a  little  3-in-One. 
If  an  '  ordinary"  razor,  oil  strop,  too.  Then 
—strop  and  have  the  most  luxurious  shave  of 
all  your  life.  Oil  blade  again  before  putting 
away. 

3-in-One  is  sold  everywhere  in  3  size  bottles: 
Trial  size,  10c;  3-oz.,  25c;  8-oz.,  (half  pint)  50c. 
Also  in  Handy  Oil  Cans,  25c. 
pnCC      Generous  sample  and  scientific 
FI\£iCi      "Razor  Saver"  circular. 

3-IN-ONE  OIL  COMPANY 
42CNR  Broadway,  New  York.  City 


DISEASE  OF  TREES— The  disease  of  chestnut  trees 
now  causing  serious  injury  in  the  Eastern  States  was 
first  noticed  about  the  year  1904  in  the  vicinity  of 
New  York,  and  is  believed  to  be  due  to  the  growth  of 
a  hitherto  unknown  fungus  described  by  Murrill  in  1906 
under  the  name  of  Diaporthe  parasitica. — Columbus  Dis- 
patch. 

A  Frenchman  invented  the  envelope  in  1653. 


the  largest  line  and  latest  inventions  b^^— 
lig^hting;  Generatoi  instanily  interchangreable,  lamps  HBB^H 
guaranteed  to  excel  any  other  in  power,  economy  and  ser-  ^^n^^H 
vice.  Exclusive  territory  to  responsible,  energetic  salesmen 

Doud  Lighting  Co.,  174  N.  Sangamon  St..  CHICAGO.  ILL.,  U.  S.  A. 


TKE  BEST  ice  AND  ROLLER  SKATES 
Give  your  children  safe  skates  that  will  last  and  keep  sharp 
longest.   Write  for  new  catalogue  No.     1 2  ,  containing  rules 
of  leading  Hockey  Associations. 

)       THE  SAMUEL  WINSLOW  SKATE  MFG.  CO. 
Factory  and  Main  Offices :  Worcestei,  Mass. 
Sales  Rooms :  New  York,  84  Chambers  St. 
Pacific  Coast  Sales  Agency :  Phil.  B.  Bekeart  Co.,  San  Francisco 
Stocks  to  be  found  at  LONDON,  8  Long  Lane,  E.  C;  PARIS,  64 
Avenue  do  la  Grande  Armee ;  BERLIN  ;  SYDNEY  and  BRISBANE, 
AuBtraUa-.  DUNEDIN,  AUCKLAND  and  WELLINGTON,  New  Zealand 
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New  Typewriter 

^  ^^^^Built  by  a  mechanical  -wizard.  Has  only  250 
tIW  P*"^^    Other  machines  have  1700  to  3700  parts, 

i  #3  This  sensational  simplicitr  is  the  secret  of  the  un 

heard-of  selling  price  of  818.   It's  built  In  famous 
lLh.k,^m    Elliott-Fisher  Billing  Machine  factory  and  soidoua 
■^T  money-back-unless-satisfied-guaranty.  26,000  in  use. 

The  Bennett  $18  Portable  Typewriter 
does  ^  ork  of  high-priced  ma-^fll^H^^^H^^  We  can  use  a 

chines.  Every  big  improve-  ^^gi^^^^f^^^     feiv  more 


ment:  visible  -writing 
standard  keyboard, 
'  versible  ribbon.  Wt 
f  76  or.  Easily  carried, 
Write  for  catalog. 

P.Y.  BENNETT 
TYPEWRITER  CO.  \ 
I  366  B'dway  NewYork 
Foreign  Add. :  75  Can 
nonSt.  London,  E.C. 


agents 


ASTRONOMICAL  TELESCOPE 


Length  36H 
inches.     2  inci 
object  glass 


Complete  with  Case.SunStiade, 
Sun  Glass  and  Extra  Eye  Piece 
for  Niglit  Observation  .  . 


One  of  these  superb 
instruments  will  give 
material  enjoyment. 
It  will  enable  you  to 
pick  out  the  smallest 
Boats  on  the  Hori- 
zon, tell  the  time 
by  a  clock  many 
miles  distant,  and 

 =  yjg^    tj^g  country 

for  fifty  miles  around.  This  telescope  is  made  for  Astronomical 
Work.    With  its  aid  the  Mountains  in  the  Moon,  Jupiter's 
Moons  and  Saturn's  Kings  are  clearly  discernible. 
Prof.  Hicks,  of  Word  and  Works  Almanac,  says  it  is  far  superior 
to  others  he  has  examined  at  twice  the  price. 

CATALOGUES  SENT  FKEE  ON  APPLICATION 

A.  S.  ALOE  CO.,  515  OUve  St.,  ST.  LOUIS,  MO. 


Electrical  apparatus  which  accurately  determines  the 
range  and  tone  of  human  voices  has  been  invented  by 
a  German  woman. 

For  children  an  electric  automobile  has  been  built 
with  %  hp.  motor  and  a  speed  limit  of  4  miles  an  hour. 

RED  ORI/lTirA1\I  IKli  PFlVrilC  0°'y  Pprfoet  Non-Leatable 
BLACK    wULt//tll  lllli  r  Ell  Ink  I'enHls  at  Moderate  Price 


$1.00 


POSTPAID 

TWO  SIZES,  4  1-4  AND  0  1-2  INCHES.     AGENTS  WANTED. 

J.  C.  ULLRICH  &  CO..        Thames  St.,  NEW  YORK 


EVER  NEED  DUPLICATES 


Menus,  Reports^  anything?  Tl 

ouroffer  of  ten  days  trial,  without  deposit,  and  become 
one  of  thousands  of   satisfied  customers  who  will 
a«p-ee  that  Daus  Improved  Tip  Top  Duplicator 
with  "Dausco"  Oiled  Parchment  Back,  negative 
,  is  the  simplest,  easiest  and  quickest  method 
of  duplicating  on  the  market.    100  copies  from 
Penwritten  and  60  copies  from  Typewritten 
Original.   If  you  have  tried  other  duplicators 
without  success,  you  will  be  more  than  pleased 
with  ours.  Complete  Duplicator,  <I£e^  f\f\ 
cap  size  (prints  8  3-4x13  inches)  «P«-»«vrv^ 
FELIX  A. L,  DArS  DUPLICATOR  CO.,  Uaus  Building,  111  John  St.,  NEW  YORK 


LET  US  GIVE  YOU  THIS 
TRANSPARENT  CELLULOID  TRIANGLE 

It  is  4  inch  size,  30°+60°  angles.  Lowest  retail  price, 
25  cents.  Absolutely  essential  to  everyone  who  draws.  We 
make  this  offer  to  introduce  our  new  catalogue  showing 
SPAULDING'S 
NEW  CARRYING  CASES 
AND  COMPLETE  OUTFITS 

for  desirnCi-.  architects,  engineers  and  students— com- 
pact, durable  and  convenient.    Spaulding's  Carrying 
Cases  are  made  light  and  strong.    They  provide  well 
arranged  cornpartments,  including  space  for  drawing 
board  and  T  square.    Handled  like  a  suit  case; 
unique,  practical,  inexpensive.    Outfits  include  all 
necessary  equipment.     If  you  draw,  send  us 
five  2-cent  stamps  to-day  to  pay  postage  and  get 
the  free  triangle  and  the  catalogue. 

SPAULDING  PRINT  PAPER  CO. 

44  Federal  St.  BOSTON 


Use  This  Camera 

10  Days  FREE 

Do  not  send  us  a  penny,  merely  send  your 
name,  address  and  nearest  express  office  on 
coupon  below,  and  the  genuine  No.  9  Folding 
Ansco,  the  camera  with  a  national  reputation, 
will  be  sent  to  you  express  prepaid.  Try  it  for 
ten  days,  see  how  splendidly  it  works,  note  the 
high  grade  rapid  symmetrical  lens,  Cyko  auto- 
matic shutter,  brilliant  reversible  finder  that 
works  either  horizontally  or  vertically,  two  tripod 
sockets,  and  improved  spool  holder  —  for  either 
six  or  ten  exposure  films.  This  is  an  ideal 
camera,  high  grade,  post  card  size  —  334^x5 >^  ; 
use  it  for  pleasure  or  profit ;  take  pictures  for 
making  money,  or  take  pictures  for  fun  or  study. 
It  is  a  great  pastime  and  a  liberal  education. 

If  at  the  end  of  ten  days,  you  find  that  it's  just 
the  camera  you  want,  send  us  $2.00,  and  there- 
after $2.00  a  month  for  nine  months  —  $20.00  in 
all.  If  you  do  not  want  it,  simply  return  the 
camera  at  our  expense.    You  take  no  risk. 

This  is  tlie  Greatest  Camera 
Offer  Ever  Made  in  America 

This  celebrated  Ansco  No.  9  Folding  Camera  sells  for 
$20.00  cash  everywhere  in  the  world,  that's  the  standard 
price— we  offer  it  to  you  at  the  same  price  on  the  easy- 
payment  plan,  only  $2.00  a  month.  This  is  the  first  time 
you  have  ever  had  the  opportunity  to  buy  a  standard 
high  grade  camera  on  the  easy-payment  plan.  ^ 

Special  Film  Offer  SJeToiL^otliim  f„°'..'-** 

try  out  this  camera,  and  we  are  making  a  special  ^t* 
offer :  Send  us  50c  and  we  will  send  you  a  roll  National 
of  films  that  will  take  6  pictures ;  after  you  ^V*  Camera 
have  taken  the  pictures,  send  the  roll  to  ^♦'^  Company 
us  and  we  will  develop  and  print  them  301 
and  send  them  to  you  without  any  Liggett  BIdg. 

additional  charge.  St.  Louis,  Mo. 

Fill  Out  This  Coupon  Today  send  me  for  ten  days  iree 
and  try  the  wonderful  Ansco  No.  9,  for  ^*  trial  Ansco  No.  9  Camera.  If 
10  days,  free.  We  will  send  it  to  you  i  am  satisfied  with  it,  I  will  send 

prepaid.    You  take  no  risk  at  all.  you  $2.00  as  first  payment,  and 

mr  1   ^  then  f2.00  per  month  for  nine  months. 

I\ational  taincra  ♦♦  "  ^  ^°    ^-"'^^  *°  "^^^^p    camera,  i 

_  ^*     will  return  it  to  you  within  ten  days  at 

vOmDanV         ♦*    your  expense.  (I  enclose  see  tor  your  special 
*  film  offer). 

301 

Liggett  Bldg.  / 

„      .       .  ♦*  NAME  

St.  Louis  y 

Mo.  y 

Address  


Express  Office  
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KlING    OF  HOUSEZHOL-D 


EVERYTHING  FROM  CELLAR  TO  GARRET 

SOLD  AT  PAINT,  DRUG,  HARDWARE  AND  DBPT.  STORES 


T/ia  GLIDOEN     VARNISH  CO. 


E 


Fop 
Killing 
'Possum 
Crows, 
Rats»  etc. 

and  for  accurate 
target  practice  at  a 
very  small  cost 
there  is  nothing 
equal  to 

B.  S.  A.  Air  Ritte 

Absolutely  accurate.  Will  kill  clean  at  50 
yards.  Makes  little  noise — no  fire  or  smoke 
— no  messy  cleaning  troubles.  Shoots  as  well 
as  any  22  cartridge  rifle  up  to  25  yards  and 
better  than  the  average  shot  can 
"hold"  up  to  50  yards. 
Special  models  for  ladies  and  boys. 

Send  at  once  for  64  page  illustrated 
"BOOK  OF  THE  AIR  RIFLE"  Free 

THE  BIRMINGHAIVI  SMALL  ARMS  CO.,Ltd. 
Birmingham      -      -      -  ENGLAND 
Representative 

HENRY  SMAIL,  106  Worth  St.,  New  York 


OVER  65  YEARS- 
EXPERIENCE 


DESIGNS 
COPYRIGHTS,  6lC. 

Anyone  sending  a  sketch  and  description  may  quickly 
ascertain  our  opinion  free  whether  an  invention  is  probably 
patentable.  Communications  strictly  confidential.  HANDBOOK 
on  Patents  sent  free.    Oldest  agency  for  securing  patents. 

Patents  taken  through  Munn  &  Co.  receive  special  notice, 
without  charge,  in  the 

Scientific  Jltnericdtt. 

A  handsomely  illustrated  weekly.  Largest  circulation  of  any  scientific 
journal.  Terms,  $3  a  year  ;  four  months,  $1.  Sold  by  all  newsdealers. 

MUNN  &  CO.  359  Broadway  NEW  YORK 

 Branch  Office.  625  F  St..  Washington.  D.  O.  

But  two  hundredths  of  an  inch  of  rain  was  measured 
at  Greenwich  observatory  in  England  in  April,  making 
it  the  driest  month  recorded  in  a  century. 

German  medical  men,  using  X-rays  to  examine 
athletes'  hearts,  have  decided  that  athletic  sports  if 
properly  conducted  do  not  injure  that  organ. 

The  annual  duty  on  motor  cars  that  are  of  more  than 
60  hp.  in  Great  Britain  is  $210. 


F 


ARMING  WITH 


DYNAMITE 


Ask  for  Booklet  No.  248  "The  Fanners'  Handbook  oi  Expl 
sives,"  and  learn  to  use  these  safely,  easily  and  cheaply.   Dept.  248. 
DU  PONT  POWDER  CO.,  WILMINGTON,  DEL 


Says 

Home  Oil 
Tommy: 


YOU  NEVER  SAW  SUCH  OIL 

A  drop  or  two  of  Home  Oil  puts  stiff-working  tools  and  household 
implements  in  good  humor,  so  that  they  do  their  work  day  after 

day  with  a 
quiet,  un- 


Made  by  the 
LIQUID  VENEER 

People 


tiring  precision 
that's  a  joy  to 
behold. 

is  unlike  other  oils.    It  stands  highest  in  the  friction  test,  heat 
test,  cold  test,  freezing  test  and  safety  test.    Besides,  you 
get  more  oil  for  your  money  when  you  buy  Home  Oil. 
A  money-back  guarantee  behind  every  drop. 

Write  today  for  free  trial  bottle 

BUFFALO  SPECIALTY  CO. 

341-L  Liquid  Veneer  Bldg.,  Buffalo.  N.  Y. 
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The  Trained  Man  Has  Money 
He  Can  Always  Pay  His  Bills 


I 


♦  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  ♦♦♦♦♦♦ 

International  Correspondence  Schools 
Box  872,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how  I 
can  qualify  for  z  larger  salary  and  advancement  to  the  posi- 
tion, trade,  or  profession  before  which  I  have  marked  X. 


T  is  a  different  story  with  the  untrained  man.    His  wages  at  the  best  are  small  and 
uncertain.    At  the  end  of  the  month  he  often  finds  the  pocketbook  empty,  with 
the  landlord,  grocer,  butcher,  baker,  and  other  tradesmen  clamoring  for  their  money. 
The  only  difference  between  the  man  with  ability  to  command  a  large  salary  and  your 
ability  is  special  training — I.  C.  S.  Training. 

The  International  Correspondence  Schools 
have  had  twenty  years'  experience  in  quaHfying 
men  for  larger  salaries  and  more  congenial  occu- 
pations. It  makes  no  difference  how  long 
hours  you  have  to  work,  or  how  little  schooling 
you  have  had,  the  1.  C.  S.  can  train  you  in  your 
spare  time,  right  in  your  own  home,  at  small  cost. 

There  is  nothing  remarkable  about  it.  Sim- 
ply mark  X  on  the  attached  coupon  opposite 
the  occupation  you  are  interested  in,  sign  your 
name  and  address,  mail  it.  In  reply  you  will 
receive  information  how  you,  too,  can  earn 
enough  money  to  enjoy  every  comfort  of  the 
man  higher  up.  This  is  your  opportunity  to 
become  a  trained  man,  and  you  will  make 
a  great  mistake  if  you  fail  to  grasp  this 
opportunity. 

Mark  and  Mail  the  Coupon  TODAY— XOW! 


Electrical  Engineering 

Mechanical  Engineer 

Electric  Lighting 

Mechanical  Draftsman 

Electric  Railways 

R.  R.  Constructing 

Electrician 

Concrete  Construction 

Electric  Car  Running 

Architect 

Dynamo  Foreman 

Contracting  &  Building 

Wireman 

Architectural  Draftsman 

Mining  Engineer 

Plumbing  &  Heating 

Telephone  Expert 

Chemist 

Surveyor 

Bookkeeper 

Civil  Engineer 

Advertising  Man 

Automobile  Running 

Civil  Service  Exams. 

Agriculture 

Salesmanship 

Name. 


St.  and  No. 
City  


.State. 


Present  Occupation 
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IG  CATALOG 

PAGES         Electrical  and  Wireless 

Supplies,  Novelties  and  Instruments  lor  Home  Entertainment 

mailed  for  6c,  stamps  or  coin,  which  you  may  deduct  from  first  order  of  $1.00.  Great 
cost  of  catalog  and  low  prices  prohibits  distribution  except  to  those  interested. 


Most  Elaborate  Catalog  in  Its  Line  '^^S^t^fifoFiu^^n 

a  period  of  only  two 

weeks.  There  is  something  in  this  catalog  for  everybody,  and  there  is  nothing 
but  will  be  found  to  bear  the  stamp  of  highest  quality.  Just  one  example : 
Our  toy  and  commercial  motors  embrace  practically  the  complete  output  of 
five  leading  motor  manufacturers.  But  the  great  impelling  value  of  this  com- 
plete catalog  is  the  attractive  prices  at  which  these  high  grade  goods  are  sold. 

20%  to  33%  is  Saved  in  Purcliasing  from  Us 

On  the  single  item  of  flash  lights  we  sell  them  to  you  at  most  dealers'  cost 
price,  and  this  is  true  of  many  other  articles. 

lOfil  PI*  'Vnnsic:  l^ifffc:  (See  brief  contents  opposite)  will 
M.£t9    *  *  •  be  found  in  this  great  catalog. 

J.  J.  DUCK  COMPANY,  398-400  St.  Clair  St.,  Toledo,  Ohio 


What  Our  Catalog  Contains : 

100  pages  wirele88  insts.  for  commercial 
and  experimental  use,  with  over  30  dia- 
grams and  complete  directions  for  con- 
structing aerial ;  15  pp.  telegraph  insts. ; 
35  pp.  toy  and  commercial  motors  ;  15  pp. 
flash  lights  and  miniature  lamps  ;  8  pages 
ammeters  and  voltmeters  ;  8  pp.  pocket 
knives ;  25  pp.  Victrolas  and  mirroscopes  ; 
20  pp.  miniature  railways ;  24  pp.  books  ; 
and  100  pp.  of  transformers,  lighting 
plants,  launch  lighting  outfits,  air  rifles, 
shot  guns,  motorcycle  lamps,  and  in  fact 
anything  and  everything  imaginable  in 
the  field  of  electrics. 


AT  LAST  a  Practical  and  Efficient  ^Jj 

WIRELESS  OUTFIT^ 

AT  A  PRICE  YOU  CAN  AFFORD  TO  PAY 

Regular  $15.00  Value  Special  Price 

An  Ideal  Set.  Complete— Portable.  Sends  8  to  15  Miles. 
Receives  600  to  800  Miles. 

Every  wide  awake  young  man  in  America  should  own  and  operate 
this  set.  An  educational  and  fascinating  sport.  An  ideal  gift  for 
parents  to  make.  This  complete  set  is  mounted  on  oak  base  8i  x  16  inches  and  consists  of  one  inch  coil  giving  Wi  inch 
fepark,  primary  condenser,  high  capacity  secondary  condenser  and  switch,  key,  sending  helix,  zinc  spark  gap,  highly  effi- 
cient tuning  coil,  fixed  condenser,  exceptionally  sensitive  1000  ohm  telephone  receiver  and  cord,  universal  detector,  aerial 
switch,  double  pole,  double  throw,  120  feet  aluminum  aerial  wire  and  insulators,  codes.  Simple  as  A  B  C  to  operate. 
Send  your  order  in  to-day.  Complete  set,  special  price,  $8.95.  Equipped  with  2000  ohm  wireless  receivers  and  head- 
band, $12.25.  Receiving  sets,  $1.95  upwards.  Sending  and  receiving  sets,  $3.90  upwards.  Send  at  once  for  Circular  S, 
and  Morse,  Navy,  Continental  and  International  Codes.    IT'S  FRKE. 

HUNT  &  McCREE  (The  House  of  Wonderful  Values)  92-94  Murray  St.,  NEW  YORK 


THIS  BUNGALOW  $900 

CAN  BE  BUILT  FOR 

This  and  many  others  in  my  new  book, 
Building  Plans  for  Modern  Homes,  will 
save  you  hundreds  of  dollars.  One  of 
the  most  complete  and  comprehensive 
books  of  plans  ever  published  by  any 

architect.  Fifth  edition  just  off  the  press.  rornTOirK-  D  rtWVlKr 
One  hundred  and  fifty  floor  plans  and  IREDLRltK  H.  GO  WING 

photographs  of  bungalows,  etc.,  costing  ARCHITECT 

Krd.^1ent"^c;stS"fof«"  ^"^       "  18 Tremont St.  BOSTON 


Because  telephone  operators  insist  upon  wearing 
shoes  with  French  heels  a  Colorado  company  must 
spend  $7,000  in  the  construction  of  the  new  fire  es- 
cape at  the  headquarters  building.  The  building  was 
equipped  with  first-class  fire  escapes,  but  in  a  practice 
drill  it  was  found  that  many  of  the  girls  wore  shoes 
with  small  heels,  and  that  the  heels  caught  in  the  holes 
in  the  iron  platforms  and  steps.   

PI  CflTDIO  House  IJghting  Plants,  Telephones,  Dynamos,  Fans, 
CLCV  I  niU  Lamps,  Engines,  Motors,  Meters,  Batteries,  Belts,  Bells, 
Books.   Catalog  3c.   Ohio  IGlectric  Works,  CLEVELAND,  OHIO. 


Give  Your  Children  An  gawrryrawa 

Electrical  Christmas 

I/aH omn  rio/tf  ripal  Tnvc  will  make  this  the  best  Christmas  on  record 
wOliamp  Ll€Ciritai  IOj»  for  the  youngsters!  We  make  a  specialty  of 
manufacturing  all  kinds  of  electrical  toys  and  novelties  for  Christmas— not  "make- 
believes"  but  well-built  miniatures  that  "go"  and  afford  the  kind  of  play  that 
amuses  and  instructs.  ii:„;„#„«ft  I?lnAf>>:A  DQiliiroYrc  ^^^^  Lighting 

The  greatest  line  of  IWlIliaiUrC  tlCCinC  KailWayS  Outfits;  Telephone,  Tele- 
graph and  Wireless  sets;  also  Dynamos,  Motors,  Induction  Coils,  Transformers, 
Rheostats  and  all  kinds  of  practical  electrical  apparatus. 

Write  today  for  our  large  catalog  of  Electrical  Products.  Send  6c  in  stamps  or  coin 
which  will  be  refunded  on  your  firs:  order  of  50c  or  over.    No  postals  answered. 

VOLTAMP         iflni  A  /ra  /:sv  -  — — -  ■ 

ELECTRIC  MFG.  CO.  J^y>H*»\'*^'^\f^  ,  ffllt  I  I  I  I  I  ll  I  I" 

Vollamp  Block.  BALTIMORE.  MD. 
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SMALL  ENGINES 

-  _g  .^^"^^k.    Steam,  Gas  and  Gasoline.  For 

,  IP*     *  ^  Amateurs  and  Mechanics.  Cir- 

m  ^culars  for  Stamp.  Big  Catalogue 

^^^jJ^^B^^^^^^^^^  Engines,  Small  Power  Machin- 
^^^HHB^^^^B^^^Bery  and  Electric  Light  Plants, 
89^^^^^^^^^^^  M  2  Lights  up.  Sent  for  10c 
^^^^^^^^^^^^H^  preferred).  Refunded  first  order. 
^^^^^^^^^^a  &MATETTR  MECHANICS  ST7PPLY  CO. 
^MMBiBBBg    860  G  Monadnock  Blk.  CHICAGO 


Experimenters  in  Wireless 

Our  brand  new  CATALOGUE  "B"  is  just  off  the  press  ;  is 
replete  with  things  of  interest  to  the  amateur  experimeriter. 
Prices  and  quality  are  both  right  and  a  2c  stamp  bnngs 
you  same  by  return  mail.   Send  for  it  NOW. 

DAWSON  &  WINGER  ELECTRIC  CO. 
729  So.  Dearborn  St.,  CHICAGO,  ILL. 


0  This  Pony  Te^^epbone 

rnis  static  ;                       This      ■  CI   Ij^^^^clp  made^of 

Machine  giv-  1  ^ '1»  tvowerfuim  1^4^   hard  rubber 

.ingfrom  a,  t.    ,r  ^        '    t   ■  JiHA  composition, 

Ul.2to3iii.  I  I-..;  a  midget,  ■  powerful 

t^^itfed:  «  I  v.      I  Tungstenm  ^agnet,nick- 

|.[/iHA«^     J^iteCom-       U      I    flashUght  m  With  ■    J^^i'ed    on   ^lard  rubber 

KCl^&jnJLl     p  emon  ,  smallest  ■  two  of  these  ■   Bioume       ^^^^  ^^tt,  b^^^^ 

•»^-  ^^^^^V         M  This^set  ^  By  mail  extra- 'j^;*..  

-     -  '-;^^Ji6Ttfinftl By  xriail  extra, 

2        *  eoi"ls    'They  may  ;money^^^^V3  /U«     26  cents 


AMATITE  ROOFING 

Mineral  surfaced.  Needs  no  painting.  Send  for  free  sample. 
BARRETT  MANUFACTURING  CO.,  New  York,  Chicago 


0c>oiar 


in  a  The  Standard 
—   Oil  for  Motors 

FOR  SALE  EVERYWHERE  BY 
ALL  REPUTABLE  DEALERS. 


The  AutoStrop  Safety  Razor 

Guarantees  SCO  Shaves 
Ask  Your  Dealer  About  It 


Remington  Arms— Union  Metallic  Cartridge  Co. 

Arms  and  Ammunition 

299  Broadway,  New  York 
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NEW  BIG  1913  CATALOGUE 
JUST  OUT 

Showing  a  complete  line  of  Electrical  and 
Gas  Supplies,  Wireless  Material,  Novelties, 

Christmas  Tree  Outfits 
Lionel  Trains  and 
Electrical  Toys 

Mailed  upon  receipt  of  ten  cents  in  stamps, 
for  which  we  will  include  with  the  Catalogue 
20  Coupons  entitling  you  to  our  Free  "  Wire- 
less Course  "  in  20  lessons  and  rebate  memo 
covering  the  10  cts.  in  stamps,  which  you  may 
use  as  part  payment  with  your  first  order  of  $1. 


No.  2.  Complete  Electric  Train  Outfit,  consisting^  of  Locomotive, 
Tender,  2  trailers,  and  set  of  third  rail  track  (2  straig-ht  and  4  curved). 
Will  operate  on  1  or  2  dry  cells.  Holiday  price,  complete,  by  express  $1.85 

No.  3.    Same  Outfit  with  Electric  Headlight   2.35 

No.  9.    Larger  Locomotive  with  headlight,  larger  trailers,  and 

4  sections  straight  and  4  sections  curved  track.    Price  complete. . .  3.90 

Extra  sections  (1  foot)  third  rail  track  15 

CHRISTMAS  TREE  OUTFITS 

One-half  regular  price.    Quality  the  best.     8  light  battery    d»0  OC 

outfit,  complete  with  3  dry  batteries   «P*i.«J«J 

FOR  110  VOLT  CIRCUITS 

Slight  $2.40      16  light  $3.90      24  light  $5.65 

ASSORTED  FRUIT 

8  light  $3.25       16  light  $6.30      24  light  $8.50 

Extra  lamps  supplied  with  each  eight  lamps. 

Western  Agents  for  Electro  Importing  Co.  on  Wireless  Goods 
Same  Catalogue.  Same  Prices 

ANDERSON  LIGHT  &  SPECIALTY  CO.,  Chicago,  III. 
134-6  No.  La  Salle  St.  Dept.  A  Opposite  City  Hall 


Electrical  railways,  tracks,  switches,  trolley 
cars,  dynamos,  motors,  dynamo  castings,  gas 
engine  castings,  everything  for  the  young  elec- 
trician.   Send  for  our  complete  catalog  **B.'* 

The  Carlisle  &  Finch  Co. 

262  E.  Clifton  Ave.         Cincinnati^  Ohio 


Ff f  ir  i  Anr  V  is  ai»atter  of  acces- 
milCienCVsible  knowledge. 
Instant  reference  to  any  paper- 
letter  or  catalog  filed  in  thia 

Solid  Oak  Vertical  File 

Drawers  are  Dust  Proof— Roll 
^eaj-ings.  Equipped 
with  FoUow  Blocks, 
freight  Paid  (See  Note) 

Capacity  for  20,000  letters.  Has  every 
requisite  provided  in  higher  priced  files. 
A  sensible,  practical  file  which  will  serve 
you  many  years.  Handsomely  finished 
either  Golden,  Natural  or  Weathered 
Oak.    Birch  Mahogany  flS.SO. 

Made  also  in  Legal  Cap  and  Bill  sizes. 
Getlarge,  colored  picture  and  catalogfree. 

Stationery  Cabinets 

provide  space  for  enough  note,  letter  and 
cap  papers,  envelopes,  carbon,  etc.,  for 
current  use.  Keep  stationery  clean  and 
handy.  Solid  Quartered  Oak,  beautifully 
finished.  Lid  raises  and  recedes. 
FREE  CATALOGS  show  four  lines  filing 
devices  and  many  office  specialties. 
Two  lines  sectional  bookcases.  Sent 
with  booklet  "  Fihng  Suggestions." 
NOTE-Preight  or  Express  Paid,  as 
quoted,  to  stations  East  of  Mont., 
IVyo.,  Colo.,  Okla.  and  Texas.  Con- 
sistent prices  beyond. 

The^>  Manufacturing  Co.  ^Ift^f-,,, 

47  Union  Street      Monroe,  Mich. 

New  York  Office,  108  Fulton  St. 


Express  Prepaid  d^^fj 


Would  You 

Show  this  wholly  visible  Typewriter 
to  your  friends  and  let  them  see 
wherein  it  excels  any  $100  Type- 
writer made,  if  we  would  send  one 
to  you  Free  off  One  Cent  of  Cost  for 
oil  to  keep  forever  as  your  own?  Then 
on  a  postal  card,  or  in  a  letter  to  us, 
eimply  say:  Mail  particulars. 

EMERSON  TYPEWRITER  CO. 
Box  157  Woodstock,  Illinois 


In  the  Azores  timber  is  mainly  supplied  from  car- 
goes of  wrecked  and  damaged  vessels.  This  at  least 
has  been  the  case  for  the  last  four  years.  Last  winter 
more  than  150,000  ft.  of  timber  were  discharged  and 
sold  at  the  low  price  of  one  penny  per  foot  from  a 
large  steamship  that  encountered  hurricane  weather, 
and  put  into  St.  Michaels  with  part  of  the  deck  load 
gone. 

In  Russia  there  is  only  one  doctor  to  every  75,000 
people. 


 INKWASH  

For  MAKING  ERASURES  of  Black 
Drawing  Ink  From  TRACING  CLOTH 

Saves  70  to  80  per  cent,  over  the  old 
rubber  way  and  does  not  injure  cloth. 
1  oz.  bottles  35  cts.  4  oz.  bottles  $1.00.  P.  O.  Money  Order 
or  Cash.  Sample  20  cts.  Stamps.  Dealers  write  for  terms. 
WM.  G.  BOND,  Box  229,  WILMINGTON.  DEL. 


Send  for  Copy  of  Our  New  Wireless  Manual  PI 

It  contains  96  pages  and  tells  how  to  erect  and  maintain  wireless  telegraph  stations.  Shows  a  number 
of  diagrams.  Has  the  Morse  and  Continental  Telegraph  Codes.  Illustrates  the  best  instruments  to  use ; 
tells  what  they  are  for  and  how  to  use  them.  Do  not  wait  until  some  other  time,  but  sit  down  now  and 
send  your  name  and  address,  and  get  one.    It  costs  you  nothing. 

Send  for  Our  Pocket  Catalog  P26 

It  contains  212  pages,  with  over  1,000  illustrations  and  describes  in  plain,  clear  language  all  about 
Bells,  Push  Buttons,  Batteries,  Telephone  and  Telegraph  Material,  Electric  Toys.  Burglar 
and  Fire  Alarm  Contrivances.  Electric  Call  Bells.  Electric  Alarm  Clocks.  Medical  Batteries, 
Motor  Boat  Horns.  Electrically  Heated  Apparatus.  Battery  Connectors,  Switches,  Battery 
Gauges,  Wireless  Telegraph  Instruments,  Ignition  Supplies,  etc. 

It  Means  Money  Saved  to  You  &£?^lw£^n^^S  wLnTt^g^^ 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

NEW  YORK,  17  Park  Place         CHICAGO.  114  S.  5th  Ave.         ST.  LOUIS,  1106  Pine  St. 
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Patents 


Trade  Marks  and 
Copyrights  Secured 

  or  Fee  Returned 

Special  Offer  — Free  Search  of  Patent  Office  Records 

Send  us  a  model,  photograph  or  sketch  and  description  of  your  invention,  and  we  will  make 
a  Free  Search  of  the  Patent  Office  Records  to  ascertain  if  it  is  patentable.  If  we  report  the  invention 
patentable,  we  will  guarantee  to  obtain  a  patent  or  return  our  fee,  and  furnish  a  certificate  of  patent- 
ability backed  by  a  bonded  contract  to  that  effect. 

This  Certificate  of  Patentability  will  protect  the  inventor  and  serve  as  proof 

of  the  invention  until  the  case  can  be  filed  in  the  U.  S.  Patent  Office- 
Obtaining  Assistance  for  Inventors 

Our  certificate  is  of  great  assistance  to  inventors 
who  require  financial  aid  to  obtain  patents.  It  is  use- 
less to  attempt  to  interest  capital  unless  evidence  is 
furnished  that  the  invention  is  patentable.  Our  cer- 
tificate gives  this  necessary  assurance. 

Our  Four  Books  Mailed  Free 

to  any  address.  Send  for  these  books  — the  finest 
pubUcations  ever  issued  for  free  distribution. 

How  to  Obtain  a  Patent 

Our  illustrated  eighty-page  Guide  Book  is  an  invalu- 
able book  of  reference  for  inventors,  and  contains  100 
mechanical  movements  illustrated  and  described. 

Fortunes  in  Patents 

Tells  how  to  invent  for  profit,  and  gives  history  of 
successful  inventions. 

What  to  Invent 

Contains  a  valuable  LIST  OF  INVENTIONS 

WANTED  and  suggestions  concerning  profitable 
fields  of  invention ;  also  information  regarding  prizes 
offered  for  inventions,  among  which  is 

Prize  of  One  Million  Dollars 

offered  for  one  invention,  and  $10,000  for  others. 
Patents  That  Pay 

Contains  f ac-similes  of  unsolicited  letters  from  our 
clients  who  have  built  up  profitable  enterprises 
founded  upon  patents  procured  by  us ;  also  endorse- 
ments from  prominent  inventors,  manufacturers.  Sen- 
ators, Congressmen,  Governors,  etc. 

List  of  Patent  Buyers 

Containing  personal  requests  and  letters  from  Man- 
ufacturers and  Patent  Promoters  for  patents  secured 
by  us,  and  suggestions  as  to  improvements  desired 
and  new  ideas  they  wish  to  purchase. 

We  Advertise  Our  Clients' 
Inventions  Free 

In  a  list  of  Sunday  newspapers  with  two  million 
circulation,  in  manufacturers'  journals  and  in  the 
World's  Progress.  Sample  Copy  Free.  We  not  only 
save  you  time  and  money  in  securing  patents,  but  ob- 
tain patents  which  PROTECT  the  invention  and  PAY. 
After  the  patent  is  granted  we  assist  you  TO  SELL 
YOUR  PATENT. 

Foreign  Patents 

WE  HAVE  DIRECT  AGENCIES  IN  ALL  THE 
PRINCIPAL  FOREIGN  COUNTRIES  and  can  secure 
FOREIGN  PATENTS  in  the  shortest  possible  TIME 
and  at  the  LOWEST  COST.  We  GUARANTEE  TO 
SECURE  THE  FOREIGN  PATENTS  OR  RETURN 
OUR  FEES.  Write  for  our  Illustrated  Guide  Book  on 
Foreign  Patents,  sent  free  to  any  address. 


VICTOR  BUILDING 

Our  new  $150,000  building  opposite  U.  S.  Patent  Office 
SPECIALLY  ERECTED  by  us  for  OUR  own  use 

REFERENCES 

Second  National  Bank,  Washington,  D.  C. 
C.  K.  Lassiter,  Mechanical  Engineer,  Schenectady,  N.  Y. 
Pitner  Gasoline  Lighting  Co.,  Chicago,  111. 

Sprout,  Warden  &  Co.,  Mfrs.  of  the  Monarch  Feed  Governor. Muncy.Pa. 
The  L.  B.  Dozier  Co.,  Mfrs.  of  Plumbing  Supplies,  Columbia,  S.  C. 
B.  B.  Earnshawand  Bro.,  Mfrs.  "Cream  Blend"  Flour,  Washington,  D.C. 
R.  G.  Dun  &  Co.,  Washington,  D.  C. 
National  Savings  and  Trust  Co.,  Washington,  D.  C. 
Smethport  Glass  Co.,  Smethport,  Pa. 

Lawrence  Mills,  Mfrs.  Bed  Spreads,  51  Brooke  Ave.,  Englewood,  N.  J. 
The  Meivin  Gauge  and  Signal  Inst.  Co.,  Scranton,  Pa. 
Damon  Mfg.  Co.,  Mfrs.  Flour  Mill  Disintegrators,  Bowling  Green,  Ky. 
Chamber  of  Commerce,  Washington,  D.  C. 
Union  Savings  Bank,  Washington,  D.  C. 
Lincoln  National  Bank,  Washington,  D.  C. 
Modern  Canner  Co.,  Bridgeport,  Ala. 
M.  Winter  Lumber  Co.,  Sheboygan,  Wis. 


VICTOR  J.  EVANS  &  CO.,  Patent  Attorneys 

NEW  YORK  OFFICES:    132  Nassau  St.  PHILADELPHIA  OFFICES:    1429  Chestnut  St. 

Main  Offices:  724-726  9th  St.,  N.  W.,  WASHINGTON,  D.  C. 
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^ — There  is  a  Constant  Demand 
for  Good  Inventions 

Thousands  of  the  biggest  money-making  inventions 
have  been  the'little''  things  that  have  made  people 
wonder  why  they  were  never  thought  of  before. 

"WHAT  TO  INVENT" 

and 

"HOW  TO  OBTAIN  A  PATENT" 

These  Books  Sent  Free 

If  you  have  an  invention  send  us  a  sketch,  photograph  or  model  of  it.  We 
will  give  you  a  report  as  to  its  patentability  absolutely  free.  If  you  have  no 
invention  send  for  our  book,  "What  to  Invent"  It  contains  hundreds  of 
valuable  suggestions.  We  are  recognized  authorities  on  patent  matters  and 
have  helped  hundreds  to  find  a  ready  and  profitable  market  for  their  ideas. 
We  can  prove  it.  If  you  wish  to  sell  your  patent  we  will  advertise  it  in  manu- 
facturers' journals  at  our  expense. 

Don't  Wait — Find  Out  NOW! 

Your  idea  will  never  do  you  any  good  if  some  one  else  patents  it  ahead 
of  you.  Act  quick !  Let  the  other  fellow  say  "  he  thought  of  it  a  long  time 
ago."   You  reap  the  profit.    Let  the  others  wish  they  had. 

Advice  Free —  All  Matters  Confidential 

We  have  secured  patents  for  thousands  of  inventors  and  have  many 
letters  proving  the  value  of  our  services.  Write  us.  Send  rough 
drawing  or  model  of  your  invention  for  our  opinion.  We  will  guard  it 
carefully  and  report  quickly.  You  are  under  no  obligations  to  proceed 
further.  Our  plan  is  simply  a  square  deal  to  all.  Our  books,  "What  to 
Invent "  and  "  How  to  Obtain  a  Patent "  are  the  best  publications  written 

for  the  man  who  has  an  idea  to  patent,  or  who  is  of  an  inventive  turn  of  mind.  They 
show  just  how  to  proceed  with  your  idea  and  tell  of  hundreds  of  things  to  invent.  We 
gladly  send  these  books  free.  The  sooner  you  write  for  them  the  sooner  you  will 
know  all  about  patents  and  the  many  different  lines  in  which  new  inventions  or 
improvements  may  be  made. 


If  you  have  an  invention  send  us  a  sketch  of  it  fat  report  and  ask  for  the  books  at  the  same  time. 

CHANDLEE  &  CHANDLEE,  970  F  Street,  Washington,  D.  C. 


REGISTERED  ATTORNEYS 


(Combined  with  H.  Ellis  Chandlee  &  Co.) 
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Manufacturers  are 
constantly  writing  me  for  patents  pro- 
cured through  me.  The  demand  for  good  ideas 


s 


Protected  by  Owen  Patents 

is  greater  than  ever  before.  Send  for  my  free  books  and  read  the 
letters  from  the  greatest  manufacturers  in  this  country.  Read  their 
requests  for  Owen  Patents  and  see  for  yourself  what  ideas  they  want. 
You  can  help  supply  the  unceasing  demand  for  good  inventions. 

My  clients  are  provided  with  free  manufac- 
turing facilities,  and  I  aid  them  in  many  ways, 
without  charge,  to  sell  their  patents.  Appli- 
cations  filed  through  me  advertised  free. 

You  will  get  a  strong  patent  or  I  will  get  no 
compensation.  Your  interests  are  my  interests. 

FREE! 

A  simple  request  will  bring  you  the  following  three 
finest  patent  books  published  absolutely  free  —  you  wiH 
incur  no  obligation  by  writing  me. 

"SUCCESSFUL  PATENTS"— anew  72  page  guide 
book;  tells  how  to  proceed  to  be  successful;  describes 
my  advantageous  business  methods. 

"STEPPING  STONES"— gives  lists  of  ojer  200  in- 
ventions wanted;  gives  forecasts  by  Edison  and  many 
other  authorities;  tells  the  plain  truth  about  prizes  of 
millions  of  dollars  for  inventions. 

"PATENT  PROMOTION"— tells  you  how  to  pro- 
mote your  invention ;  why  some  inventors  fail ;  the  value 
of  your  rights,  etc. 

Write  for  these  books  today — NOW!  Advice  costs  nothing 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank, 

Washington,  D.  C. 
American  Loktile  Co., 

Alexandria,  Va. 
National  Metal  Tile  Co., 

Washington,  D.  C. 
National  Supply  Co., 

Berlin,  N.  H. 


Louden  Machinery  Co., 

Fairfield,  Iowa. 
Antholene  Mfg.  Co., 

Hutchinson,  Kans. 
Whitehead  Hosiery  Mills, 

Burlington,  N.  C. 
Dickinson  Mfg.  Co., 

Des  Moines,  Iowa. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  I  will  make  a  search  of  the  U.  S. 
Patent  Office  Records  FREE  OF  CHARGE 
and  report  to  you  concerning  patentability, 
practicability,  etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 


RICHARD  B.  OWEN 


9-303    OWEN  BLDG. 

WASHINGTON,  D.  C. 

Inventors  submitting  their  inventions  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 
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PATENTS 


THAT  PROTECT  and  PAY 


Advice  free.    Terms  reasonable. 


Send  for  FREE  96 -page  book. 
Highest  references.    Best  results. 


Send  sketch  or  model  for  FREE  examination  and  opinion. 
Recommended  Patent  Lawyer  in  the  Bankers'  Register  and  special  list  of  selected  lawyers. 
Also  in  Martindale's  Law  Directory,  Sharp  and  Alleman's  Directory  of  Lawyers,  The 
Gast-Paul  Directory  of  Lawyers,  and  Kime's  International  Law  Directory. 

ALL  BUSINESS  GIVEN  PROMPT  AND  PROPER  ATTENTION 


A  large  list  of  strong  recommendations  furnished  free 

WATSON  E. COLEMAN,  Patent  Lawyer,  622  F  St.,N.W.,Washingtoii,  D.C. 


BUILD 
FORTUNES 
FOR  YOU 


PATENTS 

Our  free  booklets  tell  how,  what  to  invent,  How 
To  Choose  An  Attorney,  and  save  you  money. 

Prosperous  clients  in  all  states.  Best  bank 
and  other  references.     WRITE  TODAY 

D.  SWIFT  &  CO., 


317  SEVENTH  ST., 
WASHINGTON  D.  C. 


PATENTS 


PROClREDAi\D  SOLD; 

Easy  terms ;  careful,  con- 
scientious  work;  advice 
FREE;  new  BOOK  FREE;  correspondence 
solicited ;  highest  references ;  send  sketch  to-day. 

H.  J.  SANDERS  ckiEEI^Ii^ock  Chicago,  HI. 


A  Talk  to  the  Inventor 

LEARN  HOW  A  PATENT  MAY   BE  MADE  VALUABLE 


If  there  is  any  basis  for  an  application  in  your  idea,  I  can  find  I     Send  for 
it.    But  I  will  explain  it  to  you  before  filing  your  application.  PDI7I7 
Copies  of  Nearest  Patents,  and  Report,  in  Every  Case  nnnir 

1  have  patented  inventions  reported  unpatentable  elsewhere  |  BOOJv. 

H.  L.  WOODWARD.  9th  and  G  Sts.,  Opposite  Patent  Office, 


What  You  Should  Know 
to  Invent 
NOT  to  Invent 
to  Sell  Your  Patent 
WASHINGTON,  D.  C. 


(  What  1^ 
J  What  t< 
■)  What  K 
(  How  tc 


PATENTS 


C.  L.  Parker 

Formerly  Member  Examining 
Corps,  U.S.  Patent  Office 

Patent  Lawyer 

210  MCGiLL  BLDG. 
WASHINGTON,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "  Protecting,  Exploiting 
and  Selling  Inventions"  sent  free  upon  request. 


Inventions  Sought  by  Capital.  Write  for  free  Book, 

PATENTS  that  PAY  BEST 

R.S.SC  A.  B.  Lacey,  Dept.  45,  Washington,  D.  C 


DOLLS  AS  ANCIENT  AS  ALL  HISTORY— History 
fails  to  tell  the  inventor  of  the  doll,  which  has  been 
such  a  boon  to  mankind,  not  only  in  quieting  the  rowdy 

BRING 
WEALTH 

Proof,  book  that  tells  the  kind  of  patents  that  pay,  and  batch 
of  the  strongest  references  an  attorney  can  have,  free  on  request 

A.  P.  WEDDERBURN 
Patent  Attorney  WASHINGTON,  D.  C. 


PATENTS 


Your  Models  Made  or  Perfected 

by  the  biggest  manufacturers  of  metal  special- 
ties, dies,  tools  and  models  in  the  World.  We 
have  the  experience  and  the  equipment  to  do 
your  work  correctly. 

Send  models  or  drawings  for  FREE  estimate  to 

KOEHLER  DIE  AND  SPECIALTY  CO. 

820  W.  Washington  Blvd.  CHICAGO 


PROTECT  YOUR  IDEA! -it- 


PATENTS  THAT  PAY 

$497,S30.00  Made  by  Clients                                "IWIY  TRADE-MARK"                                $497,530.00  Made  by  Clients 
Proof  back  of  it—write  for  my  FREE  literature-it  will  pay!  

BOOK  "What  and  How  to  Invent— 
Proof  of  Fortunes  in  Patents"— FREE 

Containing :  Views  of  Prominent  Men  and  Publications  on  Inventions ; 
"  Patents  Wanted  " ;  "  How  to  Advertise  Your  Patent " ;  "  How  to  Secure 
Money  to  Procure  a  Patent " ;  Suggestions  as  to  what  to  Invent ;  What 
my  clients  have  done ;  Women  Inventors,  etc. 

I  have  received  one  of  your  127-page  books  entitled  "J-Vhat  and  How  to  Invent — 
Prvof  of  Fortunes  in  Patents"  and  I  -would  not  take  $5.00  for  it  if  I  could  not  get 
another  copy.  (Signed)       CHAS.  y.  JVENSLEY, 

May  31,  1912.  Huntington,  L.  I.,  N.  Y. 

$10,000.00  PRIZE:    WRITE  FOR  INSTRUCTIVE  CIRCULAR  GIVING  FULL  INFORMATION  FREE 


EXPERT-PROMPT  SERVICES  p  C  VROOMAN  ^^T^'l^l^**'. 
1 12-page  Guide  Book  for  Inventors.  FREE  V  IV^V-f  IVIAI'M,      871  F  i 

HHHlHHIHHHHI^^^^I  Old-established  branches  throughout  the  world 


Patent  Attorney  \A7««V» 
Street.  N.  W.      W  aSll 


,  D.C. 
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Send  for  Bargain 
Bulletin 


24 


MOTOR 

./^"DYNAMO 


Electrical  Machinery 

BOTH  NEW  AND  USED 

GUARANTEED  ABSOIUTEIY 

Don't  buy  new  or  used  machinery  —  don't  sell 
your  old  —  until  you  have  our  prices. 


Our  Bargain  Bulletin  will  prove  to  you 
whether  you  wish  to  buy,  sell  or  exc 
motors,  dynamos  or  any  other  electrical 
apparatus,  it  will  pay  you  to  deal  through 


Write  for  bargain  bulletin  24  today.  You 
can  buy  on  time  or  for  cash,  or  we  will  pay  spot 
cash  for  any  motor  or  dynamo  you  have  outgrown. 
Our  liberal  and  explicit  guaranty  goes  on  every  piece 
of  used  machinery  we  sell;  just  the  same  guaranty  that  we 
or  others  will  give  on  brand  new  goods. 

ftnr  Ronair  nanortmant  pleasing  our  patrons  the  country  over 
UUI  nepdll  Uepdnnicni  by  its  propaptness  and  efificiency.  Give  us 
your  rush  work  — we  are  ready  to  do  it  right. 

WE  DON'T  DEAL  IN  NOVELTIES  OR  TOYS 

THE   F.  BISSELL  CO.,  226  Huron  Street,  Toledo,  O. 


>u  that  Q 
hange  TT 
ical  ^^^^^^^^ 

ft' 


VACUUM  PUMPS 

For  Powerful  Portable  and  Stationary 
Vacuum  Cleaning  Plants. 
They  take  up  their  own  wear. 
Powerful ;  Noiseless ;  can't 
get  out  of  order. 

GET  CATALOG  No.  23 

LEIMAN  BROS.,  62P  John  St.,  NEW  YORK 


INVENTORS  S-ySu^'-oS^Ss 

Are  Free  of  Charge. 

All  we  want  in  return  is  to  build  your  model, 
special  machinery,  dies,  tools  and  jigs  to 
manufacture  sheet  metal  goods,  etc.  We 
are  expert  mechanics,  over  th;rty  years  ex- 
perience and  have  one  of  the  best  equipped 
shops  in  the  countr>\  Ask  for  Booklet  No. 
17.  Consultation  free.  Experimental  work 
strictly  confidential. 

A.  NACKE  &  SON 
236-242  S.  9th  St.,  Philadelphia,  Pa. 


youngster,  but  in  stimulating  a  healthy  imagination  and 
affection.  Five  hundred  years  before  Christ  little  girls 
had  dolls ;  there  is  such  evidence  of  it,  and  Edward 
Lovett,  an  enthusiastic  collector,  has  a  doll  from  those 
dim  ages.  It  is  little  more  than  a  battered  stick  now, 
but  is  unmistakably  a  doll.  No  one  could  name  a  fair 
value  for  such  a  prize,  which  stands  out  as  a  proof  that 
the  child  of  today  is  singularly  like  her  little  sister 
of  some  2,500  years  ago. — Toys  and  Novelties. 

Established  1882 
GEORGE  H.  ROWE,  Prpprietor 
^^mm^mmmm^^^^n^^^^    1 19  So.  Clark  St.,  Chicago,  III. 

The  oldest,  most  reliable,  most  efficient  Model  Making  and 
Experimental  house  in  the  West.  In  the  future  Special  attention 
will  be  given  to  Electrical  and  Magnetic  Development  work 
and  tests.  New  Machinery.  New  Instruments.  Terms  Reasonable 


rs^  WAN  TED  |?]^!il*'ffl:¥.%?^Ia/s 

experience  in  makinf?  I)ies,_^  T  o  o  1  s  and  .Special 
Machinery.  Kxport  work.  Complete  equipment. 
NATIONAL  STAMPING  &  ELECTRIC  WORKS 
413  S.  Clinton  Street,         Dept.  3         Chicago,  111. 


Union  Model  Works 


SETS  OF  CASTINGS  OF 

MODEL  ENGINES 

S£M)  K' m  126  VKJL 
^  JLL  CATALOGUE. 

GEAR  WHEELSX^T5'*0rf^°DELS. 


MECHANICAL 

SUPPLIES  AND  MATERIAL 

of  all  kinds 
EXPERIMENTAL  AND 

LIGHT  MACHINE  WORK 

to  order. 

132  MILK  STREET.  BOSTON 


AMERICAN  MODEL  AND  TOOL  WORKS 

617-631  W.  Jackson  Blvd..  CHICAGO 

WE    WAKE    MODELS.   TOOLS,    DIES,   MOLDS,  PATTERNS 

AND  MODEL   PARTS.     EXPERT  GEAR  CUTTINC. 
Inventions  developed   and  simplified,  also  manufactunns. 


DON'T  DISCARD 

BROKEN  PARTS 

I^ave  them  welded  together  by  the  Oxy- Acety- 
lene Process.  Steel,  Cast  Iron, 
Rronze,  Copper,  Aluminum  and  all 
other  metals  can  be  welded.  Manu- 
facturing quoted  on.  Welding 
c«iuipincnts  for  repair  shops  or  large 
plants  supplied. 

DAVIS  BOURNONVILLE  CO. 

105  West  St..  NEW  YORK ;  505  So.  Laain  St.,  CHICAGO 


THE  RED  DEVIL  MOTOR 

DO  YOUR  WORK 

6 -inch  Motor 

Improved  construc- 
tion, absolutely  per- 
fect, runs  your 
washing  machine  and  a 
hundred  other  th  ings. 
Power  for  small  tools.  H 
horse  power  on  J^-inch 
pipe,  80  pounds  pressure; 
1  horse  power  on  2-inch  pipe,  60  pounds 
pressure.    New  net  price,  $5.00  cash 
with  order. 
No.  1492  4-inch  Motors 
for  grinding,  polishing 
and  buffing.  Runs  sew- 
ing machines,  fans,  bot- 
tle washers,  etc.  Price 
with  emery,  buffing 
wheel,  silver  polish  and 
pulley,  $3.00.    No.  1493 
Motor  and  pulley  only, 
$2.50.   Vz  horse  power 
on  80  pounds  pressure. 
Improved  construction. 
Speeds,  3,000  to  5,000 
revolutions  per  minute. 
Only  scientifically  and 
mechanically  perfect 
small  water  motor  man- 
ufactured. Patented 
construction  makes  it 
possible.  Tremendous 
output  warrants  the  price. 
Money  back  for  any  reason. 

CATALOGUE  AND 
LARGE  SHEET  FREE 

DIVINE  WATER  MOTOR  CO. 

Dept.  T        UTICA,  NEW  YORK,  U.S.A. 

For  the  name  of  your  local  hardware  or  tool  dealer,  we  will  send  you  free 
booklet  on  "Theory  and  Design  of  Water  Motors." 


6-Iiich 
Bucket 
Wheel 


iitcr\ba 
!M10r  Bother 


JARVIS  POWER  PUMP 


Simplest  thing  in  the 
world  to  have  abun- 
dant  water  supply  in 
and  about  the  home  — 
with   a  Jarvis  Water 
Supply  System.  Noth- 
ing:   complicated  about 
it— a  woman  or  child  can  ' 
operate  it.     Supplies  water 
when  and  where  you  want  it. 
No  hand-pumping.  Install  a 

Do  it  yourself,  easily  and  quickly.  We  supply  everything  necessary 
—pipes,  fittings,  fixtures,  etc.  Run  it  by  electricity— costs  less  to 
run  than  the  cost  of  repairs  on  "water  lifts"  and  "water  motors.' 
Run  it  by  gasoline  engine  that  is  doing  other  work  at  the  same  time 
and  the  cost  is  next  to  nothing.  Modernize  your  home  with  a  JarviB 
—do  away  with  the  back-breaking  hand  pumps.  Catalog  14  is  a  val- 
uable text  book  on  water  supply  systems  for  the  home— a  copy  FREE. 

 DEALERS  WANTED  

JARVIS  ENGINE  &  MACHINE  WORKS,  Lansing,  Mich. 
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SEBASTIAN 

IS-INCH  LATHE 


The  Low  Price,  Perfect  Quality  lathe  for 
the  Garage,  Automobile  and  General  Repair 

Sliop.  If  you  are  in  the  market  for  a 
lathe,  be  sure  and  investigate  the  merits 
of  the  Sebastian.  We  also  build  9-inch 
and  10-inch  foot  power  lathes. 

Catalog  mailed  free  on  request 

THE  SEBASTIAN  LATHE  CO., 


107  Culvert  Street 
CINCINNATI,  O. 


LATHES 

$75 


Screw  Cutting 
Foot  or  Power 


9  to  13  inch 
CATALOG  FREE  = 


SOUTH  BEND  MACHINE  TOOL  CO., 423  Madison  St.,  South  Bend.Ind. 


LATHES 

9  to  13 -inch  Swing 

List  price  $75  and  up  according 
to  size.  When  ready  to  buy  send 
for  Lathe  Catalog  and  prices. 

W.F.&  John  Barnes  Co. 

100  Ruby  Street,  ROCKFORD.  ILL. 


FOUR  REASONS  WHY 

WHY  YOU  SHOULD  BUY  YOUR  MACHINERY  FROM  US 


A  curious  desert  plant  is  described  by  Captain  Hay- 
wood, of  the  British  army,  in  his  recently  published 
book  "Across  the  Great  Sahara."  This  is  called  by 
the  Arabs  "acheb,"  and  its  peculiar  characteristic  is 
that  it  springs  up  only  in  a  year  when  rain  falls  in 
the  desert.  The  seed  seems  never  to  die.  It  merely 
rests  in  the  ground,  waiting  for  the  requisite  fall  of  rain. 
The  locality  may  have  no  rain  for  10  years,  yet  the 
seed  germinates  when  rain  does  eventually  come. 
"Acheb"  is  very  nourishing,  and  is  eagerly  devoured 
by  camels. 


The  Crescent  Universal  Wood  Worker 


is  giving  such  absolute  satisfaction 
that  you  could  not  help  but  be  pleased 
with  it  if  you  want  a  substantial,  dura- 
ble, convenient  combination  wood 
worker.  Get  our  catalog  telling  all 
about  it,  and  describing  our  line  of 
ban  d  saws,  saw  tables,  shapers,  jointers, 
borers,  planers,  planers  and  matchers,  disk 
grinders ,  variety  wood  workers .  band  saw  blades 

THE  CRESCENT  MACHINE  CO. 

93  Columbia  St.,  LEETONU,  OHIO 


Profits— and  Your  Own  Business 

Join  the  army  of  business  men  who  are  piling  up  big  profits  from 
jTen-Pinnet — the  newest  amusement  that  is  sweeping  the  country 
Ten  Pinnet  is  the  newest,  quietest  automatic  bowHng  alley 
in  existence,    A  marvel  of  money-making  mechanism  — 
the  only  real  automatic  ten-pin  alley.    All  kinds 
of  combination  shots — something  new  in  nearly  every 
game.  Every  alley  capable  of  earning  75  cents  to  $1.50 

per  hour.  And  it's  nearly  all  profit!  Easy  to  set  up  and  take  down.  No 
special  foundation  needed — no  helpers  to  set  pins  and  return  balls.  Nothing 
but  room  rent  stands  between  you  and  all  the  money  you  take  in.  Only  $150  needed 
to  start  you.  Our  special  trial  proposition  guarantees  your  success  or  purchase  money,  less 
receipts,  is  refunded.  This  is  a  great  big  opportunity  for  you.  Only  one  person  appointed  in  your 
locality.  Decide  to  grasp  this  hand  of  fortune  now— this  very  minute.  Start  your  letter  to  us  toda^. 

THE  PROFIT-AMUSEMENT  COMPANY,  126  Draper  St.,  Indianapolis,  Ind. 


Send 
the  "Profit 
Facts "  Today 
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lharpen  It  on  a  Cleveland 

With  a  Cleveland  grindstone  and  a  little 
nowhow,  you  can  always  put  the  right  cutting 
dge  on  the  tools  you  work  with  —  bench,  farm 
lachinery  or  any  other  kind.  No  longer  any  excuse 
3  work  with  dull  tools. 

CLEVELAND 

GRINDSTONES 

ire  hand  selected,  genuine 
3erea  or  Huron — the  stone  that 
loes  not  glaze  —  the  stone  acknowledged  superior 
or  uniform  grit  and  necessary  grinding  hardness, 
^ook  for  the  trademark.     It's  your  protection. 

The  little  Giant,  shown  here,  is  a  convenient  size  for  the 
man  who  keeps  his  own  tools  in  order  whether  in  city  or  on 
farm.  Mounted  for  power  or  hand 
use  on  ball  bearing,  light  running 
frame.  Has  tool  rest  and  drip  pan. 
Mounted  accurately  and  runs  true. 

The  Empire  has  a  higher  frame, 
a  design  made  especially  for  farm 
use.  Extra  strong  frame  insures 
steady  running.  If  you  don't 
know  a  Cleveland  dealer,  or  if 
you  need  a  special  purpose  stone, 
write  us. 

The  Cleveland  Stone  Co. 

619  Hickox  Bldg.  CLEVELAND.  OHIO 


"IMPREGNABLE  AMERICA"— Under  the  title  of 
"The  Paradox  of  Panama,"  Norman  Angell,  author  of 
"Illusions,"  writes  the  London  Mail  in  terms  of  protest 
against  a  preference  in  tolls  in  favor  of  our  own  ves- 
sels. Incidentally  he  discusses  arbitration  and  war, 
and  says : 

"The  reason  why  we  shall  not  go  to  war  is  because 
war  would  be  ineffective :  we  could  not  impose  our  will 
by  war.  America  is  not  only  impregnable  in  so  far 
as   military    force    is   concerned,    but,    what    is  perhaps 

FOR  MENDING  HARNESS 

shoes,  tents,  awnings,  pulley  belts,  carpets, 
saddles,  suit  cases,  buggy  tops,  dash  boards, 
or  any  heavy  material.  Stewart's 
Automatic  Awl  is  the  only 
perfect  Sewing  Awl. 

STEWART- 
SKINNER  CO. 

26  Hermon  Street 
Worcester,  Mass. 


It  takes  a 
thread,  feeds 
from  spool  and 
does  the  work  of  any  har 
ness  maker  machine.    It  is  Indis- 
pensable for  farmers.  Agents  wanted 
Sent  prepaid  for  $1 .25.  Send  at  once  for  catalog, 


MAKE  YOUR  OWN  SPRINGS 

Ajy^size^       />With  the  "Model  Spring  Winder" 

"x^V.<:,  //  An  amazing  and  wonderfully  efficient 
'  j;  j(   ,..  little  worker  that  quickly  turns  out  per- 

f  ,-/^j^7>^^  y-j  feet  compression    or  tension 

'      "  springs  any  size  from  Vi  inch  to 

i^-y/KJ/      12  feet  long.    Uses  wire  from 
No.  26  to  3-16  inch  thick.  Makes 
all  varieties  from  1-6  to  m  inches  in 
diameter.      Indispensible  to  every 
factory,    shop,    garage,    repair   shop  and 
mechanic.  Attaches  with  thumb  screw  to  any 
bench  or  table.   Saves  time,  worry  and  ex- 
pense.   Works  accurately  without  waste  of 
^  wire.    Strong  and  durable— practically  inde- 

Any  Kind  of  Spring  structible,  Only  machine  of  its  kind.  "W^rite 
for  descriptive  circular,  etc. 
APFNT^  Make  $50  to  $100  a  week  selling  this  marvel- 
*      ous  invention.    Everybody  owning  any  kind 
of  a  machine  with  a  spring  on  it,  buys  at  sight.  No  competition. 
GET  PARTICULARS.    DON'T  HESITATE. 

NATIONAL  MFG.  &  SALES  CO.,  398  Huron  St.,  TOLEDO.  OHIO 


r  YANKEE' 
rtTOOLS 


And  "Yankee"  Tools  Make 
Good  Christmas  Presents. 

For  example,  with  No.  65 
(here  illustrated)  in  his  kit— 
or  pocket,  a  man  doesn't 
have  to  take  thought  as  to 
what  size  screw-driver  will 
be  needed  for  a  certain  piece 
of  work. 
In  No.  65  he  has  ONE  tool 
for   driving   by  ratchet 
movement  all  sizes  of 
screws :  Four  screw-driver 
blades— and  ^s" 
— are  carried  in  a  magazine 
in  the  handle. 

Ask  Your  Dealer  for 

Yankee"  No.  65 
Magazine  Ratchet 
Screw-Driver 

Made  with  6"  shank 
and  1"  shank.  The  latter 
(6  y\ "  over  all)  makes 
a  dandy  pocket 
screw-driver  for 
electricians;  plumb- 
ers; "outside"  men. 

The  grooved  end  is 
strengthened  with  a  web 
of  metal.  Blades  are 
securely  held  by  a 
"  Yankee  "  device,  yet 
are  easily  slipped  in  and 
out  with  the  fingers. 

With  1"  shank  -  $  .95 
With  6"  shank  -  1.10 

•"Yankee*  Tool  Book"  (free) 
illustrating  and  describing  all  of  the 
"Yankee"  Tools  for  drilling  and 
screw-driving. 

" '  Yankee '  Tools  in  the  Garage  " 
for  automobilists.   (Also  sent  free). 

North  Bros.  MIg.  Co.,  Philadelphia 
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Stanley 
Extension 


^1 


T 


O 
O 


Holder 


No.  1 

The  Stanley  Exten- 
sion Bit  Holder  will 
be  found  to  be  a 
very  useful  tool  for 
Electricians  and 
Plumbers  as  well 
as  Carpenters. 

Used  in  connection 
with  a  Bit  Brace  it 
will  extend  the  Bit, 
enabling  the  user  to 
bore  through  walls, 
floors,  etc.,  where 
the  ordinary  Bit 
will  not  reach. 


The  Socket  in  which  the  Bit  rests  and  the 
Shank  for  its  entire  length  are  of  one  piece 
of  steel. 

Note  how  the  shape  of  the  Socket  conforms 
to  the  Shank  of  the  Bit.  This  form  of  con- 
struction together  with  the  improved  Lock 
Nut  makes  it  impossible  for  the  Bit  to  work 
loose  while  boring. 

Any  length  Holder  will  follow  up  a  )^  inch 
Bit.  Heavily  nickel  plated  and  highly 
polished.    Made  in  six  different  lengths. 

Length  12  in.  16  in.  18  in.  20  in.  24  in.  30  in. 
List  Each   $1.15    $1.15    $1.25    $1.25    $1.45  $1.70 

For  Sale  by  All  Hardware  Dealers 


NbW  BRJTAlN,COTSrN.U.S.A. 


Please  Mention  Popular  Mechanics 


Do  You  Work  in  Copper^||| 

IE 


for  rising  ''^^^j 


$1  •SO  hammer  and 

directions  for  makini 

and  Copper  Bowls 

Fern  Dishes,  Lamp  and  Candle  Shades  and 
many  other  articles  lor  household  use 

We  carry  a  large  stock  of 

ARTS  and  CRAFTS 
SUPPLIES 


ORR  &  LOCKETT  HARDWARE  CO. 

14-16  West  Randolph  Street,  CHICAGO,  ILUNOIS 


^SewinB  avvT 

Be  your  own  repair  man.  Myers'  wonderful  tSewlng 
Awl  sews  leather,  canvas,  shoes— anything,  heavy  or 
light.  Speedy  band  stitching  Saves  trips  to  town. 
Complete  repair  shop  in  itself  Mends  harness,  saddles,  wagon 
covers,  blankets,  buggy  tops,  belts,  etc.  Can't  get  out  of  order. 
Original  and  only  awl  with  diamond  point  full  grooved  needle 
to  protect  the  thread.  Big  money  for  agents. 
C.  A.  MYERS  COMPANY,  6339  toxington  Ave..  Chicago 


Portable  Cases 

FOR  TOOL  MAKERS 
AND  MACHINISTS 

Twelve  styles,  felt  lined  drawers, 
solid  brass  trimmings,  best  of  ma- 
terial, beautiful  finish,  low  prices, 
satisfaction  guaranteed.  Ask  for 
booklet  of  cases  built  for  service. 

The  Pilliod  Lumber  Co. 

SWANTON,  OHIO 


more  important  in  this  connection,  she  is  quite  ob- 
viously impregnable.  We  could,  it  is  true,  destroy  her 
navy,  bombard  her  ports,  blockade  her  coasts — and  by 
so  doing  create  a  position  far  more  onerous  for  us 
than  for  her.  She  would  be  embarrassed,  we  should 
starve — Lancashire  from  lack  of  cotton,  other  parts  of 
our  population  from  high  prices  of  food ;  our  finances 
would    be    chaotic    from    the    havoc    which    this  state 


SENT  ON  30  DAYS'  TRIAL  TO  RESPONSIBLE  PERSON 

The  Handiest 
Tool  Holder  Made 

Constructed  of  hardened  steel,  well  and 
truly  made.  Holds  any  shape  of  stock 
down  to  No.  60  Drill.  Write  for  Catalog  E. 

BMnPr*  A  N    Manufacturer  of  SPECIALTIES 
.  lVlV-fI\Va/\i^,  BellevueSt.,  NEWPORT,  R.  L 


WE  SHIP  ON  APPROVAL 

-e'-y-"^  Hand  Power  Angle  Benders  are 
^.T^Siuiii"'*"'^^  so  indispensable  for  bending  rods, 
squares,  and  flat  pieces  into  all  sorts 
of  angles  that  we  do  not  hesitate  to 
ship  tools  for  10  days  free  trial.  Made 
in  3  sizes  to  cover  a  wide  range  of 
work.  We  also  make  hand  power 
tools  for  bending  eyes,  hooks,  "U" 
shapes,  hinges,  rings,  etc.  Write 
for  complete  descriptive  catalogue. 
WALLACE  SUPPLY  CO.,  1 24  No.  Jefferson  St. ,  Chicago ;  26  Cortlandt  St. .  New  York  City 


DUPLICATE  KEYS 

made  in  little  over  a  minute  by  the 
HARRISON  M.  L  P.  KEY  FILING  MACHINE 

Vales,  Corbins,  Russell  &  Erwins,  Norwalks,  Read- 
ings, etc.    The  greatest  invention  of  the  age,  price 
within  the  reach  of  the  masses.    Master  Mechanics, 
Hardware  Stores,  Superintendent  of  Buildings,  Lock- 
sniilhs.  etc.,  cannot  afford  to  be  without  this  tool.  Price 
$3  complete  by  mail  free.    Send  for  circular. 
HARRISON  &  CO.,  81 1/2  New  Street.  New  York 
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Perfection  Spring  Winder 


MADE  IN  3  SIZES 
So.  1  cap  to  3/32  wire    .   .  . 
So,  2   "    "  3/16  " 
No.  3   -    *•  5/16  " 


The  only  Practical  Spring  Winder  on  the  market.  Makes 
springs  any  length,  diameter  or  pitch,  any  gauge  wire, 
flat  or  square  stock.  The  only  tool  suitable  for  making 
ri£^t  or  left  hand,  extension,  compression  or  torsion 
springs.  Winds  to  last  inch  of  stock.  No  waste.  Should 
be  in  all  garages  and  repair  shops. 

EDGAR  T.WARD  &  SONS,  small  tool  dept. 

23  Purchase  St.  BOSTON,  MASS. 


Measuring  Tapes 

Standards  of  efficiency  for  the 
Amateur  and  the  Expert  The 
big  improvement  in  markings, 
instantaneous  readings,  saves  time  and  avoids 
error.  Send  for  sample  piece  of  tape  and  our 
complete  catalogue. 

m£/aFKFNPuL£(7o. 


New  York 


SAGINAW.  MICH. 
London,  Eng. 


Windsor,  Can. 


of  war  would  make  with  the  British  millions  sunk  in 
American  investments;  while  America,  a  self-contained 
continent,  would  be  much  less  seriously  hit.  She  does 
not  depend  upon  foreign  food ;  the  foreign  money  she 
has  already  secured ;  her  foreign  trade  is  but  a  drop 
in  a  bucket  compared  to  her  internal  trade ;  she  can  far 
better  afford  to  be  locked  in  than  we  can  afford  to  be 
locked  out     Her  navy  serves  no  earthly  purpose  con- 

GASOLINE  SOLDERING  IRON  BLOW  TORCH 

Thii  is  it.  Have  you  seen 
it  ?  Address  Department  1. 

EMMELMANN  BROS.  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.S.A. 


AGENTS-Make  $30  per  Week 


pie. 
eTeryth 

w.  s, 


Tliis  AWH,  sews  a  lock  stitt-h  like  p.  machine. 
Beet  thing  ever  made  for  repairing  Harness. 
Shoea.  etc.  A  dozen  exclusive  features.  Demand 
is  immense.  Sales  astounding.  Roy  Sage  writes, 
"Received  Awl.  sold  5  in  15  minutes."  L. 
Perrine  says,  "Sold  9  on  way  home  witli 
Low  pricey  big  profit,  great  value,  quick  sales.  Drop 
ing ;  write  for  sample  and  instructions. 
.  JUDY.  Mgr.  Dept.  1441,  DAYTON.  OHIO 


By  Getting  a  Work  Bench  Like  This 


you  will  be  able  to  do 
most  any  kind  of  work 
fiTiH^  around  the  house.  The 
|bE£3  bench  is  ^^  ft.  long:.  22 
■^^p  inches  wide  and  32  inches 
{]     high,    made     of  hard 
H     maple,    has    2  Patent 
»     Wood  Screw  Vises.  The 
cabinet  has  three  drawers,  each 
16  inches  lon^,  18  inches  wide 
and  5  inches  deep,  fitted  with 
locks.    The  cupboard  is  18  1-2 
inches  lonsr,  18  1-4  inches  high, 
and  10  inches  wide,  with  lock  on 
door,  and  will  be  shipped  4. 
you  at  once  on  receipt  of    «p  *  ^ 

C.  CHRISTIANSEN 


''The  Best  Hack-Saw  Blades 
in  the  Shop!" 

Simonds  Hack-Saw  blades  have 
become  the  standard  in  many  shops 
because  they  will  outcut,  outwear 
any  other  blade. 

Simonds  Hack-Saws 

(Pronounced  Si-monds) 

are  naturally  flat— due  to  our  tempering 
process— hence  the  strains  are  uniform 
throughout  the  saw  and  it  cuts  freer, 
runs  easier  and  with  less  power,  and 
wears  longer. 

The  size,  slant  and  set  of  the  teeth  are  scientific- 
ally and  practically  correct.  They  cut  clean  and 
fast  and  remove  the  least  amount  of  metal.  We 
guarantee  10%  more  work  from  a  Simonds  than 
you  can  get  from  any  other  blade.  If  you  use  blades 
in  a  power  machine,  here's  the  way  we  prove  it — 

Free  Trial  Offer 

We  will  send  you  some  blades.  Test  them 
against  any  others  either  by  timing  cuts  with  a 
watch  or  counting  the  strokes  needed  to  cut  through 
the  same  bar.  Then  see  how  many  cuts  each  blade 
will  make  before  it  is  worn  out. 

The  reason  for  this  superiority  is  our  Simonds 
Special  Crucible  Steel,  which  we  make  ourselves 
for  this  particular  work. 

Simonds  Files  were  awarded  the  Gold  Medal  at  the  Alaska- 
Yukon  Exposition.  Simonds  Crescent  Ground  Cross-Cut 
Saws  have  more  than  double  the  sale  of  any  other  make.  We 
make  all  kinds  of  saws  and  wood- working  machine  knives. 

Ask  your  dealer  or  write  us  direct 
Send  for  Book,  **  The  Carpenter's  Guide  *» 

Simonds  Mfg.  Co.  ^Ts-sl^'  Fitchburg,  Mass. 


Chicago 
New  York 


Portland 
Seattle 


San  Frcmcisco 
Montreal 


New  Orleans 
Lockport.  N.  Y. 
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A  Gift  to  make  his  Razor  behave 

is  a  Pike  Strop-Hone.  Just  think  what  it  means  to  actually 
hghten  his  daily  burden  of  shaving.  With  a  Pike  Strop- 
Hone  every  shaver  can  get  that  same  keen,  silky  edge  that 
makes  the  barber's  razor  glide  so  easily  and  smoothly — and  it 
takes  hardly  a  second.  The  hone  works  beautifully — and  the 
strop  takes  right  hold.  Costs  but  a  dollar — 
combines  a  hone  and  strop  at  the  price 
of  one — and  is  good  for  both  safety  and  old- 
style  razors.     This   is   one   of  the  famous 


PIKE  SHARPENING  STONES 


PIKE 
STROP- 
HONE  $1.00' 


"The  only  line  that  includes  every  sharpening  substance — 
natural  or  artificial— each  the  best  for  some  sharpening  need. ' ' 

There  are  Pike  Stones  for  the  home,  shop  and  farm — in- 
expensive and  best  of  all  practical  Christmas  gifts  for 
both  men  and  women. 

Do  some  of  your  Christmas  Buying  at 
your  Hardware  Store 

Ask  your  dealer  to  show  you  the  dandy 
Pike  India  Kantbreak  Knife  Sharp- 
ener (35  cents)  and  the  Pike 
India  Combination  Oilstone 
($1.00)— or  send  to  us  direct. 


A  Pike  Stone  FREE 

Let  us  mail  you  our  Pike  India 
Vest  Pocket  Stone,  for  pocket 
knives,  office  use,  etc.— just  to 
show  you  how  easy  it  is  to 
sharpen  with  Pike  stones.  Mere- 
ly send  your  dealer's  name  and 
4c.  for  packing  and  mailing. 
With  this  we  include  "HOW  TO 
SHARPEN"  — the  most  complete 
booklet  ever  written  on  how  to  put  a 
good  edge  on  tools,  knives,  etc.,  and 
how  to  select  and  care  for  oilstones. 
You '11  be  pleased.   IVrite  us  today. 


PIKE  MANUFACTURING 
lOl  Main  Street  Pike, 


CO. 
N.H. 


&  Toolmakers 

You  need  one  of  the  many  styles  shovim  in  our 
,  free  catalogue.  They  are  the  best  built  and 
most  practical  on  the  market  and  it's  the  up- 
k  to-date  way  to  keep  tools  in  good  condition 
k    and  orderly  arranged.    We  ship  direct  to 

l— 

Mfrs.  of  Mechanics'  High  Grade  Tool  Cases 
818  Germantown  Street,  DAYTON,  OHIO 


nected  with  any  vital  function  of  her  national  life;  by  .1 
bombarding  her  coast  towns  we  could  do  some  damage  l 
(not    much,   as   all   bombardments   prove)    to   property  ' 
which  is  mainly  ours,  and  which  in  the  end  our  insur- 
ance companies  would  have  to  pay  for. 
"But  beyond  that — nothing. 

"There  we  should   stick.     If  we  landed  armies  they 
would  be  swallowed  up  in  the  very  spaces  of  the  con-  jj 
tinent."  \ 

About  one  tree  in  each  20  planted  lives  to  maturity.  ' 


THE  EXCELSIOR  BRAD  SET.    PRICE  25  CENTS 


HIS  END  IS 

IMAGNETIZED 


The  tool  illustrated  above  will  be  indispensable  to  the  Pattern  Maker,  Cabinet  Maker,  or  Picture  Framer  who  purchases  it.  It 
will  set  brads  in  places  that  would  be  inaccessible  without  it,  and  dispenses  with  the  brad  awl  and  nail  set.  If,  after  a  fair 
trial,  you  are  not  satisfied  that  you  have  received  your  quarter's  Ct„„ J^-J  Trt^l  Qi.ii«I«7  fn  >I9  W  ICtliQt  Naur  VArb  fitv 
worth,  your  money  will  be  promptly  returned  to  you  on  receipt  of  tool.  Oianaaru  1001  oUppiy  VV.iJlIlOu^iieW  lOiKUiy 


YOUR  BOY  and  a  WORK  BENCH 


The  Christmas  gift  problem  is  again  at  hand.  Buy  your  boy  a  good 
"Home  Bench"  and  have  the  matter  of  "His"  present  settled.  A 

Grand  Rapids  Home  Bench 

will  please  him  and  at  the  same  time  be  of  inestimable  value  in 
teaching  him  the  principles  of  industry  and  self-reliance.  Just  the 
thing  for  the  long  winter  evenings. 

This  Bench  is  built  from  Hard  Maple  with  top  having  the  double 
tongue  and  groove  joint  construction.  It  is  56  inches  long,  32  inches 
high,  20  inches  wide  and  furnished  with  or  without  cupboard. 
Wood  Screw  or  Rapid  Acting  Vises. 

Our  catalog  gives  complete  information  regarding 
this  and  other  Home  Benches.    Write  for  copy. 

GRAND  RAPIDS  HAND  SCREW  CO. 

1620  Front  Ave..  N.  W.  GRAND  RAPIDS.  MICH. 

If  you  want  one  of  our  Stone  Blotters  send  15c  when  writing  for  catalog 
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When  Other  Pliers  Won't 

Starrett 

Expansion  Pliers  Will 


WILL  WHAT? 

Pull  out  that  headless  nail. 
Start  that  rusted  nut. 
Loosen  that  stubborn  bolt. 
Do  a  hundred  "  mean  "  jobs 
when  other  tools  won't. 


See  how  they're  made  —  the  jaws  are  adjustable,  and  automatically  fit  the  work. 
The  fulcrum  is  short,  giving  tremendous  squeeze.  The  handles  are  always  right 
distance  apart  to  grip  with  the  hand.    See  them  at  your  dealers. 

Send  for  Catalog  19  A.  P. 

The  L.  S.  Starrett  Co.,  Athol,  Mass. 


NEW  YORK 


LONDON 


CHICAGO 

42-5 


ALBINISM  IS  EVERYWHERE— An  albino  is  a 
person  or  animal  with  the  absence  of  color  in  the  hair 
or  eyes,  or  both.  This  is  also  found  in  many  birds,  and 
it  is  not  very  uncommon  to  see  or  hear  of  a  white 
blackbird,  or  a  white  crow,  or  some  other  bird  or  fowl 
which  is  very  highly  colored  in  its  natural  state. 

No  people  are  as  frequently  albino  as  the  Arizona 
Z\ini  Indians,  who  are  very  frequently  white-haired  and 
pink-eyed. 

It  is  asserted  that  this  results  from  the  absence  of 
coloring  matter.  In  all  the  animal  kingdom  this  con- 
dition seems  to  exist. 

Certain  fowls  show  the  same  condition.    A  number  of 

FOR  SEWING  LEATHER 

The  Speedy  Stitcher  is  the 

I  latest  and  best  of 
anything  ever 
offered  for  $1.00. 

Agents  make  over  200 4,  profits. 

Send  at  once  for  catalog  and  terms. 
AUTOMATIC  AWL  CO.,  26  Gardner  Terrace.  WORCESTER.  MASS. 


Bonded  for  2  Years 

ACTUALLY  COVERED  BY  A  BOND 


Yes,  It's  a  IVcw  "Red  Devil"  ,tTelZe^frct1h^al%^; 

issue  a  guarantee  bond  with  it  to  replace  it  any  time  within  two  years 
should  it  be  found  defective  in  any  respect.  It's  an  insured  tool.  It's 
a  side  cutter  you  should  insist  on  buying.  Ask  your  hardware  man  for 
"Red  Devil"  _No.  1650  and  "Bonded  Plier."  Look  for  the  "Red 
Devil"  stamp  "  Bonded."  Examine  the  bond  packed  with  each  tool. 
You  never  bought  a  tool  so  guaranteed  in  your  life.  If  your  local 
dealer  can't  supply  you,  send  us  fl.75  for  one  only  sample  pair. 

OSl  Chambers  Street 
NEW  YORK,  U.S.A. 


SMITH  &  HEMENWAV  CO. 


A  GOOD  HOME 
BENCH  AND  GOOD  TOOLS 

afford  profitable  occupation  for  the  boy 
who  is  taking  Manual  Training  as  well  as  for 
the  man  around  the  house.  The  bench  shown 
here  is  only  one  of  our  styles  —  others  may 
suit  you  better.     They  make  ideal  Christmas 


Presents. 


"OHIO"  TOOLS 

are  carefully  made  throughout  by  skilled 
workmen,  treated  and  tempered  by  the  most 
improved  methods,  and  are  known  to  partic- 
ular tool  users  as  the  best  in  the  market  — 
fully  warranted. 


Insist  on  this  trade  mark  'when 
buying    Planes,    Chisels,  Drawing 
Knives,  Auger  Bits,  Screw  Drivers,  etc. 

Write  for  our  free  Catalogue 

OHIO  TOOL  CO.  (Dept.  3) 

COLUMBUS,  OHIO 
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Set  up 
your  own  tree 

On  top  place  the 

''Vulcan" 

Superior  Drop -forged 

Tools 

Every  "Vulcan"  is  something  better  than 
before  existed  and  the  best  "Christmas  Gifts  " 
to  yourself  are  tools  that  will  increase  j^^our 
earning  capacity  and  give  you  a  life-time  of 
service.  The  free,  just  out,  pocket  size  tool 
catalogue  will  assuredly  interest  you.  Your 
dealer  carries  our  products — ^just  say  *  'Vulcan . ' ' 

J.  H.  WILLIAMS  &  CO. 

Superior  Drop-forgings 
47  Richards  St.,  BROOKLYN,  N.  Y. 


"Vulcan"  "Vulcan" 
Machinists'  Clamp  Toolmakers'  Clamp 

EaByandrapidudiustment-knurled  ^Tl'^Teif^Trel 
screw,  bpecial  treatment  prevents  Development  of  our 
springing.  own  practices. 


MAKEYOURBIKEA 

MOTORCYCLE!^ 


at  a  small  cost,  by  using  our 
attachable  outfit.  Fits  any 
Bicycle.  Easily  attached.  No 
special  tools  required. 

9380  Miies  Repair  Bill  $1.55 

Mr.  Hunt,  of  Washington,  writes:  "Just 
a  word  of  praise  for  your  wonderful  attach- 
ment. I  rode  machine  up-to-date  9380 
miles.  My  repairs  have  been  only  $1.25 
for  new  belt  and  30c  for  new  idler  axle, 
i  have  had  no  trouble  whatever.  I  strongly 
recommend  your  attachment  to  anybody 
desiring  a  sitnple,  substantial  motorcycle.  " 

FREE  BOOK  write  today  for  bargain 
rntt  »uw^  1  t  booklet,  fully 

describing  the  SHAW  Bicycle  Motor  Attach- 
ment. Motorcycles  all  makes,  new  and 
second-hand,  $35.00  up. 

SHAW  MANUFACTURING  CO 

Dept.  6  GALESBURG,  KANSAS 


$40  Motorcycle 


We  have  the  largest  line  of 
new  and  used  Motorcyles  in 
the  country  at  the  lowest 
prices.  We  also  have  a  thor- 
_^  ^  ,  .  .  .  oughly  equipped  repair  de- 
partment and  are  in  position  to  furnish  repairs  for  any 
machine.  Send  us  your  machine  to  be  overhauled.  We 
pay  cash  for  second  hand  motorcycles.  Send  for  Catalog. 
HARRY  R.  GEER  CO.,  888  McLaran  Ave.,  ST.  LOUIS,  MO. 


prairie  chickens  have  been  shot  that  were  perfect  al- 
binos. 

A  few  robins  and  English  sparrows,  and  occasionally 
a  white  redbird,  are  found  in  different  parts  of  the 
country,  and  they  are  -always  looked  upon  as  remark- 
able freaks  m  nature,  but  are  in  fact  quite  common. 

Some  florists  declare  albinos  exist  among  flowers,  and 
that  white  specimens  come  in  many  flowers  that  are 
naturally  of  high  colors.— Cleveland  Plain  Dealer. 

CLAMPS 

This  cut  shows  the  Ducharme  Patent  Uni- 
versal Clamp  gflueingr  two  blocks  of 
wood  together  and  the  advantage  of 
the  clamp  setting  upright  on  the 
bench  so  that  there  is  no  strain  on  the 
5J'°'t,T*i'?JT^l?  being  glued  together. 
The  CLAMPS  are  also  used  for  bevel 
work  or  can  be  used  as  parallels. 
Write  for  circular  C  and  price  lists. 

MANUFACTURED  BY 

The  Ducharme  Machine  Co. 

389  Riverside  Are.,    Medford,  Mass. 


A  Hack  Saw  That 
Anyone  Can  Use 

Star  Hack  Saw  Frames  are  light 
and  easily  handled,  yet  strong  and 
durable.   The  reinforced  centre  gives 
strength  where  most  needed. 
STAR  HACK  SAW  FRAME  No.  10 

WHEN  USED  WITH 

STAR  HACK  SAW  BLADES 

is  a  tool  of  real  efficiency.  The  frame  is  adjustable— holds  blades 
6  to  12  inches  long.  Stnr  Hack  Saw  Blades  cut  clean,  easy  and  quick 
and  last  long.  Experienced  mechanics  have  used  them  for  twenty- five  years. 
The  price  of  Star  Hack  Saw  Frame  No.  10  is  $1.00.  Star  Blades  12 
inches  in  length,  cost  50  cents  per  dozen.    Look  for  the  (  ★)  star 

MILLERS  FALLS  CO.,  28  Warren  St.,  NEW  YORK  CITY 

"TOOL  PRACTICE' 

—an  instructive 
booldet— sent 
FREE 


Please  Mention  Popular  Mechanics 


POPULAR  MECHANICS 


ADVERTISING  SECTION 
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Combine  Business  with 
Pleasure.  There's  a  heap 
of  satisfaction  in  riding 


Its  unique  Spring  Frame  construction  is  the 
most  comfortable  of  all  —  its  powerful 
ball-bearing  motor  is  absolutely  reliable — 
it's  economical  in  up-keep.    Free  engine 
clutch  enables  starting  like  an  auto. 

THE  MIAMI  CYCLE  &  MFG.  CO. 
350-370  Hanover  St.,  MIDOLETOWN.  0. 


CEND  today 
^  for  FREE 
Motorcycle 
Book. 


Convert  Your  Bicycle  into  a 

UlAtAI*  Cvnlo  using-  our  Attachable  Outfit. 
lUUIUl  -I/J'LIC  Fits  any  wheel.  Also  Marine 
and  Stationary  Motors  and  Finished  Castings. 
Stamp  for  catalog.  STEFFEY  MFG.  CO. , 
Girard  Ave.  and  30th  St.,  PHILADELPHIA.  PA. 


Motorcycle  Supplies 

We  Make  the  Price 


To  get  our  latest  book  EREE,  give  name  of  your 
motorcycle.  This  is  the  most  complete  exclusive 
motorcycle  accessory  catalog  ever  published.  You 
can't  afford  to  be  without  it.    Address  us  today. 

Motorcycle  Supply  Department 
Kansas  City  Automobile  Supply  Co. 
1501  Grand  Ave.,  Kansas  City,  Mo. 


5H.P 


1913Peeriess  Motorcycle 

With  Free  Engine  Idler  and 
Bosch  Magneto,  together 
■with  the  best  there  is  in 
motorcycle  construction- 
Power,  Silence,  Endurance, 
and  those  Wearing  Qualities 
BO  essential  for  low  cost  of 
maintenance. 

5  MILES  FOR  ONE  CENT 
Agents  Wanted— Liberal  Discounts 

PEERLESS  MOTORCYCLE  CO..  179  Huntington  Ave..  BOSTON.  MASS.  ■ 


We  Ship  on  Approval 

TvUhoiit   a    cent    deposit,  prepay    the   freight  and  allow 
10  DAYS  FREE  TRIAL  on  every  bicycle.    IT  ONLY 
COSTS  one  cent  to  learn  our  unheard  of  prices  and 
marvelous  oJjTtrs  on  highest  grade  1913  models. 

FACTORY  PRICES 

one  at  any  price  until  you  write  for  our  new  large  Art 
Catalog  and  learn  our  -wonderful proposition  on  the  first 

sample  bicycle  going  to  your  town. 

Din  CD    AnCUTC   everywhere  are  making  bi? 
nillE.n   IIUCIl  I  O   money  exhibiting  and  selling 
our  bicycles.    We  Sell  cheaper  than  any  other  factory. 
TIRES,  Coaster- Brake  rear   wheels,  lamps* 

■repairs  and  sundries  at  kal/usual prices.  Do  Not  Wait{ 
yn\tjttoday  for  our  latest  special  offer  on  "Raogef"  bicycle. 

MEAD  CYCLE  CO.     Dept.  g  108  CHICAGO 


TiHIS  is  due  to  the  accurate  box- 
joint  construction  and  careful  fitting, 
and  is  among  many  adx^antages  that 
put  the  P.  S.  &  W.  No.  30  Plier  head 
and  shoulders  above  any  other  plier 
ever  made. 

Good  steel,  individual  tempering,  careful  milling  of  the  jaws, 
fine  finish,  and  the  perfectly  working  box-joint  are  without  rivals. 
Top-notcher  of  the  largest  line  of  box-joint  and 
lap-joint  pliers  manufactured. 

The  170-page  "Mechanics'  Handy  List" 
describes  over  200  hand-tools  for  Electricians,  Tin- 
smiths, Machinists  and  Carpenters,  and  contains 
35  pages  of  reference  tables  and  valuable  informa- 
tion.    Send  for  it. 

THE  PECK,  STOW  &  WILCOX  CO. 

TV/I  C     of  the  Largest  Line  of  Mechanics' 

IVir  rVO.  Hand-Tools  Offered  by  Any  Maker 

SouTHiNGTON,  Conn.     New  York,  N.Y.     Cleveland,  Ohio 

Address  20  Murray  St.,  New  York  City 
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Signal  Flannel  Shirts— 

For  Fall  and  Winter  Comfort  ^ 

pOR  outdoor  and  indoor  wear,  no  shirt  is  as  warm,  comfort- 
able, strong  and  durable,  neat  or  well-fitted  as  a  Signal 
Flannel  Shirt.  Comes  with  "lay-down"  or  military  collar  in  all 
colors  and  several  weights,  with  useful,  roomy  flap,  scout, 
or  plain  pockets.    Made  for  long  ivear  and  real  sewice. 
Up  to  the  Signal  high  standard  in  quality — and  down  to 
Signal  value  in  price.    You  can  buy  a  Signal  Flannel 


Military 
Collar 

"Scout" 
Pockets 


You  Can't  Beat  The  Price 
You  Can't  Equal  The  Shirt 


For  $1.00  to  $3.00 

For  dress  wear  we've  made  a  Detachable-Collar  Flannel 
Shirt  with  handy  pockets  and  dressy  double  French 
cuffs.     Wear  it  with  the  Flannel  or  regular  white 
collar.     Made    up    in  many 
IT«;««  MaJ^        snappy  patterns  and  coat  style. 
Union  Made        ^hey  sell  for  $1.50  and  $2.00. 

Ask  Your  Dealer 

to   show   you   the   new  line  of 
SIGNAL  FLANNEL  SHIRTS 

Be  sure  to  see^the  Signal  Trade-Mark. 

Also  makers  of  Signal  Work  Shirts  and  Overalls. 


Trade  Mark 
The  Mark  of 
"Quality" 


Hilker-Wiechers  Mfg.  Co. 

1256  Mound  Ave.,       ...      Racine,  Wis. 


3  PENNIES  A  DAY 

One  Dollar  a  Month 

Buys  a  Standard  Typewriter 

Your  choice,  Remington,  Oliver 
or  Smith  Premier.   Prices  lower  than 
other  cash  prices.   Perfect  machines  only  —  guaranteed. 

TYPEWRITER   INSTALLMENT  CO. 

P  180  N.  Dearborn  St.,  CHICAGO 


WHERE  RENT  IS  ONE  DOLLAR  PER  MONTH— 

Common  laborers,  in  Mexico  are  paid  from  31  to  37  cents 
a  day.  They  live  in  houses  built  of  adobe,  having  hut 
one  room  and  that  windowless,  and  a  sniall  back  yard, 
or  corral.  These  houses  rent  as  low  as  one  dollar  a 
month.  They  are  absolutely  without  any  conveniences, 
having  a  dirt  floor  and  are  nothings  more  than  mere 
shelters.  Even  the  homes  of  the  rich  are  without 
cooking  stoves.  There  are  only  a  few  stoves  in  use 
in  Mexico,  and  these  are  mainly  in  the  homes  of 
foreigners. 


THE  MAN  BEHIND 


in  his  calculations  finds  in  the  Rich- 
_  ardson  Slide  Rule  the  desired  answer 

^^li'her^eem^^b^^misunderstam^  the  Slide  Kule  will  accomplish,  many  think  it  an  instrument,  the  use  of  which  is 

appliable  only  to  Engineers  and  Technical  men.  So  frequently  have  I  heard  this  remark  that  I  have  completely  re-written  and  enlarged 
my  instruction  book,  which  shows  the  actual  setting  of  tne  rule  by  78  full  size  engravings,  each  engraving  and  example  is  explained 
and  "written  so  you  can  understand  it."  In  fact  any  person  who  has  never  seen  a  Slide  Hule,  and  not  a  technical  person,  could  not  help 
but  learn  its  use.  The  examples  selected  and  shown  by  illustrations  are  those  which  frequently  come  up  for  solution  by  the  Kanker, 
Broker,  Auditor,  Inventory  Man,  Cost  Estimator,  Printer,  Paper  Mfr.,  Contractor,  Salesman,  Time-Keeper, 
Bookkeeper,  Lumber,  Land,  and  other  merchants  too  numerous  to  mention. 
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THE  SLIDE  RULE 
SIMPLIFIED  ■ 


<5eo.V/RicKardso6i;; 


This  Slide  Rule  will  multiply,  divide,  solve  proportion,  extract  the  square  and  cube  roots,  find  the  deci- 
mal equivalent  of  vulgar  fractions  or  "vice  versa,"  calculate  interest,  percentage.  Also  the  mensviration  of 
superficies,  and  the  rule  of  three.  For  Engineers,  Electricians,  Draftsmen,  Superintendents,  Master  Mechanics, 
etc.,  the  rule  is  indispensable  in  their  work.  It  is  one  of  the  most  valuable  instruments  ever  offered  to 
mankind.  For  Electricians  it  is  a  complete  wire  table  in  itself,  calculates  the  size  of  a  motor  to  run  a  pump, 
shows  percentage  a  customer's  recording  meter  is  either  "slow  or  fast."  The  Richardson  Direct  Reading  Slide 

Rule  is  specially  designed  for  those  who  wisli  to  learn  its  use.  Its  operation  being  very  simple.  You  simply  .  .  j.  x 
place  the  key  to  the  problem  wanted  in  the  keyhole  (the  key  is  printed  in  red  on  slide,  see  cut)  and  answer  is  given  direct:  such 
as  the  Horse  Power  of  Engines,  Pumps,  Boilers,  Belts,  Water  Falls;  size  of  duct  for  ventilating;  radiation  and  size  grate,  and  steam 
main  required;  change  gear  and  pulley  problems;  areas,  circumference  and  diameter  of  circles.  This  Rule  is  my  1912  type  now 
being  placed  on  the  market  for  the  first  time.  Made  in  two  sizes,  coat  and  vest  pocket  llxl-^sx^i  and  59ixl?kX^.  No  wood  in 
their  construction,  scales  white  celluloid,  printed  from  engine  divided  plates  in  two  colors,  and  washable,  secured  by  an  improved 
locking  device  in  an  absolutely  non-corrodible  Aluminum  and  Monel  Metal  framing.  Durable  cardboard  case  for  large  rule,  and 
neat  leather  case  for  vest  pocket  size.  Special  case  for  large  rule  end-flap  and  button  fastening  25c  extra.  Full  leather  case  50c.  If 
ordered  now  I  give  free  a  copy  of  my  new  book  The  Slide  Kule  Simplified.  Price  of  cither  above  rules  $3. 50.  A  limited  number 
10  inch  Student  Rules  with  cardboard  scales  Given  Free  to  each  purchaser  of  above  book.  Price  of  book  without  rule,  paper 
cover  $1.00.    Flexible  silk  cover  $1.50.      GEO.  W.  KIGIURDSON,  Consulting  Engineer,  Ei-Chief  Electrician,  U.  8.  Navj,  4318  24th  PI.,  Chicago,  U.  S.  A. 
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Now  Rciady!  Our  New 
BH  Free  Bargain  List 

oF  Unredeemed  Pledtes; 


AMAZING  bargains! 


H5s  DE  ROY  &  SONS 

■•l^JiTN  BULLETIN  OF 
:  UNREDEEMED  PLEDGES 

i    »»riii  CKin  Anv 


We  Will  Ship  An> 
Article  With  Privilev. 
of  Examination 


DIAMONDS  and  WATCHES  1/2  to  2/3  LESS  THAN  REGULAR  PRICES 

"I  have  never  heard  of  a  more  fair  method   This  CUStomer  from  Trinidad,  Colo.,  boUght 

of  doirigr  business  than  yours  an^i  I  can-  ^  watch  from  US  for  $15.50  which  his  jeweler 
tTtLrmrnrt^otrken^rntaTe  o1  you;  declared  could  not  be  sold  foT  less  than  $34 

truly  wonderful,  amazing  bargains."  SpOt  CaSh.     Hence  hlS  enthusiasm. 

You  will  be  just  as  enthusiastic,  as  we  have  hundreds  of  such  letters,  and  you  too  will  wonder  how 
anyone  can  possibly  hesitate  to  take  advantage  of  our  amazing  bargains  in  unredeemed  Jiamond, 
jewelry  and  watch  pledges  when  you  thoroughly  understand  our  remarkable  proposition. 

Don't  buy  a  diamond,  a  watch  or  piece  of  jewelry  of  any  kind  until  you  get  our  new  big  bulletin 
which  illustrates  hundreds  of  wonderful  bargains  in  unredeemed  pledges.    It  tells  the  whole  story,  how, 
as  headquarters  for  loans  for  over  60  years,  we  have  built  up  an  enormous  business  advancing  monev  on 
_  diamonds,  watches,  jewelry,  etc.  We  don't  buy  them:  we  loan  money  on  these  goods.  The 

necessity  of  disposing  of  these  unredeemed  pledges  iswhy  we  can  offer  such  amazing  bargams. 


$123 


The  Very  Thing  for  Christmas  Gifts 

Deposits  Accepted  for  Later  Delivery 

Most  of  the  Unredeemed  Diamonds  we  have  in  stock  have  been  reset  in  up-to-date 
solid  gold  mountings  and  therefore  you  may  rest  assured  that  any  article  you  may 
select  from  our  Unredeemed  Pledge  List  will  bear  absolutely  no  trace  whatever  of 
its  ever  having  been  worn.    If  you  select  a  diamond  of  reasonable  size  we  will  reset  it 
any  way  you  wish  without  additional  charge. 

A  Few  Specimen  Bargains 

No.  316659 — Unredeemed  Pledge.  This  handsome  Diamond  and  Turquoise 
Princess  Ring  containing  all  magnificent  full  cut  good  sized  diamonds  of  a  total  weight 
in  excess  of  1  1  8  kt.  cost  original  owner  fl40.    With  guaranteed  loan  of  $45,  d>e7 

our  Unredeemed  Price   «pl>/ 

No.  232365— Unredeemed  Pledge.  Solitaire  blue  white  diamond  of  1/2—1/8,  1/64 
kt.,  perfect  cutting,  shape  and  brilliancy  in  lady's  ring.     Retail  price  $85,    Of  a  A 

guaranteed  loan  $35  ;  Unredeemed  Price   ^*i*t 

No.  231869— Unredeemed  Pledge.     1—1/8,   1/32  kt.  Solitaire  pure  steel  white  color 
diamond  of  most  remarkable  brilliancy  and  perfect  cutting  in  the  popular  style  gentleman's 
ring.     $250  retail  value  in  this  offer  with  guaranteed  loan  oi  $105  at  Unredeemed 
Price  

No.  310986— Unredeemed  Pledge.  A  14  kt.  Solid  Gold  Lady's  small  size  like  watch 
pictured  in  this  ad  wHh  the  0-size  genuine  Elgin  movement.  Brand  new  condition,  ^-in 
Retail  prices  $25  to  $30.    Our  Unredeemed  Price   JplZ 

Satisfaction  or  Money  Back  Guarantee 

means  something  from  this  firm.     If  anything  selected  is  not  entirely  pleasing,  although  it  be  exactly  as 
described  and  the  biggest  bargain  you  ever  saw,  we  will  return  the  full  amount  of  money  without  any  red 
tape  or  delay,  on  return  of  the  article  within  a  reasonable  time.     Our  entire  capital  of  over  $750,000.00 
stands  back  of  our  guarantee. 

60  Years  In  One  Location 

is  our  proof  of  absolute  "Square  "  dealing.   We  have  sold  many  hundred  thousands  of  dollars 
worth  of  unredeemed  jewelry  and  have  thousands  of  more  than  satisfied  customers  all 
over  the  country. 

REFERENCES:  Farmers'  Deposit  National  Bank.  Marine 
National  Bank,  Dun's,  Bradstreet's,  or  any  newspaper  in  Pittsburgh. 

JOS.  DeROY  &  SONS  Over  60  Years  Same  Location 

Depl.Z  303  Smithf ield  St.  (Opp.  Post  Office)  ^ 
PITTSBURGH,  PA. 


EARN  $3  TO  $9  A  DAY 


Mechanics,  Millmen, 
and  Shopmen  make 
extra  money  during 


spare  time  selling  Photo  Knives  and  Razors  with  Scientific- 
ally Tempered  Blades.  Sales  easily  made.  Special 
agents  instructions.  Write  today  for  Special  Outfit  offer, 
CANTON  CUTLERY  CO.,  Dept.  259,  CANTON,  O. 


High  Grade  WALTHAM  and 
ELGIN  MOVEMENTS 

We  sell  the  finest  watches  made.  No 
matter  where  you  live, 

YOUR  CREDIT  IS  GOOD 

Better  goods  at  lower  prices.    Write  for  Big 
Free  Catalog  of  Watches,  Diamonds,  Jewelry, 
Silverware  and  our  Easy  Terms  of  Payment. 
MILLEK-IIOEFER  COMPANY 
54  Miller  Bids.,  I>etroit,  Michigan 


AND 
BADGES 


CLASSP/NS 

FACTORY   TO  YOU 

For  College,  School,  Society  or  Lodge 

Descriptive  catalog  with  attractive  prices  mailed 
free  upon  request.  Either  style  of  pins  here  illus- 
trated with  any  three  letters  and  figures,  one  or  two 
colors  of  enamel.  STERLING  SILVER,  25c  each; 
$2.SO  dozen.     SILVER  PLATE,   lOc  each;   $1.00  dozen. 

BASTIAN  BROS.  CO.,  23  Bastian  Bldg..  ROCHESTER,  N.Y. 


English  Felt 


Most  comfortable,  serviceable  and 
stylish  hat  for  dress  or  business.  Gen- 
uine English  Felt,  flexilile  leather 
sweat,  with  lU  inch  outside  siilt  band, 
can  be  rolled  into  different  shapes. 
Weight,  4  ozs.  Sizes,  T'i,  1%  in. 
black,  tan,  blue,  brown  and  gray. 
If  not  as  represented  1  will  refund 
your  dollar  AND  YOU  MAY  KEEP  THE  HAT.   Sent /^^jz/a^^i  $1.00.    FREE  CATALOG. 

GEO.  J.  BUNGAY,  28  S.  William  St.,  New  York 


3Hats< 

IN  ONE   SENT  POSTPAID  FOR  J 
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New  Opportunity 
To  Make  Money 

Wonderful  discovery.    A  new,  scientific  process  of 
photography  with  a  world  of  money-making  oppor- 
tunities for  ambitious  men  with  small  capital  and 
No  Experience. 
Investigate   Today  Tlie 

MANDEL 
POST  CARD 
MACHINE 

A  wonderful    machine  that 
takes,  finishes,  and  delivers 
original  post  card  photos  in 
one    minute  —  RIGHT  ON 
THE  _  SPOT,    by   the  new 
"Mandel"  Positive  Pro- 
cess WITHOUT 
PLATES,    FILMS  or 
PRINTING.    The  ma- 
chine makes  fivedifferent 
styles  of  pictures  in  three 
^^mmi^^^^^^l^m  postcards,  3 x4M 

inches ;  miniature  post 
cards,  2x3  inches;  and  one  inch  photo  buttons.  Makes  portraits, groups, 
scenes— anything  that  can  be  photographed.  Photo  post  cards  are  pop- 
ular everywhere.  Big  money  at  picnics,  carnivals,  fairs,  on  the  streets, 
in  the  country,  small  towns  and  cities  —  everywhere.  Hundreds  are 
getting  rich— why  not  you  ?  Sturgill,  of  Utah,  made 

$1200  IN  4  MONTHS 

Simmons,  Georgia,  writes:  "  I  make  $10  a  day.  "Lopez  Diego, 
Texas,  writes:  "Made  $581  profit  in  three  months."  Hundreds 
of  similar  letters  on  file.  Be  a  one  minute  ' '  post  card  photographer. ' ' 
Complete  instructions  with  outfit — you  begin  work  at  once.  Small 
investment  starts  you  in  this  new,  pleasant,  money-making  business. 
The  saleof  your  first  supplies  practically  gives  you  back  entire  original 
investment.  Write  loday  for  complete  free  information.  Address  either  ofl^ce. 

THE  CHICACO  FERROTYPE  CO. 

407  Ferrotype  BIdg.,  Ctiicago,  III.  or  Dept.  407,  Public  Bank  BIdg.,  New  York,  N.  Y. 


6  -  Pound 

Post  Card  Gallery 


WHEN  YOU  WANT  ANYTHING  AND  DON'T  KNOW 

WHERE  TO  FIND  IT— WRITE  BUREAU  OF 
INFORMATION,  POPULAR  MECHANICS,  CHICAGO 


HESS^^LOCKER 

The  Only  ModeriiySanitary 
STEEL  Medicine  Cabinet 

■I^BHHHBa^      ■^■■■■^■■■■■a  Bi^^HMH^n 

orlocker  finished  in  snow-white,  baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,  shrinks,  nor  swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.  To  recess  in 
wall  or  to  hang  outside.  Send  for  illus- 
trated circular. 

The  R^ces7ed  Steel  HESS,  910  L  Tacoma  BIdg.,  Chicago 
Medicine  Cabinet  Makers  of  Steel  Furnaces,        Free  Booklet, 


If  You  Appreciate 

RARE  OLD  VIOLINS 

This  Book  Will  be 
Sent  You  Without  Cost 


bYOnfNEflLYCHICRGO 


If  you  appreciate  the  time, 
money,  travel,  experience  and  work 
necessary  to  produce  such  a  book;  if 
you  realize  that  we  have  bought  and 
sold  more  precious  violins  than  any 
other  house  in  America,  then  we  know 
this  book  will  be  treasured  by  you. 

Within  white  and  gold  covers,  in 
the  highest  form  of  the  printer's  and 
graver's  art  are  faithful  color-tjrpe 
plates  of  rare  old  violins  we  own. 
Many  of  them  are  world  renowned 
masterpieces. 

From  Stradivarius  and  Guarner- 
ius  violins  at  $10,000,  down  to  genuine 
old  violins  at  $50  and  $100,  we  show 
and  describe  rare  old  instruments 
which  have  responded  to  the  bows  of 
masters  of  greater  or  lesser  fame. 

In  this  book  you  feel  and  breathe  the  atmosphere  of  the 
violin  world  and  if  you  wish  to  buy  a  good  old  violin  this  book 
is  for  you. 

It  goes  without  saying  when  you  buy  a  valuable  violin  it 
is  most  necessary  that  you  deal  with  a  responsible  house 
whose  word  and  guarantee  will  protect  you. 

To  those  who  understand  and  appreciate  this  opportunity 
to  possess  a  genuinely  valuable  book  on  old  violins  we  extend 
this  invitation  to  write  us  for  a  complimentary  copy. 

LYON  &  HEALY,  19-23  E.  Adams  St.,  Chicago 

The  world's  largest  music  boaee.  Owners  of  the  famous  Hawley  collection. 


Primarily  for  the  use  of  invalids  is  a  chair  invented 
by  a  Tennesseean,  so  equipped  with  mirrors  that  an 
occupant  can  see  what  is  going  on  around  him  without 
rising. 


Ti"^  BEST  LIGHT 


Makes  and  burns  its 
own  gas.  A  safe,  brilliant 
light  which  casts  no  shadow. 
Clean  and  odorless.  Over 
200  styles    of  lamps  from 
loo  to  2,ooo  candlepower. 
Unequalled  for  homes,  offices, 
stores,  factories,  churcheSjCtc. 

Write  for  Catalog. 

Agents  Wanted 

The  Best  Light  Co 

324  E.  Sth St..  Canton. 0. 


1 


"fo""  GET  BETTER  LIGHT 

From  KEROSENE  (Coal  Oil) 

Tests  by  Prof.  Rogers,  Lewis  Institute,  Chicago,  on  leading  oil-burning  lamps  show  the 
Aladdin  Mantle  Lamp  is  the  most  economical  and  gives  over  twice  as  much  light  as 
the  other  lamps  tested.  It  is  odorless,  safe,  clean,  noiseless.  Guaranteed.  Better 
light  than  gas  or  electric.   To  introduce  the  Aladdin  we'll  send  a  sample  lamp  on 

10  Days'  Trial  AGENTS  WANTED  STr^Ever^;™ 

ASK  FOR  PARTICULARS  needs  this  lamp.  It's  the  only  reliable  incandescent  oil  lamp  on  the 
market.  Soon  pays  for  itself  in  oil  saved.  One  agent  sold  over  1000  on  money  back  guarantee,  not  one 
returned.  Another  sold  $800  worth  in  15  days.  Evenings  made  profitable.  Ask  for  agents'  prices  and  fnal  offer. 
MANTLE  LAMP  COMPANY,  395  Aladdin  Building,  CHICAGO,  ILL. 


POPULAR  MECHANICS  ADVERTISING  SECTION 


135 


THE  WIZARD  LIGHT 

These  LATEST  INVENTIONS  represent  the 
ACME  of  Perfection  in  Artificial  Lighting. 

After  once  installed  the  INSTANTANEOUS  System  requires  no 
generation,  as  lamps  are  operated  by  pull  of  the  chain  and  as 
conveniently  as  electricity  at  one-tenth  the  cost. 

The  "  QUICKLIT  "  lamps  are  lit  with  an  ordinary  match  ; 
therefore    are    operated  as  conveniently  as  city  gas. 

All  our  lamps  and  systems  represent  the  highest  standard  of 
quality,  are  fully  guaranteed  and  are  so  simple  that  anyone  can 
operate  same.  For  further  particulars  and  complete  illustrated 
catalog  describing  the  above  and  also  the  Air  Light  or  Tube 
System,  "  Hollow  wire  Inside  and  Outside  Arcs  and  lamps  with 
automatic  cleaning  needle,"  Boulevard  Arc  Lamps,  Outside 
Lamps,  Upright  Lamps,  etc.,  address 


rHE  NAGEL-CMASE    MFG  CO. 

The  L-ariest  Manufacturers  of  Gasoline  Li^fttrnf  Devices  in  the  World 
153     W.    OmO    ST.,       CHICAGO.,  U.S.A. 


OLDEST   OF   LIGHTHOUSES— At  La  Coruna,  in 

northern  Spain,  may  be  seen  a  fire  tower  which  is, 
with  the  exception  of  the  ruins  of  the  Roman  light- 
house at  Dover,  the  oldest  of  all  existing  structures  of 
this  kind.  The  exact  date  of  the  erection  of  this  tower 
is  unknown.  According  to  an  ancient  tradition  it  is 
accredited  to  Hercules,  whence  its  name  Torre  de 
Hercules.  Others  say  that  Phoenicians,  who  had  estab- 
lished several  colonies  in  Spain,  had  erected  this  light 
tower   for   their   northland   cruises.     However,  judging 

BEAUTIFUL  PORTABLE  UBRARY  LAMP 

made  of  Mission  Weathered  Oak;  hand 
rubbed  wax  finished  :  shade  of  four  pan- 
els of  Cathedral  Art  Glass,  of  tints  of  green 
and  white;  makes  a  splendid  wedding  gift ; 
always  useful  and  in  perfect  harmony  with  its 
surroundings.     Made  for  electricity,  gas  or  oil. 
'MUNYBAK"  Guaranteed  Product.  Price  Only  $2.75 
Write  for  complete  Free  illustrated  catalog  telling 
about  our  fine  Lighting  Fixtures  and  Furniture. 
a@-WE  SAVE  YOU  ONE-HALF 
MUNYBAK  CO.,  110  Main  St.,  BLUFFTON,  IND. 


iimUTC  AMAZING 
illlLllI  1  3  INVENTION  ! 

Entirely  new  kind  lamp  burner,  gen- 
erates gas,  makes  extremely  large, 
powerful  white  light.  Smokeless, 
odorless.  Sells  everywhere.  Nothing 
like  it.  Exclusive  territory  contracts 
granted.  Positively  not  sold  in  stores. 

Agents  making  big  money,  unnecessary^ 

San  plo  outfit  35c  postpaid.  Particulars  FREE. 

THERADIOLITE  CO.,  1515  SpitzerBldg.,  TOLEDO,  OHIO 


UCHT  FOR  YOU' 


No  smoke,  no  dirt,  no  smell,  no  deadly 
carbide,  no  tearing  up  of  walls  or  floors. 
Complete  gas  plants  that  you  can  install 
in  an  hour's  time.  Five  hundred  styles  to 
select  from.  Costs  %  cent  an  hour  for 
400  candle-power.   Write  for  catalogue. 

AGENTS  WANTED 

American  Gas  Machine  Co.,  190  Clark  St,  Albert  Lea,  Minn. 


Nulife  Portable  Parlor  Lamp 

The  cheapest,  best  and  most  beautiful  light  ob- 
tainable for  town  or  country.  Makes  and  bums 
its  own  gas ;  300  C.  P.  5  hours  for  1  cent.  Can  be 
used  anywhere  with  amazing  results.  Low  in 
price.  Thoroughly  reliable.  Many  new  and  exclusive 
features.  Best  proposition  of  the  year  for  agents. 
WRITE  TODAY  FOR  FULL  DETAILS 

National  Stamping  &  Electric  Works 
433  S.  Clinton  Str.,  Chicago 


Beacon  CRFFI 
Burner 

Fits  Your  Old  Lamp     X'"' wZf,^  JX",; 

(kerosene)  coal  oil.      Beats  either  gas  or  electricity. 

COSTS  ONLY  1  CENT  FOR  6  HOURS  ^e^soT^Tn'e^^g 

locality  to  whom  we  can  refer  new  customers.  Take  advan- 
tag-e  of  our  Special  Offer  to  secure  a  Beacon  Burnep 
FREE.    Write  today.     AGENTS  WANTED. 

HOME  SUPPLY  CO..  11  Home  BIdg..  Kansas  City.  Mo. 


All  men  and  women  in  any 
occupation  are  now  inter- 
ested in  light  and  o.hould 
write  today  for  particulars 
and  find  out  all  about  our 

TRIUMPH  LIGHTS 


System,  Stand    and    Portable  Lamps, 

before  you  put  in  lighting  plants  or  lamps  of  any  kind  and 
avoid  regrets.  These  are  150  to  700  Candle  Power  Shadowless 
Light,  that  can  be  turned  up  and  down  like  gas. 

They  meet  all  requirements  of  Home,  Store,  Church  or  business 
lighting,  in  or  out  doors  at  less  than  half  the  cost  of  kerosene  or 
Electricity,  simple  enough  for  anyone  to  install  and  operate. 
irriie  for  P.  O.  P.  catalog,  it  tells  all  about  them 

BRILLIANT  GAS  LAMP  CO..  Dept.  1. 182  N.  State  St..  CUcago.  Ht 
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Mount  Animals,  Game  Heads  and  Birds 

The  Splendid  Art  of  Taxidermy  can  now  be   Learned   Quickly  in   Your  Own  Home 

SPORTSMEN.  HUNTERS.  ANGLERS,  NATURALISTS— It  la  no  longer  necess&ry  to  lose  your  fine  trophies  nor  to  pay  taxider- 
mists exorbitant  prices  tor  stuffing  tiiem.  Yoa  can  now  team,  this  great  art  for  yourself  easily  and  quickly  during  y  oui  spare  time. 
We  teacd  you  by  mail  In  your  own  home  to  successfully  stuif  and  mount  all  trophies.  Also  tO  tan  all  kinds  of  hldea  and  furs  and 
make  them  into  beautirul  rugs  and  robes.   Easy  to  learn  by  men,  women  and  boys.  «  j 

By  taking  our  course  o£  fifteen  lessons  you  will  soon  be  able  to  do  perfect  mounting  and  can  decorate  your  home,  office  or  den 
with  the  caoleest  of  art.  Thousands  of  men  and  women  of  every  vocation,  bankers,  lawyers  and  business  men,  are  members  ot 
our  school  and  endorse  it  In  the  highest  terms. 

RSn  MnfiAti  !••  T?ivJ«lni»i%ii#  Professional  taxidermists  earn  from  82,000 
DIQ  lYIOnCy  In  laXlucrniy  to$3,000ayearancltherearenothall:enough 
taxidermists  to  supply  the  demand.  Mountea  specimens  sell  readily  for  big  prices. 
Many  birds  and  animals  now  killed  and  thrown  away  can  be  turned  into  cash. 

TAXIDERMY  BOOKS  FREE— We  will  send  FREE  postpaid  our  beaatlful  cat- 
alog, a  copy  of  the  Taxidermy  Magazine,  pictures  of  mounted  game,  sample 
diploma  and  hundreds  of  letters  from  students,  all  free.  Wrlt«  for  these  books 
toaay— now  while  you  think  oC  It.  Remember  you  learn  «t  home  during  your 
spare  time.  Write  today. 

Northwestern  School  of  Taxidermy,  Box  1199,  Omaha,  Neb. 

tSrWe  moant  or  sell  all  kinds  of  animals  or  game  beads.  Price  list  OU  request. 
Write  today  for  our  beaatlful  catalog  and  magazine. 


GENUINE 


Genuine  Diamonds  $35  Up 


This  wonderful  Sale  now  brings  Genuine  Diamonds  within  reach 
of  all!  Send  me  $1.00  and  let  me  express  you  this  magnificently 
beautiful,  brilliant,  blue-white,  perfect  cut,  guaranteed  genuine 
Diamond:  set  in  14  Karat  Solid  Gold  "Tijffany"  Mounting  for  Ladies, 
".^f^^^^*""  for  Gentlemen.  Examine  this  ring  critically  and  if 
jV*^  ''^'■^  beauty  and  genuine  value,  pay  Express  Agent 
?4.00  aiid  keep  the  ring;  then  pay  me  balance  at  rate  of  Sl.OO  per 
week.  Send  $1  today;  Don't  let  this  rare  diamond  bargain  pass! 
-iTP?*"*®'"-'-  ^'  STRELITZ-Establlshed  1874 
S16  OLIVE  STREET.  ST.  LOUIS.  MO. 


at  1/40  the  COSt~IN  SOLID  GOLD  RINGS 


•NDSl 


stand  acid  test  and  expert  examination.  Wo 

guarantee  them.  See  them  first— then  pay. 

Special  Offer  — 14k  Tiffany  ring  let.  $5.98. 

Gents  ring  1  ct.  $6.98.  14k  Stud  1  ct.  $4.86.  Sent 
I  C  O.D.  for  inspection.  Catalog  FREE,  shows 

full  line.  Patent  ring  gauge  included,  10c.  The 
Bar<>daCo.,Dopt.  A5,  Leiand  &  Dover  Sts.,  Chicago 


from  the  inscription,  it  is  more  probable  that  the  Roman 
emperor  Trajan  (98  or  117  A.  D.)  erected  this  structure. 
The  inscription  also  mentions  the  name  of  Servius 
Supus  of  Lusitania  as  the  architect.  The  tower  is  built 
of  ashlars  and  is  nine  meters  square  and  forty  meters 
in  height.  It  has  six  separate  stories,  which  can  only 
be  reached  by  a  circular  staircase  around  the  exterior 
of  the  tower.  The  lighthouse  was  restored  in  1684,  but 
at  the  end  of  the  eighteenth  century  was  again  in  ruins. 
In  1797  it  was  rebuilt  by  the  Spanish  government,  and 
still  sends  forth  its  beams. — Argonaut. 


ClassPins^Medals 


COLLEGE-CLUB  &  FRAT.  PINS  J 

Cattxlo^u^  in  Co/or  Free.  I  every  pimJ 
Chas.K.  Grouse  Co.Wi^Sl^^^l:^ 
NORTH  ATTLEBORO.  MASS.  Box  UP 


JUST 
OUT 


FUNK'S 


IMPROVED  KNIFE 

The  Knife  YoaNeed-None  Better 


Strong;  durable;  compact.  Made  especially  for  mechanics, 
carpenters,  farmers,  teamsters,  etc.  Has  2  finely  tempered 
steel  blades  of  highest  quality.  Carry  lasting  edge.  Ger- 
man silver  bolsters.  Brass  lined.  Small  blade  half 
rounded  for  punching  or  gouging  leather  and 
wood.  Cuts  round,  smooth  hole  any  size.  Invaluable 
for  repairing  belting,  mending  harness,  etc.  Price  by  mail  $1. 
Even  without  the  new  feature  it's  well  worth  the  price.  Order  one. 
SPECIAL  OFFER  One  of  funk 'S  improved  Knives  virill  be  given 
vrri:.n.  absolutely  FRET:  to  introduce  them  in  your 
neighborhood.  Send  name  and  ad- n  I  Mf  r  n  «>  »T  I  J  A 
dress  for  information.  AgentsWanted.  rUnklHtg.  Lo.,  Depl.  A,  loiedO,U. 
Half 
Actual 


LEONARD  GUARANTEED  WATCH 

for  only  $1.  Genuine  Leonard  Watch,  14  size,  stem  wind,  stem  set,  hi.ghly 
polished  movement.  Handsome  dial,  sunken  second  dial.  Case  Composition 
Gilt  Metal;  looks  like  gold.  Case  NOT  gold  plated,  but  solid  of  same  metal 
throughout.  Splendid  timekeeper,  works  and  case  guaranteed  for  1  year.  New 
Watch,  just  on  market;  smaller  and  better  than  any  $1.00  Watch  ever  offered 
before.    By  Mail,  Postpaid,  Only  $1.00, 

I.ISONAKI>  WATCH  CO.,  Dept.  8,  BOSTON.  MASS. 
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Demonstrated  Busi- 
ness Elf f  iciency 

Every  man  who  hands  you  a  Peerless  Patent  Book  Form 
Card  demonstrates  his  business  eflBciency.  You  can  dem- 
onstrate your  business  efficiency  by  the  same  act  in  the 
same  manner.  In  your  business  relations  don't  that  fact 
mean  much  to  you?    Don't  i  t  to  every  man? 

Peerless  Patent  Book  Form  Cards 

prove  a  man's  up-to-dateness;  prove  his  sound  judgment; 
prove  his  idea  of  the  economy  of  expenditure — using  the 
best  and  makine  it  go  farther  than  the  cheapest ;  prove  his  distinc- 
tiveness; prove  his  careful  attention  to  business  details ;  prove  his 
knowledge  of  the  value  of  impression.  These  things  demonstrate 
business  efficiency.  Carried  in  book  form,  these  cards  are  detached 
as  used,  all  edges  being  perfectly  smooth ;  every  card  eing  dean, 
unmarred,  perfect ;  and  every  card  will  be  used. 
They  are  always  together.  Write  today  for 
samp'e  book  and  detach  them  one  by 
one  noting  their  perfection. 


The  John  B.  Wiggins  Company 

Established  1858 
Engravers  Die  Embossers         Plate  Printers 

62^4  East  Adams  Street,  Chicago 


MARKET  VALUE  OF  HUMANS— What  is  a  human 

life  worth?  Certainly  very  little  progress  has  been  made 
toward  standardizing  the  valuation  of  the  average  hu- 
man being.  Doctors  disagree,  and  so  do  the  courts. 
The  Medical  Record  says  that  a  state  board  of  health 
recently  estimated  the  value  of  a  baby  at  $4,000.  A 
college  professor  held  it  to  be  worth  $150,000.  But 
another  college  professor  held  the  value  of  a  man  to 
be  but  $20.  A  German  scientist  computes  the  average 
man  to  be  worth  $7.50  to  $10.  Where  lies  the  truth? 
The  fact  is  that  probably  the  value  varies  so  enormously 

I  will  send  as  long  as  they  last  my  25  Cent  Book 

STRONG  ARMS 

For  1  Oc  in  stamps  or  coin 

Illustrated  with  20  full  page  halftone  cuts,  show- 
ing exercises  that  will  quickly  develop,  beautify, 
and  gain  great  strength  in  your  shoulders,  arms, 
and  hands,  without  any  apparatus. 

PROF.  ANTHONY  BARKER 

648  Barker  Bldg.,  110  W.  42d  Street,  New  York 


NO  MORE  BALD  HEADS 


When  our  VACUUM  CAP  is  used 
a  few  minutes  daily.  We  accept 
no  pay  until  you  have  tried  the 
Cap  60  days  and  are  satisfied. 
The  Vacuum  Cap  is  an  ai>pliance 
that  draws  the  blood  to  the  Hair 
Roots  and  starts  a  new  healthy 
crop  of  hair.    It  stops  Dandruff, 

  stops  the  hair  from  falling  out. 

Bought  by  Doctors  and  men  who 
know  that  it  is  the  only  reasonable  HAIR  GROWER  known  to 
science.  No  Drugs  Used.  Write  for  application  blank,  testi- 
monials, and  booklet  on  "  HAIR,"  sent  sealed  in  plain 
envelope  FREE. 

THE  MODERN  VACUUM  CAP  CO. 

0.  559  BARCLAY,  DENVER,  COLO. 


The  Edison! 


The  Latest  Style  EDISON  phonograph  in  Our  Grand 
New  Outfit,  this  superb  entertainer,  Mr.  Edison's 
latest,  final  improvement  of  phonograph  —  shipped 

FREE! 

Yes,  FREE,  We  don't  ask  a  cent  of  your  money. 

DoQfl  Tho  nffi>1*«  We  ^^ill  ship  you  free  this  grand 
liCClU  lUv  Ullvl  •  improved  outfit,  Fireside  Model, 
^^^^^^^^^H^^^^^^m^^  with  1  dozen  Gold  Moulded 
and  Amberol  records.  You  do 
not  have  to  pay  us  one  cent  C.  O.  D.  or  sign  any  lease  or  mortgages. 
We  want  you  to  get  this  free  outfit  —  the  masterpiece  of  Mr.  Edison's 
skill— in  your  home.  We  want  you  to  see  and  hear  Mr.  Edison's  final 
and  greatest  improvements  in  phonograph.  We  want  to  convince  you 
of  its  wonderful  superiority. 

MR.  EDISON  says:  **  I  Want  to  Sec  a 
Phonograph  in  Every  American  Home." 

Our  1li>!ICAn   ^®  don't  want  you  to  buy  It  —  We  don't 

VUl  I^V<13U11  ask  you  to  buy  anything.  But  we  do  feel  that 
■  you  will  be  glad  to  invite  your  neighbors  and 
friends  to  your  house  to  let  them  hear  the  free  concert.  Then,  perhaps, 
one  or  more  of  your  friends  will  be  glad  to  buy  one  of  these  grand  new 
outfits.  You  can  tell  your  friends  that  they  can  get  an  Edison 
Phonograph  outfit  complete  with  records  for  only  $2.00  a  month— f 2. 00 
a  month  — the  easiest  possible  payment  and,  at  the  same  time,  a  rock- 
bottom  price.  Perhaps  you  yourself  would  want  a  Phono- 
graph, but  if  neither  you  nor  your  friends  want  the  machine,  that  is 
O.  K.  We  will  take  it  as  a  favor  if  you  will  send  us  your  name  and 
address  so  we  can  send  you  the  catalog  —  then  you  can  decide  whether 
you  want  the  free  loan. 


Write  lor  the  FREE  A  „  ^. 

_ .  ^    M.    -m  /  F.  K.  Babson,  Edison 

Edison  CatalOQ         y      Phon.  Distributers 

♦  DcDt  1199 

Get  this  catalog  at  once,  then  you  can  bj;-^™  di„„,,  '  t^.-  

decide  whether  or  not  you  want  a  free  /     E<*»SOn  BlOCk,  ChlCagO 

loan  and  when  you  want  it.     Send    ♦    Gentlemen:  Without  any  obli- 

name  and  address  now  anyway,  so  /       j^^^  , 

we  can  fully  and  clearly  explam    /  (^^^^^  Edison  Catalog,  and 

our  method  of  shippmg  an  Ed.-    /  ^^^^        explanations  of  your  Free 

Xr.^  '  SigTfoupo^^^^o!^!-^  /   LoanOfferon'Jhe  Edison  PhLograph 

F.  K.  BABSON,  Edison  ♦* 

Phonograph    Distribu-  ♦ 

ters,  Edison  BIk.,  Chi-     /  NAME  

cage.  111.,  Dept.  1 199  ♦* 
Western    Office:    6S  ♦* 

Post  St.    San  Fran-    ♦*  ADDRESS  

Cisco, Cal.  Canadian  4f 
Office  :  355 Portage^* 
Ave.,  Winnipeg,  ^* 

Canada.  ^*   

4*  No  letter  necessary  ;  just  sign  and  mail  this  free 

■  coupon  right  now,  TODAY 
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'heLuckySlarofflouseteepingJ 

THIS  aptly  describes  the Bissell Sweeper 
in  over  twelve  million  homes,  where 
the  Bissell  is  giving  more  genuine 
comfort  and  convenience  than  any  other 
article  of  household  utility. 

BISSELUS 

"Cyco"  BALL  BEARING 

Carpet  Sweeper 

makes  an  ideal  Christmas  gift  for  mother, 
wife,  sister  or  friend.  It  is  made  of  the 
richest  woods,  elegantly  finished,  and 
metal  parts  all  nickeled.  It's  an  added 
convenience  to  have  two  sweepers,  one 
for  upstairs  and  one  for  down.  Sold  by 
dealers  everywhere.  Prices  $2.75  to  $5.75. 
Booklet  on  request.  (36) 

BISSELL  CARPET  SWEEPER  CO. 
Dept.  153  Grand  Rapids,  Mich. 


lanuf  acturers  in  the  World ) 


I 


BUY  PLUMBING  SUPPLIES 
AT  WHOLESALE 


Will 

Save 
You 

30% 

Don't  pay  retail  prices.    Full  stock  on  hand  for 

prompt  shipment.    Send  for  free  catalog, 

B.  P.  KAROL,  768  to  772  West  Harrison  8t..Chieago 


Gum  by  the  Box— by  Mail  25c 

NOVEL  CHRISTMAS  GIFT 
Get  this  new  assortment— 7  packs,  38  sticks,  delicious  flavors 
—  Spearmint,  Cinnamon,  Pepsin  and  Panama — the  newest 
flavor.  Packed  in  handsome  holiday  box;  postpaid  25c.  If 
interested  in  exclusive  agency  rights,  ask  for  selling  plan. 
HELMET  CHEWINC  CUM  CO..  Cincinnati,  Ohio 


TgJIMPERIALS?. 

In  Your  OwnHomeatOUR  RISK 


THE 


The  Exclusive  Feature  Range: 

Odor  Hood,  Stone  Oven  Bottom,  Ash  Sifter 
Wonderful  Fuel  Economizer— Splen- 
did iBaker.    NO  MIDDLEMAN'S 
PROFIT.  DIRECT  FROM  FAC- 
TORY to  HOME  AT  FACTORY 
PRICE.     FREIGHT  PREPAID. 
365-DAY  GUARANTEE.  Credit 
desired.    WRITE  TODAY  for 
loney  -  Savingr   Catalog  of  Ranges 
and  Heaters. 

IMPERIAL.  STEEL  RANGE  COMPANY 
4G9  State  Street,  CLIiVKLAND,  OHIO 


We  ship  the  day  your  order 

comes;  we  back  every  stove 
with  the  $100,000  Bank  Bond 
Guarantee.  Over  200.000 
satisfied  customers  —  that 
proves  Quality. 

Get  That  Free  Stove  Book 

Read  all  about  stove  making'  and  stove  selling- 
inside  facts  of  the  trade  that  you  should  know 
before  buying.  See  new  glass  oven  door  ranges 
and  other  new  features.  Write  a  postal  NOW 
for  Catalogue  No. 473  ,  mentioning  this  paper. 
KALAMAZOO  STOVE  CO..  Manafactnren.  Kalamazoo.  Mich. 
Special  Catalogues  on  Ka)amazoo  Famaces  and  Ghts 
Stoves  on  request. 


'its^-i  Direct  to  You ' 


with  invididuals  and  with  the  time  and  the  place  that 
there  is  no  striking  an  average. 

The  value  of  a  man  is  really  a  kind  of  balance  struck 
between  the  estimate  that  he  puts  on  himself  and  the 
valuation  that  his  enemies  and  detractors  put  upon  him. 
Jones  rates  himself  very  high — but  his  neighbors  mark 
him  way  down.  And  there  are  times,  probably,  when 
even  the  $10  man  feels  marked  down  to  about  $9.89. — 
New  York  Mail. 


SaVD  Air  Moistened 

Fill  with  water  and  hang  on 
back  of  any  Radiator 

Prevents  air  dryness.  Makes  it  fit  for 
the  lungs.    No  doctor  bills.  Saves 
furniture  shrinking,  piano  warping,  u-«.__r 
wall  paper  cracking.  Money  refunded  Oilf  PriM 
if  not  satisfactory  after  30  days  free  $2.00 
trial.   Order  now,  or  write  for  free  Booklet 
Save  Mfg.  Co.,  Dept.  T.S856  S.  Park  Are..  Chicago 


BUY  YOUR.  KURNACE 
$10I>0WN  SlOAMONTH 


Our  monthly  payment  plan  of  selling  direct 
saves  you  the  dealer's  profits  and  charges 
for  installation.  The 


S  JAHANT  FURNACE 


•with  the  patented  **  Down  Draft  System  "  is  best 

for  residences,  schools,  hotels,  churches,  etc.,  because 
it  delivers  plenty  of  heat  wherever  and  whenever  desired 
at  a  saving  of  1/3  to  1/2  in  fuel  bills.  Install  the  Jahant 
yourself.  We  send  complete  outfit,  freight  prepaid, 
with  special  plans,  detailed  instructions  and  all  necessary 
tools  for  installation.  Satisfaction  guaranteed  or  money  rtfundid. 

IV'>  ite  for  free  illustrated  book. 

THE    JAHANT  HEATING  CO. 

35  Mill  Street  AKRON,  OHIO 


Save  Yatoy^onFuel  Bills 
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Take  All  Next  Year  to  Pay 


3c  a  Day 


It  is  time  to  be  thinking:  of  Xmas  and  Xmas  obligra- 
tions.  If  you  want  to  give  a  really  fine  present,  there  is 
nothiiigr  so  much  liked  as  a  first  quality  watch.  Our 
way  makes  it  easy  to  pay  for  such  a  grift;  just  send  a 
small  first  payment  and  split  up  the  rest  of  the  purchase 
price  in  small  monthly  amounts.  Illinois  watches  from 
$9.75  up.   You  may  have  over  a  year  to  pay. 

pays  for  the  grenuine  Illinois  watch 
illustrated  above.  It  is  a  beautiful 
timepiece,  marvelously  accurate, 
with  a  world-wide  reputation  for  dependable  service.  It 
makes  the  nicest  possible  present  to  anybody,  without 
a  big:  cash  outlay.  Xmas  is  the  very  time  of  year  you 
most  need  your  ready  money,  and  just  the  reason  why 
you  should  use  our  plan. 

Send  for  Big  Jewelry  Catalog,  showing  thousands 
of  big  jewelry  values,  Illinois  watches,  diamonds, 
everything  at  lower  than  cash  prices,  al!  sold  on 
liberal  open  account  credit. 

3936  Wall  Street,  Chicago  (304) 


NEWTON  SUGGESTED  THE  AUTO— The  first  at- 
tempt to  build  an  electric  railway  is  credited  to  Thomas 
Davenport,  a  blacksmith  of  Brandon,  Vt.  This  attempt 
was  made  in  1835.  Robert  Davidson  of  Aberdeen, 
Scotland,  in  1838,  made  several  successful  trips  with  an 
electric    locomotive.      The    first    "working   electric  rail- 


FREE 
CATALOG 

Musical  Instruments 

282  Pages.  2561  Articles  described.  788  Illustra- 
tions. 67  Color  Plates.  Every  Musical  Instru- 
taent.  Superb  Quality.  lowest  Prices.  Easy 
Payments.  Mention  instrument  you  are  inter- 
ested in.  We  supply  the  U.  S.  Government. 
THE  RUDOLPH  WURIITZER  CO. 

308  S.  Wabash  At.,  C  hicago         101  E.  4th  Av.,  Ctncinnatl 


BE  A  PHOTOGRAPHER 


AND  MAKE  FROM  $15.00 
TO  $35  00  PER  DAY! 

The  Utest  Invention,  the  GLOBE  PHOTO  POST  CARD  CAMERA,  makes 
photos  direct  on  post  cards  witliuut  the  use  of  a  neg'ative.in 
less  than  30  seconds,  automatically.  It  is  simple,  practical  and 
very  easy  to  operate.   No  experience  In  ptiotograptiy  necessary. 

The  latest  invention  in  street  tin  type  cameras,  is  our  AUTOMAT, 
Model  B.  It  takes  pictures  on  plates  size  1  3-4  x  2  1-2,  auto- 
matically. It  weighs  only  4  1-2  pounds.  Price  $15.00.  Send 
for  1912  catalosrue  describing-  machines  and  supplies.  We  are 
the  largest  manufacturers  and  distributers  of  tin  type  and 
post  card  machines  and  supplies  in  the  world. 

THE  NEW  YORK  FERROTYPE  CO.  (INC.) 
168K  Delancy  St.,  Dept.  72,  New  York  City,  U.  S.  A. 
Branch  :    1 1 1.3  So.  Halsted  St..  Chicago.  III. 


AGENTS 


BIG 
PROFITS 
Nobum  Aluminum  Kettle  Bottom 

makes  it  impossible  to  burn  meats,  Iruits  and 
vefretables.  Made  of  pure  aluminum.  Fits 
inside  any  kettle.  Raised  buttons  prevent  con- 
tents touchinjj  bottom.  Saves  its  price  every 
day.  This  is  the  best  household  article  you 
can  handle.  Every  woman  buys  two  or  four. 
S;irnples  (2  sizes)  prepaid  for  30c.  Particulars 
I-'RHH.    Act  on  this. 

THE  GIER  &  DAIL  MFG.  CO. 
Dept.  "  G     Lansing,  Mich. 


5^    ^  ^'^^  '^"^ 

The  Speed  Man 
rolls  his  own! 

And  he  rolls  them  out  of  Queen 
Quality,  which  comes  in  the  Blue  Bag, 
at  five  cents,  and  makes  bang-up  cigar- 
ettes— soothing,  full  of  the  right  taste, 
and  sweet  as  a  summer  breeze.  Easy 
on  the  purse,  too, — twelve  cigarettes 
for  one  cent — and  every  one  a  dream! 
Here's  what  you  get  in  the  Blue  Bag — 

Sixty  Satisfying  Cigarettes  or 
Twenty  Plentiful  Pipefuls 
for  a  nickel! 

QUEEnQimuiy 

^  TOBACCO 

The  flavor  of  this  granulated  tobacco 
is  so  fine  that  one  puf]f  will  make  you 
come  back"  for  ''the  same" — and  then 
some.  Just  spend  a  Httle  time  with  the 
"Queen"  and  you'll  want  a  whole  lot 
more.    She's  a  winsome,  true-blue  lass! 

FREE! — A  stunning  silk 

Art  Kerchief— FREE! 

For  the  fronts  of  25  Queen  Quality  bags 
we'll  give  you  absolutely  free  a  superbly 
colored  silk  art  kerchief  wonderful  for  making 
bed  spreads,  pillows,  kimonos,  etc.  y 

Save  the  labels  of  ./ 
the  Blue  Bag! 

(Offer  expires  June  30,  1913^     /'^  "Queen 

F  R  Penn  Tobacco  Company         /'^  npS.Hm?nI 
The  American  Tobacco  . _»epartmenf 

A    J       Comp-y  Successors      /      j„seyCity.  J 
And  we  11  GIVE  you  a  try!  /        piease  send  free  of  all 
Let  us  send  VOU  FREEa   ••'\'^*"'      charge  to  me.   a  full 
^;  11-  c    /    ^       sized  sample  Blue  Bag 

tUll-SlZea  sample  bag  of  X  of  Queen  Quality  Tobacco. 

Queen    Quality  To-     ••*'  '^'^       (offer  expires  Feb.  28,  1913) 

bacco.  Just  cutout/  ^"^'^  ^'^'^  ^• 

and  mail  us  cou-  ^ame  

pen  at  corner  /'^ 

of  this  ad-  /\  street  

vertise-  /'o^ 

J        /        City  state  

..-•*'  "Please  introduce  me  to  the  Queen"  
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3  Years  to  Pay 

for  the  Sweet-Toned 

Meister 

Piano 

*175 

30  Days'  Free  Trial 
We  Pay  the  Freight 

You  are  not  asked  to  deposit,  or  pay  or  advance  a  cent  in  any 
way  until  you  write  us  and  say  that  the  MEISTER  is  entirely 
satisfactory  and  you  wish  to  keep  it.   Then  these  are  the  terms  of  sale : 

$      a  Week  or  a 


Month 


No  cash  payment  down.  No  interest 
on  payments.  No  extras  of  any 
kind.    Piano  stool  and  scarf  free. 

Sold  direct  from  the  maker  to  you 

at  a  guaranteed  saving  of  $100.  No  dealer's  profit  for  you  to  pay. 
Send  now  for  our  beautiful  Free  Catalog,  which  shows  eight 
styles  of  Meister  Pianos. 

Our  resources  exceed  $4,000,000.  We  sell  more  pianos  direct 
to  the  home  than  any  other  concern  in  the  world. 

Rothschild  &  Company 

Dept.  B  1 6,  Chic£igo,  Illinois 


AGENTS 


$50.  to  $100. 

EVERY  WEEK 


And  if  you  are  a  live  hustler  I  will  gladly  pay  you  more.  I've  got 
the  slickest  money  making  proposition  in  the  country  for  wide-awake 
agents.  Carpenter  averaging  250  sales 
weekly.  Only  Scientific  Automatic  Razor  Sharpener 
made,  gives  barber's  stroke,  both  hones  and 
) strops  all  standard  razors  and  safety  blades. 
Guaranteed  for  life.  Men  buy  on  sight. 
$2.00  complete.  lOCb  profit.  It  means  big 
money  for  you  if  you  act  promptly.  Get 
exclusive  territory  NOW,  Write  me  today 
how  to  get  FREE— finest  and  largest  outfit. 
Secretary, The  Victor  Co.,  732  Victor  BIdg.,  Canton,  Ohio 


Operating 
the 

PTRPI  INr!    WAVF  ^^tchy  amusement  device 

»▼  .n.  V  A..,   thatcombinesthe  pleasure  of  the 
merry-go-round  with  the  joy  of  boating  on  the  gently  rolling  lake  or  bay. 

At  Eagerton,  Ind.,  Booher  Bros,  made  S3S0.90  in  six  hours,  and  one 
day   at  Crawfordsville,   f402,   and  another  made  $380  in  six  hours. 
J^OP  can  <lo  this  also  and  employ  only  one  assistant. 
fFriie  today  for  descriptio7t  of  the  CIRCLING  WAVE 
and  its  ivoiider/nl  money-making poiver. 

ARMITAGE  &  GUINN,  159  MiU  St..  Springville,  Erie  Co.,  N.  Y. 


25c 


"ZIPP— It  Lights'' 

The  Magic  Household  Lighter 

No  matches  —  a  bright  flame.  Thousands  of 
lights  without  refilling.  A  truly  remarkable 
opportunity  for  Agents  to  make  money  fast.   Write  today. 

Every  housewife  will  want  one  the  mmute 
she  sees  it.    Sent  postpaid  on  receipt  of  price. 

NOVITAS  SALES  CO.,  Sole  Manufacturers 

148  High  St.,  WALTHAM,  MASS. 


Make  $10.00  to  $20.00  per  day! 

With  Anyone  of  Our  Machines! 

Are  you  looking:  for  a  grood  paying  business  thia 
summer  ?  Here  is  a  chance.  An  investment  of 
$12.00  for  one  of  our  Post  Card  Cameras  will 
start  you  in  business.  This  machine  makes 
photos  direct  on  post  cards  without  the  use  of  a 
negative.  NO  dark  room  required  ;  experi- 
ence UNNECESSARY  !  Be  your  own  boss,  "coin- 
ing money,"  whether  in  a  city,  village  or 
hamlet.  Send  for  free  catalogue  describing:  our 
Postcard  and  Tintype  Machmes  and  supplies. 

JAMESTOWN  FERROTYPE  CO. 

Dept.47.  1113  S.  Halsted  St.,  Chicago,  111. 


way  of  full  size"  was  set  up  at  the  Berlin  International 
Exposition  in  1879.  It  was  an  exhibition  line,  1,000 
feet  in  length. 

N.  J.  Cugnot,  a  Frenchman,  in  1769-70,  built  a  steam 
carriage  for  the  transport  of  artillery.  This  is  one  of 
the  earliest  automobiles  on  record,  perhaps  the  very 
first,  although  as  far  back  as  1680  Sir  Isaac  Newton  sug- 

Make  the  wfioJe  family 
and  all  your  friends  "just 
sneeze  their  heads  off"  without  knowing  why, 
with  CACHOO.  the  new  long  distance  harm- 
less snuff.  Sent  anywhere  for  10c.  3  for  25c. 
90c  a  dozen.  Catalog  included  FREE. 
PEERLESS  TRICK  &  NOVELTY  CO.,  Dept.  B,  CHICAGO 


CACHOO! 


I WILL  START^^flll 
earning  $4  daily  at  home  in  spare  ■  ■ 

time,  silvering  mirrors;  no  capital;  ■  fl^H^ 

send  for  free  instructive  booklet,  ^^^V  ^^BM 

giving  plans  of  operation.  ^^^F  ^^^v 

fi.  F   RFHMnNn   npnt  .-infi-i  RnsTHN  MM5S.  • 


Your  Picture  in  a  Postal  Card 

IN  ONE  MINUTE 

The  pictures  are  developed,  toned  and  finished 
in  a  single  developing  solution.  No  experience  is 
necessary.  Price  of  machines  $7.50  and  $15.00 — 
circulars  describing  our  machines  sent  free.  We 
are  also  headquarters  for  supplies  for  all  minute 
picture  machines. 

AMERICAN  MINUTE  PHOTO  COMPANY 
Dept.  Z252,  2214  Ogden  Ave.,  Chicago,  Illinois 
The  largrest  manufacturers  and  distributers  of  minute 
picture  machines  and  supplies  in  the  world. 


Only  $36.00 


Xlie  Wonderful 
ILLUSXRAXO  R 


LANTERW 


With  our  improved  famous  ALCO  RADIANT  LIGHT. 
This  new  1912  Model  has  many  improvements  and  double  brilliancy.   Write  for  illus- 
trated circular  of  this  and  Lanterns  of  all  styles  and  lights  at  bottom  prices. 
IF  YOO  OWN  A  LANTERN  we  should  have  your  name  to  mail  to  you  our  regular 
announcements  of  new  slides  and  lecture  sets.   75,000  Lantern  Slides  to  rent. 
POST  €ARI»  MAOIO  LANTERN  reflects  image  of  postcard  or  any  other  picture  or 
object.   Prices,  $2.75,  $12.50,  $25.00,  $60.00,  express  paid. 
WILLIAMS,  BROWN  &  EARLE.  Inc.,  918  Chestnut  St..  Philadelphia.  Pa..  Lantern  Dept  20 
Engineering,  Microscope,  Optical,  Scientiflc,  Photo  Lantern  Slide  Snppliea  
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BestWATCHon  Earth 
SSHtON  CREDIT 

For  the  first  time  in  history  the  great,  grenume  ILLINOIS 
Watch  is  now  sold  exclusively  by  us  by  mail  on  credit.  1  his 
is  the  greatest  public  triumph  of  the  age— it  will  revolution- 
ize the  Watch  business.  For  over  40  years  thelLLlHOlb 
Watch  has  been  acknowledged  the  standard  Watch  worn 
by  America's  great  men  and  women.  No  man 
or  woman  should  now  be  without  a 
famous  ILLINOIS. 
Iron-Clad  Guarantee 

Part  for  part— in  accuracj',  wear, 
finish,  beaut\',  material  and  workman- 
ship, the  ILLINOIS  is  superior  to 
any  other  Watch  at  any  price.  Both 
the  makers  and  we  stand  back  of 
this  Watch  with  a  guarantee 
that  absolutely  protects 
you.    We  are  one  of  th 
largest  Watch  Distributors 
in  the  world.  For  over  35 
years  we  have  sold  all 
kinds  of  Watches,  and 
honestly  teU  you  that 
the  ILLINOIS  is  the 
best  at  any  price. 

NO  MONEY  DOWN 

The  famous  ILLI- 
NOIS costs  you  less 
than    inferior  makes. 
Nowhere  else  can  you 
buy  exclusively  a  genuine 
ILLINOIS  on  credit.  No 
dealer  can  undersell  us 
even  for  cash.    Sent  on 
approval— you  take  no 
risk— pay  as  you  please 

Our   FREE,  beautiful 


HANDSOME  BOOK  FREE 

profit-sharing  book,  describing  the 
ILLINOIS  Watch,  easy  credit  terms,  and  reproducing  many 
handsome  styles,  awaits  you.     Send  name  and  address  today. 

FREDDRO  WATCH  CO.,  Dept.  300,  St.  Louis.  Mo. 


gested  the  construction  of  an  automobile  propelled  by 
jets  of  steam.  What  is  generally  described  as  the  mod- 
ern period  of  development  of  the  horseless  carriage  be- 
gan about  1884,  with  the  invention  of  the  Daimler 
high-speed  gas  engine.  This  was  applied  to  a 
bicycle  in  1885.  A  year  or  two  later  Carl  Benz  built 
a   motor   tricycle. — San    Francisco  Chronicle. 

The  record  for  an  aeroplane  flight  from  Calais  to 
Dover,  a  distance  of  21  miles,  is  22  minutes. 


Learn  to  Play  the  Violin  or  Cornet 

Flute,  Olarinet.  or  some  other  instrument.  You'll  get 
enjoyment  from  it  all  your  life  and  can  make  good 
money  playing  in  Bands  or  Orchestras  if  you  wish.  We 
include  with  every  instrument  an  Instruction  Book 
and  Lessons  (by  correspondence)  free.  Thousands 
have  learned  by  this  method.  Our  prices  are  very  low 
on  all  musical  instruments.  We  import  our  Violins 
direct  from  best  European  makers.  Our  Special  Com- 
plete Violin  Outfits  at  $10  are  great  value.  Others 
from  .S2.50  to  .$25  and  up.  Cornet  Outfits,  complete, 
89.25  up.  Band  Instruments  of  all  kinds  sent  on  Six 
Days'  Trial.  We  sell  for  cash  or  monthly  payments. 
Satisfaction  guaranteed.  Write  for  free  catalog 
and  mention  what  instrument  you  are  interested  in. 

W.  J.  DYER  &  BRO.  (Esiab.  1870)  Dept.  101,  St.  Paul,  Minn. 


Carat  Diamond 

Brilliant  White  Stone, 
in  14-Karat  Solid  Gold 


RING  $ 

of  Genuine  Worth 
and  Beauty,  for 


2322 


References  :    ylny  Ba7ik  in  Kansas  City. 
Your  opportunity  to  buy  a  genuine  fine  diamond  ring-  at  such  a  bargain. 
We  sell  at  actual  WHOLESALE  PRICES.    At  retail  this  ring  would 
cost  you  $46.00.    Money  refunded  if  not  satisfied.    Prompt  service. 

Our  expensive  272-page  16th  annual  Catalog  for  1912-13 
Ml  MmJliM-iX  now  ready ;  a  complete  jewelry  store  in  book  form, 
^"^^"■"""^  superbly  illustrated — quoting  our  wholesale  prices.  Send 
us  your  name  and  address  today  for  a  copy. 

MARGOLIS  JEWELRY  CO..  1023  Main  Street,  Kansas  City.  Mo. 


One  of  the  38  Styles 


The  Superb  Wing 

Shipped  to  You 
ABSOLUTELY   

We,  the  manufacturers  of  Winff  mi^^^m^^^imi^^mm 

Pianos  for  44  years  will  send  you  a  genuine  Wing  Piano 
or  Player  Piano  tested  and  guaranteed  by  us  without 
one  penny  from  you.  We  will  ship  the  piano  free  with 
all  freight  paid  in  advance  by  us.   You  are  not  out  one 

cent  in  money  or  trouble. 

This  offer  is  backed  by  a  40  year  guarantee  by  the 
manufacturer  and  places  you  in  the  very  same  position  as  if  you 
were  a  dealer.  You  buy  at  exactly  the  same  price  that  any  dealer 
must  pay.  You  do  business  direct  with  a  factory  that  has  sent  out 
more  than  45,000  pianos.  Remember,  we  pay  all  freight.  No  interest 
charged.  No  payment  down.  No  deposit.  Not  a  cent  until  end  of 
four  weeks  absolutely  free  trial  in  your  own  home  and  then  nothing 
unless  you  are  absolutely  satisfied— and  you  are  the  judge. 

Greatest  Piano  Offer 

the  greatest,  the  most  tremendous,  the  most  amazing 
offer  ever  made  in  the  history  of  the  Piano.  A  simply  paralyzing 
offer— yes,  the  most  gigantic  of  ultra-liberal  offers.  Just  think  of 
|t!— your  choiceof  38  styles  of  the  superb  Wing  for  foiur  full  weeks 
in  your  own  home  without  paying  us  a  penny.  Don't  fail  to  inves- 
tigate this  amazing  free  shipment  offer.  If  you  send  coupon  at 
once  you  may  have  the  Wing  equipped  with  our  wonderful  Instru- 
mental Accompaniment  without  extra  charge — giving  the  effect  of 
the  guitar,  harp,  zither  banjo  and  mandolin. 

Send  Coupon  (orPostal)  NOW 
for  *7he  Book  of  Complete  Information  About  Pianos" 

The  N.  Y.  World  says:  "This  is  a  book  of  educational 
mterest  every  one  should  own."  Would  you  like  to  know  all  about 
pianos,  how  to  judge  the  fine  points  of  quality  and  price  in  buying 
a  piano?    Then  send  the  coupon  for  the  piano  book  which  we  are 
sending  out  FREE  for  the  present.  You  will  be  astonished  at  the 
amount  of  mformation  about  piano  quality  and  piano  prices  and 
how  to  avoid  the  deceptions  of  the  piano  salesmen.  The  Couoon 
brings  this  ISC-page  book  FREE.   This  is  a  M*m,,mmmlZZj^ 
magificent  book,  a  complete  encyclopedia  on  ^■■■■■■■"■■I 
the  piano;  posts  you  on  the  making  of  a  piano  IT* 
from  start  to  finish  and  how  to  judge  the    Jr  AX  t**^ 

fine  points  of  a  piano.  Free  and  prepaid,     ^  -      .  ^ 

provided  you  write  at  once.    VVith  this    ^  COUPON 

^  Wing  &  Son 


piano  book  we  will  send  free  our  beauti- 
ful catalog  showing  new  art  styles  and 
full  explanation  of  our  Rock-Bottom  A 

Prices  on  the  Wing  Piano.  Just  drop    ^  .p.  ,q^qx 

a  postal  or  a  letter,  or  mail  the    Jr  r»i  >  *^°^°> 

coupon  without  any  letter.  Write  ^  Wing  Bldg.,  9th  Ave. 
Now.  and  13th  St. 

or.  ^   Dept.  1199.  New  York,  N.Y. 

Wing  &  Son  /  Gentlemen:  — Without  any 
CFof^KiT^k^^  1acQ^  ^  obligations  to  purchase  or  pay 
(Established  1868)   /       anything,  please  send  me 

Wing  Building  S  J"^^^  prepaid  "The  Book  of 
Q*k  A»^»..^  ^^j  *  /'  Complete  Information  About 
yth  Avenue  and  ^  Pianos."  Also  send  full  particulars 
13th  Street  of  your  Free  Shipment  offer  on  the 
Dept.1199        /  styles!^  ^^^^^       catalog  of  latest  art 

New  York  / 


N.Y. 


Name. 


Address. 
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SMOOTHEST 
TOBACCO 

Real  companionship  for  the  pipe. 

The  choicest  Burley  leaf  that  grows^ 
perfectly  matured. 

A  mellowness  which  makes  the  flavor  most 
dehghtful—a  smoothness  unequaled. 

Smoke  "Velvet" — 

it  will  give  you  all  the  pleasure. 
Too  smooth  to  irritate ! 

Ask  your  dealer  for  a  tin  of  Velvet— 
You  will  enjoy  it! 

10<rTINS,Handy5<^Bags- 
or  one  pound  glass 
Jiumidor  jars. 


I.  C.  DORN, 


Xrfc  ITn-f  AV-f-aSn  311  Jokes  and    Riddles.  73 

■  ^  tllXerXain  Toasts,  91  Parlor  Amusements, 
21   Puzzles,  15  Tricks  with  Cards,  7  Comic  Recita- 
tions, 3  Monologues,  12  Funny  Readings,  8  Fortune 
Secrets,  52  Money  Making  Secrets.   All  lOc  postpaid. 
bORN,  709  S.  Dearborn  St.,  Dept.  17,  CHICAGO,  ILL. 

Boys'  Own  Toy  Maker 

Tells  how  to  make  a  Talking  Machiae,  Camera,  Electrical 
Motor,  Bicycle  Boat,  Canoe,  Boomerang,  Bobsled,  Wind  Mill, 
Microscope,  Water  Wheel  and  Motor,  Stilts,  Toboggan,  Snow- 
Coaster  and  Sail  Boat.  Telephone, Electric  Bell,  Railroad,  Wind 
Mobile,  Paddle  Raft.  Traps,  Kites,etc,  All  lOc,  postpaid. 
707  So.  Dearborn  St.,  Dept.  38.  CHICAGO,  ILL. 


Our  Immense  Factory  Can  Save  You  Money 


on  Stampings,  Porcelain  Enameling. 
We  Bpefializc  in  Drawing,  Stamping  and 
Spinning —Aluminum,  Brass,  Copper,  Tin 
Plate,  Monel  Sheet,  Steel  and  Cupror. 
Japanning  in  all  colors.  Tinning  and  Hot 
Galvanizing.  Jobwork.  Right  Prices.  Quick 
Delivery  are  insured  by  a  modern  up-to-date 
plant  with  a  floor  npaco  of  12  acres.  Let  us 
figure  with  you  and  point  out  a  saving. 
GKIIDKR,  FARSCIIHE:,  <fe  FRRV  CO. 
Contract  Dept.  Milwaukee,  Wia. 


Money 
in 
This 


PRINT  YOUR  OWN  CARDS,  circu- 
lars, book,  newspaper.  PRESS  J5, 
larger  $18,  Rotary  S60.  All  easy,  rules 
sent.  Print  for  others,  big  profit, 
Writef actory  for  press  catalog,  TYPE, 
cards,  paper,  etc. 

THE  PRESS  CO.,  Meriden,  Conn. 


For  36  years  we  have  been  paying  our  cnstomera 
the  highest  returns  consistent  with  conservative 
methods.    First  mortgage  loans  of  $200  and  up 
which  we  can  recommend  after  the  most  thorough 
personal  investigation.    Flease  ask  for  Loan  List  No.  721 
$25  Certificates  of  Deposit  also  for  saving  investors. 

Health  ? 


Take  Turkish  Bath  at 
Home  — Only  2  Gents 

Physicians  are  abandoning  drugs  for  this  new 
treatment.  If  your  mind  or  body  is  tired,  open 
your  pores  and  feci  the  rapid  changre  in  your 
condition,  at  cost  of  2c  a  bath.  The  Robinson 
Bath  Cabinet  is  the  only  scientifically  con- 
structed bath  cabinet  ever  made  for  the  home. 
Great  $2  Book  Sent  Free— "The  Philosophy 
of  Health  and  Beauty".  Write  today.  Agents 
Wanted.  ROBINSON  MFG.  CO..  319 
Robinson  Bldg.,  Toledo,  O. 
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^9       f  3>n/— MounHnc  ^^^^^^ 


Direct  from +he$ 
IMPORTER  ioYou 


1201—  Mounting  $3.75; 
JiC.  dia..  $8.25;  com' 
plete,  $12.00. 

1202—  Mounting 
$3.75;  1  C.  dia. 
$97.50;  com- 
plete, 
$101.25. 
1203- 
Mount- 
mg$2.25; 
IC.dia. 
$97.50; 
com- 
plete, 
$99.75. 
1204— 
Mount- 
ing $3; 
TwoX 
C.  dia. 
$35.00; 
complete, 
$38.00. 
1205— 
Mounting 
$4.50;  K  C. 
dia.  $45.00; 
complete,  $49.50. 
1206— Mounting 
$7.00;  %  C.  dia.  $86.25 
complete,  $93.25. 


Tho  RACrn  Plan  wipes  out  the  mlddle- 
I  lie  Dildl^n  ridll  man;  hands  you  as  a 
Cash  Saving  the  40?^  he  wastes!  No  one  can  meet 
our  importers  prices,  shown  in  scale  at  left.    $66  to 
$97.50  per  carat  for  Genuine  Perfect  Cut  Diamonds— pure 
and  brilliant — 40^  lower  than  jewelers  must  ask,  15^  less 
that  they  can  buy,  wholesale!    Send  no  Money!  No 
deposit  or  reference  needed.    See  our  diamonds,  com- 
pare our  prices  with  others,  at  our  expense!    We  ship 
any  diamond,  shown  here  or  selected  from  our  big  Dia- 
mond Book,  set  in  your  choice  from  thousands  of  14K 
solid  gold  mountings,  on  approval,  without  cost  to 
you,  or  obligation  to  buy.   We  say  to  every  purchaser: 
"See  that  your  Diamond  is  BASCH  Guaranteed"  with  the 

BASCH  Money  Back  Guarantee 

-a  legal  contract  to  buy  back  from  you  any  diamond  we  sell  and 
pay  you  90<j(>  in  cash;  to  allow  you  the  full  purchase  price  on  all 
exchanges,  any  time!  Quality,  value  and  Carat  Weight  legally 
certified.  Backed  by  our  reputation  for  unequalled  values  and 
beral  dealings  for  34  long  years  and  by  our  enormous  capital 
ad  in  the  BASCH  Diamond  Book  the  many  other  wonderful  bene-X'^^ 
you  receive  from  our  Money  Back  Guarantee.  ^ 

Diamonds  by  the  Carat!  'y"ou"rJu%  Ke-^;;^ 


^gSk,   1206— Mounting  "^^^^^^^^^^1^^    ^'^^'^^  yo^""  money's  worth!   All  dealers  BUY  diamonds  by  the  ^ 

aSp3k  $7.00;  Ji  C.  dia.  $86.25;  — ^^^.^iji^iiB^—      carat— why  do  nearly  all  refuse  to  sell  on  the  same  honest  basis?  /y ^ 

PBPFjg  complete,  $93.25.  BASCH  gives  and  guarantees  carat  -weight  and  price  per  carat  r>f  //^  ^ 

^SmW   1207— Mounting  $5.50;  dia  $56  25-  every  diamond  and  states  a  separate  price  for  solid  gold  mountings 

Ij^^j^  I  complete,  ;<62. 75.  ot  actual  manufacturing  cost. 


V... 
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SEND  NOW 
FOR  THE 


BASCH  DIAMOND  BOOK(FREE)! 


104  pages,  beautiful  illustra- 
tions from  $1,000,000  stock  of^ 
Diamonds,  Platinum,  Gol<L^^^ 
and   Silver  Jewelry,  >X  ^ 
Watches,  Silverware  and  etc.   Contains  information  absolutely  necessary, 
to  buy  a  diamond  intelligently  and  safely.    The  handsomest,  costliest.y 
most  complete  and  authoritive  Diamond  and  Jewelry  Guide  ever  prO' 
duced.   Now  ready  to  mail  to  you  FREE  on  receipt  of  your  name 
Write,  or  mail  this  Coupon,  NOW! 


L.Basch&Co.,Depf. 


J" 


0ept.X347S.  State  St..  Chicago 


A  world-renowned  pianist  has  taken  out  a  patent  in 
Switzerland  for  an  automobile  in  which  the  steel  springs 
are  replaced  by  pistons  working  against  air  cushions 
in  brass  cylinders. 

For  pumping  heavy  liquids  a  Welsh  inventor  has 
designed  a  combined  piston  and  rotary  pump  with 
no  valves  that  can  be  easily  clogged. 

Make  $5.00  Earn  $100.00 

Men  and  Women  can  do  this  all  the  year 
at  home  growing  mushrooms  in  cellars. 
Stables,  sheds,  boxes,  etc.    Crop  sells  for 
$.50  to  $1.00  a  lb.    $20.00  a  week  easily 
made.      Great    demand,    markets  waiting. 
Start  Now.     Write  for  big  52  page  Free 
Illustrated  Booklet  and  learn  how  to  do  it. 

NAT'L  SPAWN  CO..  Dept.  12,  BOSTON,  MASS. 


ROYS 

r  ini 


BUILDING   &  FLYING 
IDEAL  RACERS 


PUT 


BOYS  !  '^^S, 


T  WASTE  TIME 
N  FAILURES 

We  guarantee  Model  Aeroplanes,  built  from  "Ideal" 
plans  and  materials,  to  fly.  Plans  are  clear  and  accu- 
rate.   Parts  are  light.    Strong  and  reliable. 

Insist  on  Them  for  Xmas 

"Ideal"  Bleriot  Monoplane,  complete' parts,  including  carved 
out  propeller,  plan  and  building  instructions,  $4.00,  prepaid. 
"Ideal"  3  loot  racer  (build  it  in  one  hour  and  fly  it  lOOOfeet),  com- 
plete parts  and  plan,  $2.00,  prepaid.  With  Patent  Friction  Winder,  f2.50. 
"  ideal "  Speed-o-f Iyer,  2  foot  Racer,  guaranteed  to  fly  600 
feet,  with  twin  propellers  and  special  Patent  Friction  Winder,  com- 
plete, $2.00,  prepaid.  Send  stamp  for  price  list  of  other  successful  flyers. 
Prices  "Ideal"  Plans  — Wright  3  ft.  Biplane,  25c;  Bleriot  3  ft. 
Monoplane,  15c;  Curtiss  Convertible  Hydroplane,  3Sc ;  Cecil  Peoli 
Champion  Racer,  25c;  "Ideal"  3  ft.  Racer,  15c.  Complete  set  of  five, 
$1.00,  postpaid.    40  pp.  Illustrated  Model  Aeroplane  Supply  Catalog,  oc. 

IDEAL  AEROPLANE  &  SUPPLY  CO..  82-88  West  Broadway.  N.  Y. 


The  Deaf  Can 

HEAR 


distinctly  every  sound — even  whispers 
do  not  escape  them  when  they  are 
properly  assisted.  Deafness  is  due  to 
the  ear  drums  from  some  cause  becoming 
defective.  I  offer  you  the  same  hope  of  hearing 
as  you  have  of  seeing  from  the  oculist  who 
supplies  glasses  to  help  your  eyesight— for  I 
apply  the  same  common  sense  principle  in  my 
method  of  assisting  the  deaf  to  hear.  The 
weakened  or  impaired  parts  must  be  reinforced  by  suitable 
devices  to  supply  what  is  lacking  and  necessary  to  hear. 
Among  the  390,000  people  who  have  been  enabled  to  hear 
perfectly  there  has  been  every  condition  of  deafness  or 
defective  hearing.  No  matter  what  the  cause  or  how  long 
standing  the  case  the  testimonials  sent  me  show 
marvelous  results. 

f  Common-Sense  Ear  Drums 

wonderfully  assisted  my  own  hearing —  that's  how  I 
happened  to  discover  the  secret  of  their  success  in  my 
own  desperate  endeavors  to  be  relieved  of  my  deafness 
after  physicians  had  repeatedly  failed. 

Common-Sense  Ear  Drums  are  made  of  a  soft, 
sensitized  material,  comfortable  and  safe  to  wear.  They 
are  out  of  sight  when  worn,  and  easily  adjusted  by  the 
wearer. 

It  is  certainly  worth  your  while  to  investigate.  Before 
you  send  any  money  just  drop  me  a  line.  I  want  to  send 
you  free  of  charge  my  book  on  deafness  and  plenty  of 
evidence  to  prove  to  you  that  I  am  entirely  worthy  of 
your  confidence.   Why  not  write  me  today  ? 

GEORGE  H.  WILSON,  President 
WILSON  EAR  DRUM  CO.,  Incorporated,  717  Todd  Bldg.,  Louisville,  Ky, 
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An  I H  C  Engine 

Will  Do  Your  Hardest  Work 

An  I  H  C  oil  or  gas  engine  furnishes 
the  most  satisfactory  power  for  running 
model-making  machinery,  machines  for 
confectioners,  bakers,  plumbers,  laundries, 
printing  offices,  tin  and  sheet  metal  workers, 
and  for  all  the  various  industries  of  cities, 
towns  and  farms.   The  power  is  steady,  safe, 
reliable,  and  inexpensive.   The  engine  can  be  started  and  stopped  with  the 
work,  so  that  there  is  no  waste  of  power  or  fuel.  The  first  cost  is  very  reasonable. 

I  H  C  Oil  and  Gas  Engines 

are  made  in  all  sizes,  from  1  to  50-horse  power,  They  operate  on  gas,  gasoline,  kerosene,  naphtha, 

and  every  engine  is  thoroughly  tested  before  or  alcohol,  using  whichever  fuel  is  cheapest  or 

shipment.     They  are  made  in  all   styles  —  most  convenient  for  you.    You  can  save  money, 

horizontal  and  vertical,  air  and  water-cooled,  time  and  trouble  by  installing  an  I  H  C  engine 

portable,  stationary,   and  mounted  on  skids,  to  do  your  work. 

Write  for  Catalogue  and  full  information 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 


(Incorporated) 


16  Harvester  Building 


CHICAGO,  USA 


Write  today 
for  Bigr 
Illustrated 
Engine 
Book  "S** 


POWER 


FOR  THE  FARM,  SHOP 
AND  COUNTRY  HOME 


Complete  ready  to  run  — fuel  tank  in  base  — water 
cooled— wonderful  economy,  uses  Kerosene  or  Gasoline 
-12  sizes,  IH  to  36  H.  P.    30  DAYS  TRIAL. 

GRAY  MOTOR  CO.,  1299  G.M.C.  Bldg.,  Detroit,  Mich. 


"CLOTH ESPOLE  JACK"— "Any  lines  put  up?  Any 
lines  put  up?"  This  is  the  familiar  call  in  the  more 
thickly  tenanted  sections  of  Manhattan. 

More  prosaic  and  less  spectacular  than  the  climbing 
of  the  "steeplejack"  the  "clothespole  jack's"  labors  net 
him  correspondingly  less.  Nevertheless,  he  gets  a  good 
price  for  a  few  minutes  of  climbing.  In  the  poorer 
districts  one  can  get  a  line  put  up  for  a  dime  or  a 
nickel,  but  in  the  better  districts  the  prices  range  from 


1  Am  Yours  for  $1050 

Try  me  for  10  days       -i-  v — 


all  readj;  to  run.  Fully  Guaran- 
teed. Return  if  not  satisfactory  and 
money  refunded.  Will  run  Washing- 
Machines,  Cream  Separators.  But- 
ter Churns,  or  any  light  machinery 
where  small  power  is  required. 
Inclose  2c  stamp  for  reply. 


SIEVERKROPP  ENGINE  CO..  1224  18th  St..  Racine.  Wis.,  U.S.A. 


3  to  12 
H.  P. 


34c 


Runs  this  6  H.  P.  Engine  for  a 
10  hour  day  on  KEROSENE 


By  means  of  the  patent  throttle  you  can  run  it  as  a  4  H.  P. 
engine  for  23  cents  a  day,  or  as  a  2  H.  P.  for  12  cents  a  day. 

Many  other  strong  points;  force-feed  lubrication;  uniform  speed; 
sight-feed  fuel  supply;  automobile  muffler;  no  cranking;  runs 
either  way;  uses  any  fuel  oil  satisfactorily.  And  it's  Guaran- 
teed for  1 0  Years.   Write  for  catalogue  and  30  days'  free  trial. 


WE  PAY  THE  FREIGHT: 


ELLIS  ENGINE  CO.,  65  Mullett  St.,  Detroit,  Mich. 
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WATERLOO  BOY  GASOLINE  ENGINE 

will  run  all  day  without  attention,  furnish  exactly 
the  power  you  need,  maintain  a  uniform  speed  and 
save  you  money  every  hour  it  works.  Uses  either 

^     Kerosene  or  Gasoline  for  fuel- 
eQuipped  for  both  at  no  extra  charge 

-  The  recent  award  of  Gold  Medal  at  Budapest,  Hungary,  in  open 

ing  proof  \VaterlOO  OOy  in  construction.  Power. 

t°at  ttie    Service  aud  Durability. 

Has  many  important  ex- 
elusive  features— Speed     f  1 

Lever  works  like  throttle  [I   J 

on  a  locomotive;  old  re- 
liable fly  ball  governor, 
automatic  feed  regula- 
tion, open  jacket,  starts 
easy  in  Winter,  inter- 
changeable parts,  etc. 

Lowest  in  price  because 
made  in  larftest  quantities, 
at  low  manufacturing  cost. 

Guaranteed  5  Years.      «/)  -Aw^Lrded 

r.erir;6.rour.n^yyGoldAedal,rir8tPrize 
Engine       m*^^^  It  at  the  Irvtcmational 
Gasoline  XrOil Engine  Show 
nu  da-pcst,Hun^arij 


$50  to  $300  SAVED 

Direct 
From  My 
Factory 
Satisfaction 
or  Money  Back 
Write  for  special 
proposition  to  10 
or  more  men.  Send 
for  my  big  BOOK  FREE. 


AVe  are  manufacturers,  not  merchants.    Save  dealers', 
jobbers'  and  catalog  house  profit.    10  or  more  men 
in  every  township  can  save  f50  to  $300  on  my  High 
Grade  Standard  Gasoline  Engines  from  \}4  to  1^ 
H-P,   price  direct  to  you  lower  than  dealers 
or  jobbers  pay  for  similcir  engines  in  car 
load  lots  for  spot  cash. 

GALLOWAY 

Price  and  quality  speak  for  themselves 
and  you  are  to  be  the  sole  jud^e.  Sell 
your  poorest  horse  and  buy  on 


Wm,  Galloway,  Pres. 
WM.  GALLOWAY  CO. 

1965  Galloway  Station 
WATERLOO,  IOWA 


a  quarter  up.  A  quarter  pays  only  for  putting  in  a 
line.  If  a  pulley  is  attached  it  is  a  dime  extra.  If  any 
extra  trying  is  to  be  done  it  means  another  dime,  and 
sometimes  another  quarter  is  added.  An  enterprising 
"clothespole  jack"  sometimes  will  put  up  20  or  30 
lines  a  day,  and  so  get  from  $5  to  $7.50. — New  York 
World. 

Designed  for  military  purposes,  a  cart  invented  in 
England  can  be  used  as  a  water  carrier,  fire  escape, 
trestle  bridge,  or  ambulance. 


The  High  Po.vered.  Light  Weight  Cosh- 
man  Engine  measures  out  just  enough 
gasoline  to  do  the  work  required. 
Advanced  4  cycle  type.  Weight 
under  200  lbs.  4  h.  p.  rating  but 
actually  develops  over  5  h.  p. 

Automatic  Throttle  GovERNOii  with 
High  Grade  Schebler  Carburetor 

Easy  speed  cha  iges,  special 
friction  clutch  pulley.  Also 
new  6-8  and  20  h.  p.  high 
efficiency   engines   for  heavy 
work;   Now  ready.    Free  book 
describes  all.   Write  for  it. 

CUSHMAN  MOTOR  WORKS,  2068  N.  St,  Uncoln,  Neb. 


5H.  P. 


m       Great  Engine 

We  will  ship  you  any  one  of  Schmidt's 
Chilled  Cylinder  Gasoline  Engines  for 

a  10  days  free  trial.  Your  choice  of  sizes, 
horizontal  or  upright,  water  cooled  or  air  cooled. 
Then,  if  you  don't  want  it  send  it  back  at  our 
expense.  If  you  wish  to  keep  it,  pay  as  low  as  $7.50 
and  you  can  pay  rest  in  easiest  monthly  payments. 
You  get  the  engine  at  the  Rock  Bottom  Price  — the 
same  price  that  even  the  wholesale  dealer  has  to 
pay.   Send  coupon  or  a  postal  card  for  full  particulars. 

Ten  Days* 
Trial  FREE 

Think  of  it.  You  may 
try  out  a  genuine  Schmidt's 
Chilled  Cylinder  Gasoline  En- 
gine on  your  own  place  for  10 
full  days  absolutely  FREE.  We 
want  you  to  see  for  yourself  the 
wonderful  Chilled  Cylinder,  Ben 
Schmidt's  new  oiling  device,  the 
valvelesscarburetor  and  the  other 
exclusive  features  that  make 
Schmidt's  Chilled  Cylinder  en- 
gines the  simplest  and  most  effi- 
cient engines  in  the  world.  Your 
choice  of  sizes— horizontal  or  up- 
right—water cooled  or  air  cooled. 

Take  a  Long  Time  to  Pay 

If  you  like  the  engine  after  trying  it  out  for  10  whole  days 
keep  it  and  take  a  long  time  to  pay  for  it  on  easy  monthly 
payments.  You  pay  only  the  rock  bottom  price  ^ 
—  the  same  price  that  even  the  wholesale     — „^^»r 
dealer  must  pay.  Schmidt's  Chilled  Cylin-      ^tKlLtj  BUUK 
der  Gasoline  Engines  are  absolutely  guar-    ^  COUPON 
anteed  five  years.    The  biggest  bank  in    ^  ~— 

#^Schmidt  Bros.  Co. 

/Elngine  Works 
Dept.  1199 


All  Kinds  of 
ACCESSORIES 

We  carry  a  complete 
line  of  engine  acces- 
sories—pulleys, shaft- 
ing, belts,  pumpjacks, 
sawing  outfits,  wash- 
ing machines,  feed 
grinders,  etc.  You 
may  have  your  choice 
of  any  of  them  at  the 
rock  bottom  price. 
Pay  for  them  on  the 
easiest  kind  of  pay- 
ments. Send  the  free 
coupon  for  catalog. 


Iowa  backs  our  $1000  challenge  offer. 

Send  the  Free  Coupon  for  Ben 
Schmidt's  Book  tf^^^^JJ^^L^'^r.' 


and  address  on  the 
free  coupon  and  we  will  send  you  Ben 
Schmidt's    new    book  "How  to  Use 
Power."     Tells  you  about  g-asoline 
engines  and  their  uses— gives  many 
pointers  that  you  should  nave.  We 
will  also  tell  you  all  about  our  won- 
derful offer  and  about  Schnnidt'a 


Chilled    Cylinder  Gasoline  En- 
gines.   Do  not  delay.   Send  the 
free  coupon  today— now— imme 
diately  while  this  offer  lasts. 


^  _to  y 


Davenport,  Iowa 


GENTLEMEN :-  Please  send 
le  description  of  your  wonuer- 
ful  Chilled    Cylinder  Gasoline 
Engines,  also  your  book,    '  How 
'  ;e    Power    ,   also  Schmidt 
catalogs  and   full  particu- 


Schmidt  Bros.  Co. 
Engine  Works 
Department  1199  ' 
Davenport,  ^ 

#  Addbess 


lars  of  your  free  trial  and  easy  pay- 
ment plan.  All  free  and  postpaid 


Name, 


Iowa 
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Factory  Prices  for  the  Aikiu 
on  Genuine  Witte  Eiisine 


FREE 
Engine 
Book 


THE  genuine  Witte— conceded  the  best  farm  engine  in  Amtrica-^now  offered  s\ 
actual  wholesale  prices.    Yes,  this  is  the  engine  that  has  led  the  gasoline  engin.) 
field  for  25  years.   Dealers  have  been  getting  the  highest  prices  for  the  Witte.'^ 
Now  you  can  get  one  at  actual  factory  price— what  the  dealer  paid— and  have  the  finest 
engine  in  your  county. 

Our  Gas  Well  Saves  You  Many  Dollars  More 

We  do  more  than  give  you  ordinary  factory  prices.  We  are  the  only  manufacturers  who  have  our 
own  gas  well.  Power,  testing,  forge,  foundry  and  heating  fuels  cost  us  nothing.  You  get  the  benefits. 
But  you  couldn't  afford  to  own  any  other  engine  even  if  the  Witte  cost  twice  as  much— because  an 
average  of  1  cent  for  every  horse-power  per  hour  cuts  gasoline  bills  in  half— pays  for  your  engine 
in  no  time.  Every  part  guaranteed  5  years— full  rated  horse  power  on  minimum  gasoline  guaranteed 
too.  Built  in  all  sizes  from  V/z  to  40  h.  p.,  every  one  tested  to  10%  overload. 

WRITE  FOR  60  DAYS  FREE  TRIAL  OFFER 

and  complete,  direct,  factory  price  proposition  with 
catalog  and  special  offer  bulletin.   We  expose  engine 
secrets  in  this  bulletin  that  will  startle  you.  Remem- 
ber, it's  your  first  chance  at  an  engine 
of  quality,  standing  and  reputation  at  a 
small  price.    Mention  size 
needed  or  work  to  be  done. 

WRITE  AT  ONCE 


lEvery  Part 
Guaranteed 

5  Years 


WITTE  IRON  WORKS  CO. 

1742  Oakland  Ave.,  Kansas  City.  Mo. 


Oil  and 

Producer  Gas 

Includes  all  types  and  sizes 
to  meet  every  engine  need. 
Simple  to  operate— low  fuel 
cost  —  substantial  construction.  Perfectly  balanced, 
smooth,  steady,  reliable.  Sales  branches  and  stocks 
everywhere.  If  you  expect  to  buy  an  engine  our  ex- 
pert will  tell  you  what  is  best  and  cheapest  for  you. 

INTERNATIONAL  GAS  ENGINE  CO., 

16  Holthoff  PI.,  CUDAHY,  WIS  {Suburb  of  Milwaukee) 


CONCRETE  APPLES— A  surprising  result  of  the 
use  of  cement  has  been  discovered  by  a  New  Jersey 
farmer,  according  to  the  always  truthful  daily  press. 
This  farmer  had  read  somewhere  that  all  that  waa 
necessary  to  arrest  decay  in  fruit  trees  was  to  cut  out 
the  rotten  part  and  fill  the  cavity  with  cement  mortar. 
One  of  his  pet  apple  trees  was  languishing  away,  an(i 
its  crop  yearly  diminishing,  so  he  decided  to  put  his 
knowledge    into    effect.      A    large    quantity    of  cement 


.  Saves  50%  in  Fuel 


Built  on  The  ONLY  Correct  Principle 
World's  Best  Farm  Engine 

Remember,  the  "  UNITED  STATES  "  is  the  only  Engine  which  stands  on 
its  feet— not  a  Horizontal  or  Standard  Vertical.  Explosions  occur  low  down 
and  shock  is  transmitted  directly  into  the  earth  —  not  into  the  engine  !  Result 
is  :  (1)  Violent  vibrations  entirely  overcome ;  (2)  Bulk  and  weight  greatly  reduced ; 
'3)  Saving  of  50%  in  fuel ;  (4)  The  only  practical  portable  engine  made;  (5)  all  parts  in  sight, 
easily  understood;  (6)  Lubrication  by  gravit.v,  the  only  sure  way  —  (7)  Absolutely  frostproof.  In  order 
to  prove  all  these  claims— and  many  more  points  of  special  merit— we  earnestly  in  cite  you  to 

Test  It  Now  At  Our  Risk  30  Days  Free  J^^^^'^f^^toTol^^^^ 

and,  if  satisfied,  pay  us  part  cash,  balance  on  terms  to  suit.  All  sizes— 2  to  50  H. P.— single  and  double 
cylinders.  Burns  Gasoline,  Kerosene,  Gas,  l>istillate.  Thousands  of  users  say  that  U.  S.  £ngines  are 
world  beaters.    Why  should  you  think  of  buying  any  other  engine? 

Write  for  Free  Catalog  and  Our  New  Easy  Payment  Plan 
UNITED  STATES  ENGINE  WORKS.  S02  Fifteenth  Place.  Chicago.  111. 
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STirsWh  >  Grind  Feed 
(ilake  Larji  ist  Profits 

ceding  whole  grain 
s  wasteful  —  espec- 
ially so  when  prices 
for  grain  and  stock 
are  so  high.  Get  every- 
thing out  of  your  grain 
there  is  in  it. 

Fairbanks  -  Morse 
Feed  Mills 

grind  mixed  grain  and  corn  on  cob  at  the  same  time, 
insuring  an  easily  digested  mixture  These  mills  have  light 
draft,  large  capacity,  long  life-  Grind  fine,  medium  or 
coarse.  No  gears  to  waste  power.  Only  mills  that  saris- 
factorily  grind  corn  on  cob  with  a  horse  power  engine. 
Made  with  all  wearing  parts  renewable  at  small  cost. 
Write  us  for  Catalog  No.  CT449  describing  Grinding 
Outfits,  Shellers,  Fodder  Cutters,  Oil  and  Gasoline 
Engines,  Farm  Scales,  Water  Systems,  Electric  Light 
Plants,Saw  Frames,Spraying  Outfits, Pumps,  Windmills. 

Fairbanks,  Morse  &  Co. 

900  S.  Wabash  Ave.  Chicago,  111. 


«ras  applied  to  the  tree,  and  the  farmer,  rnuch  pleased 
vith  the  operation,  went  around  predicting  that  he 
•ould  have  the  best  fruit  in  town  this  year.  Last  week 
le  had  a  party  of  friends  out  to  dinner  and  at  the  table 
le  handed  each  of  them  an  apple  from  the  tree.  All 


WATKINS'  SPECIAL  MOTORS 

3  H.  P.  Single  Cylinder    .    .    30  lbs. 
i  H.  P.  Double  Cylinder  .    .    60  lbs. 
12  H.  P.  Four  Cylinder  ...  100  lbs. 
A  strictly  HIGH  GRADE  Motor  that 
will  give  CONSTANT  and  EFFICIEHT  service. 
Especially  adapted  for  CAHOES  and  LIGHT 
BOATS.  Aluminum  base,  copper  water 
jacket,  Bteel  shaft,  bronze  bearings. 
THE  WATKINS  MOTOR  CO. 
839  West  Sixth  Street    CINCINNATI.  OHIO 


Use  Kerosene  Engine  Free 


The  "Columbia"  Kerosene  Engine  shipped  on  15  days 
FREE  Trial,  proves  kerosene  cheapest,  safest,  most  powertul 
fuel  If  satisfied,  pay  lowest  price  ever  given  on  reliable  farm 
eSine  f  Tf  not.  pay  nothing.  No  waste,  no  evaporation,  no 
explosion  from  coal  oil. 

GASOLINE  GOING  UP! 

Gasoline  is  9c  to  1.5c  higher  than  coal  oil.  Still  going  up. 
Two  pints  of  coal  oil  do  work  of  three  pints  gasoline. 

"COLUMBIA" 

—only  engine  running  on  coal  oil  success- 
SIZEb  fully  ;  uses  alcohol,  gasoline  and  benzine, too. 
2  to  16  Starts  without  cranking.  Only  three  moving 
Jl,  parts— no  cams— no  sprockets— no  gears— no 
valves— the  utmost  in  simplicity,  power  and 
strength.  Mounted  on  skids.  All  sizes,  2  to 
20  h. p.,  in  stock  ready  to  ship.  Engine  tested 
before  crating.  Comes  all  ready  to  run.  Pumps, 
saws,  threshes,  churns,  separates  milk,  grmds 
fed,  shells  corn,  runs  home  electric  lighting 
plant.  Prices  (stripped).  S29. 50  up.  Sent  any 
place  on  15  days'  Free  Trial.  Don't  buy  an 
engine  until  you  investigate  money-saving, 
power-saving  "COLUMBIA."  Thousands 
in  use.  Costsonly  postal  to  find  out.  Ifyouare 
first  in  your  neighborhood  to  write,  you  get 
special  extra  low  introductory  price.  "Write! 

COLUMBIA  ENGINE  CO..  547  Beilevue  Ave..  DETROIT,  MICH. 


POWER 


For  YOU! 


Power  from  within!  Strength 
that  is  more  than  mere  musc- 
ular strength  — the  strength 

of  perfect  health,  abundant  nerve  force  — now  within 
your  own  reach  through  Vibration !  Nine  people  out  of 
every  ten  are  only  half  alive !  Are  you?  Listen- 
All  the  Benefits  of 

Life,  Strength,  Youth 

may  be  returned  to  you  through  Vibration.  For  Vibra- 
tion is  Life  itself.  It  will  chase  away  the  years  like 
magic.  Every  nerve,  every  fibre  in  your  whole  body 
will  fairly  tingle  with  the  force  of  your  own  awakened 
power !  Stagnation  simply  cannot  exist.  You  are  made 
over  new  from  head  to  foot.  Your  blood  is  sent  humming 
along  through  every  vein,  artery  and  tiny  capillary.  All 
the  poisonous  matters  in 
your  system  are  washed 
away.  Your  self-confi- 
dence —  your  self-respect 
are  increased  a  hundred 


fold. 


Three  Great 
Aids  to  Health 

With  the  White  Cross  Electric 
Vibrator  in  your  home  you  can 
get  besides  Vibration,  Faradic 
and  Galvanic  Electricity.  This 
machine  may  also  be  connected 
up  with  an  ordinary  rocker  to 
make  a  perfect  vibrating  chair. 
No  extra  charge  for  this  attach- 
ment. The  White  Cross  Elec- 
tric Vibrator  may  be  connected 
with  the  electric  current  in  your 
home,  or  will  run  perfectly  on 
its  own  dry  cells. 


FREE  BOOK 


Special  Offer  for 
a  Limited  Time 

For  a  short  time  only  we 
are  making  a  remarkable 
Special  Introductory 
Offer  on  the  White  Cross 
Electric  Vibrator— amaz- 
ing discounts  —  actual 
rock-bottom  prices  direct 
if  you  act  at  once. 

Sign  the  cou- 
pon and  mail  ^  1  iKin^TRnM 
it  to  us  today.  Get  our  splendid  big  ^  SMITH  CO 
FREE  book  telling  you  all  about  the  #  2I8  S  Wabash  Av 
marvels  of  Vibration.  Read  what    ^  Desk  1199 

scientists  say  about  it.  Post  your-  J'  Chill  go  111 
self  on  what  it  will  do  for  you.     #  v^hicago,  iii. 

Learn  all  about   the   White  Without    any  obliga- 

Cross  Electric  Vibrator  and     #  tions  on  my  part,  please 

under  no  obligations  at  all  ^  Vibration,  full  particular* 
—all  you  need  to  do  is  to  ^  of  the  White  Cross  Vibrator 
send  the  coupon  today  —  and  your  Special  60-Day  Offer 

you  can  send  a  postal  # 
card  or  a  letter,  but  the  ^ 
coupon  will  do  just  ^ 

as  well.  0  Name  

Lindstrom-  ^ 
Smith  Co. 

218  S.  Wabash  Av.    ^  Address  

Desk  1199  # 
Chicago,  III.  ^ 
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Tbe  Only 
Vanadiumized 
Gasoline 
Engine 


POPULAR  MECHANICS  ADVERTISING  SECTION 


"  riiMTii  i-m  f-"PH-i   ■   !f 

Use  the  Vanadiumized 
20  Year  Engine  FREE 

The  only  gasoline  engine  for  general  use  with  the  marvel- 
ous strength  of  vanadium  in  it.  Use  it  for  10  whole  days  free. 
Use  It  to  prove  that  the  new  vanadiumized  engine  is  the 
wonderful  engme  you  have  been  wanting— practically 
lasts  forever.  Easiest  to  handle.  Uses  less  gasoline. 
Write  for  description  of  this  marvelous  20  year  engine. 

20  YCSIP^   '^^^        vanadiumized  engrine  on  the  market  today 
*  ^*»*        for  general  use.  The  only  engine  that  can  stand  up 
CvUarantee   "nder  our  unequalled  sensational  euarantee  of  20 
,       .  ,  .  working  years.    20  years  guarantee  on  all  sizes 

ot  engmes.  A  four-fold  guarantee.  You  never  heard  of  anything  like  it 
before.    Write  for  particulars  today. 

Easy  Payments 

Never  mind  the  money.  My  payment  terms  are  so  very  easy  that  you 
never  think  of  the  money.  Marvelous  quadruple  durance  Kuhnert 
yanadiumizecl  20  year  engine  is  paying  for  itself  and  giving  you 
D16  dividends  before  you  ever  begin  to  pay  us  a  single  cent. 

No  I^OIIPV  nOiyi/YI   Not  a  single  cent.  When  you  get 
,   .3  ^  my  catalog  describing  the  quad- 

ruple durance  vanadiumized  20  year  engine  you  will  be  astonished  to  see 
that  I  do  not  ask  you  to  send  ine  a  single  cent  when  you  are  sending  for 
this  engine  to  try  it  free.  This  is  a  limited  offer.  Write  for  particulars  now. 
SPECIAL.  To  all  who  write  promptly  I  will  include  our  special  offer  of  free 
equipmenf .  You  certainly  want  to  know  all  about  this  sensational  improvement 
in  gasoline  engines.  Just  send  your  name  and  address  for  description,  and 
full  particulars  of  this  special  limited  offer  will  be  sent  to  you  postpaid  free. 

L.  C.  Kuhnert,  Jr.  Co.,  Dept.  5244,  Chicago,  III. 


WHEN  YOU  WANT  ANYTHING  AND  DON'T  KNOW 

WHERE  TO  FIND  IT— WRITE  BUREAU  OF 
INFORMATION,  POPULAR  MECHANICS,  CHICAGO 


An  Improvement 
of  Immense  Value 

This  Caille  Perfection  Marine  Motor  has 
a  iraterproof  Jgnitioji  System — No 
Batteries— No  Magneto— No  Timers- 
No  Coils.  Absolutely  Trouble  and 
Waterproof.  The  most  dependable 
marine  power  plant  in  the  world. 

Perfection  marine  engines  range  from 
2  to  30  hp. ,  full  rating  guaranteed.  They 
are  adapted  to  all  power-boat  uses,  in- 

^.        ^  .  _    eluding  yachts,  cruisers,  tugs,  fishing 

Sizes  2  to  30  H.  P.  boats  and  launches. 
Full  Rating  Guaranteed       ^et  our  free  1913  engine  catalog  -  it 
tells  you  how  to  run  your  motor  boat  and  how  to  enjoy  it.  IVrite  today. 

CAllLE  PERFECTION  MOTOR  CO. 


1207  Caille  Street 


DETROIT,  MICH. 


BUFFALO 

MARINE  ENGINES 

are  all  of  the  four  stroke  type,  slow  speed, 
medium  speed,  high  speed  — 3  to  125  H.  P. 

They  Excel  in  Reliability 

The  Buffalo  Book  tells  the  whole  story.  If 
you  want  it,  send  us  your  name  and  address. 

3U  ^^^l*>ut  «^  Cvv^^dvt  >Svun;tJt. 


PACIFIC  COAST  AGENTS: 

San  Francisco— Buffalo  Gasolene  Motor  Co. ,  Jas.  B.  Blair,  Mgr 
Seattle— Woodhouse  Gasolene  Engine  Co.,  62  Marion  Street* 
Vancouver,  B.  C— Vancouver  Ship  Yard,  Ltd. 
Victoria  — G.  Harold  Grant,  Grants  Wharf,  Ellice  Point. 


Buffalo  Gasolene  Motor  Co. 

1293-1305  Niagara  Street,  Buffalo,  N.  Y. 


made   efforts   to   penetrate   the   skin   but  in   vain,  an< 
when  the  farmer  tried  he  broke  a  tooth.    The  appleg 
if  one  is  to  believe  what  he  reads,   were  as  hard 
stone. — Engineering  Contracting. 


TOLEDO  MARINE  MOTORS 

Complete  and  Guaranteed 

Don't  buy  any 
motor  until  you 
have  read  our 
Catalog  C, 
tellingyou 
about '  'Toledo' ' 


3H.P.  Icyl.  $  65.00 
6 H.P.I  "  84.00 


6H.P.  2  "  125.00 
12  H.P.  2  "  160.00 
18H.P.  3  "  250.00 

quality  and  the  equipment  we  provide.  Our  motors  : 
2  cycle,  2  port,  S]4  x  3)4  and  4^  x  4}^.    tVrite  today, 

THE  UNIVERSAL  MACHINE  CO.,  Pike  Ave.,  Bowling  Green.  0. 


for  the  Knockdown  Frame  of  this  23-ioot 
V^Iii jr     motor  boat,  including  full-sized  patterns  and  illustrated 


instructions  to  finish  — speed  9)4  to  14  miles  an  hour 
12  passengers.     Now's  the  time  to  start  assembling  your 
boat.     Write  for  Free  Boat  Book. 
BROOKS  MANUFACTURING  CO. 
8012  Rust  Ave.  SAGINAW,  MICH. 


$25 


1 


to  1  4 

Miles  ark  Hour 


On  or  Off  in  Five  Minutes 

Makes  a  Motor  Boat  of  ANY  Boat 
AND  also  ''makes  good"  on  shore 

Here  is  the  famous  original  Portable  marine  motor,  now  adapted  for  also 
running  a  hundred  different  small  machines  ashore.  Simple— light— strong 
-SOLD  ON  THIRTY  DAYS  TRIAL.-Money  back  if  you  say. 

"PORXO^*  Marine  and   Stationary  Engine 

*  *  ^     Combined— TWO  MOTORS  IN  ONE 

A  reliable  2  h.  p.  motor  that  will  drive  an  18  ft.  rowboat  7  miles  per  hour 
tor  4  hours  on  a  gallon  of  gasoline,  or  in  five  minutes  can  be  mounted  for  use  in  shop, 
laundry,  barn,  or  any  other  place  desired.  Write  Oniek  for  new  "  Tvpo-in-one  "  catalog, 
mailed  free.    Orders  filled  in  order  of  receipt.   Don't  delay. 


WATERMAN  MARINE  MOTOR  CO. 


1507  Fort  St.,  W.,  DETROIT,  MICH. 
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On  September  12th 
the  35  foot  motor  boat 
"Detroit,"  equipped  with  a  16 
horse   power,   two  cylinder 


Scripps  engine,  completed  its   -.^^  •■ivi  " 
.,  /    7000  mile  voyage  from  De-  ■ 
.''  troit  to  St.    Petersburg,  suc- 
cessfully accomplishing  a  feat 
unequalled  in  the  history  of 
motor  boaring.    Crossing  the  '  ' 

Atlantic,  the  "'Detroit" averaged 
6  miles  an  hour,  the  motor  turnmg  over 
approximately  480  revolutions  a  minute  ; 
traveling  from  New  York  to  Queenstown 
in  21  days  and  16  hours.  No  marine  motor 
has  ever  before  been  given  such  a  strenu- 
ous  test.  Some  idea  of  the  work  done  will 
be  gained  when  it  is  stated  that  the  motor 
:  made  a  total  of  28,799.960  revolutions  and 
each  piston  traveled  over  5453  miles.  The 
power  plant  used  was  a  regular  Stock 
model. 

SCRIPPS  MOTOR  COMPANY 

650  Lincoln  Ave. 
DETROIT.  MICH. 
Scripps  motors  are 
••■•••>,;  carried  in  stock  in 
New  York  by 
Bowler.  Holmea  <S 
Hecker  Co.,  142 
Liberty  St.,  N.Y. 


JAPANESE  JINRIKIS— It  is  said  that  the  rickshaw, 
that  "glorified  go-cart  of  Japan,"'  was  the  invention  of  a 
Yankee  missionary.  However  that  may  be,  it  is  a  fact 
that  the  first  official  application  for__ permission  to  manu- 
facture rickshaws  was  made  in  1870.  Soon  they  were 
being  turned  out  by_  the  thousands  for  the  middle- 
class  Japanese,  who,  in  the  days  when  railways  were 
few   in   Japan    and   motor   cars   as    yet   undreamed  of, 

R.i^U  V^m-  n^«*«r  **»'^  particulars.  TOPPAN 

DUllu    I  our  L^Ory  boat  MFG.  CO.,  IMedford,  Mass. 


I Ask  for  free  Engine  or  Boat  Catalog.  Address  Deptl 
^Engines,2to40  HJ>,2&4cycle,always  in  stock  - 


PALMER  BROS..COS  Cob,Conn. 


BAY  STATE  MOTORS 

"Perfect  Simplicity"  and  "Simple  Perfection"  are  the  results, 
nibodied  in  these  Motors,  of  15  years  devoted  to  the  developing 
of  these  essential  characteristics,  which  enable  us  to  put 
on  the  market  a  reliable  and  economical  motor  at  a  reason- 
able price.  Write  for  catalog,  stating  size  and  type  (2  or 
4  cycle)  of  motor  wanted.  We  also  furnish  castings  for 
these  motors. 

BAY  STATE  MOTOR  WORKS 

Successor  to 
A.  J.  HOULE  MOTOR  WORKS 
580  South  East  Street,  HOLYOKE,  MASS. 


(jRAY  MOTORS  FOR  BOATS 


Pi 


3H.R  with  Complete  $  r» 
Outfit  readyto  install 
ALSO  3>tT0  36nii  KJ%J 


Mida  in  the  Larat*t  Plant 
W  the  World  d«voted  to 
jfacturing      2  -  cyole 
mirine  gMoline  engines.  ALSO  3)4  TO  36  HR 

Guaranteed  by  a  bij?  responsible  concern.  Write 
for  big  catalog  —  tells  and  nhowa  you  all  about 
these  high  grade  motors  and  how  they  are  made. 
GRAY  MOTOR  CO.,  1298  G.  M.  C.  BIdg.,  DETROIT,  MICH. 


BLUE  WHITE 

GENUINE 

DIAMONDS 

^  MODERATE  PRICES! 

EASY  i 
wTERMS 


Get  that  Ch  Hstmns^^Sl 

Diamond  for  your  vviie  or  ^ 
sweetheart  nov? — at  these  start- 
lingly  low  prices — and  pay  for  it  in 
easy  little  amounts  from  time  to  time. 
Certified  Guarantee  with  every  l»iainond— guaran- 
teeing its  weight  and  quality.    A  safe  way  to  buy  and  sava 
money  —  no   inconvenience — and  have  the  Diamond  now. 
Perfectly  cut  blue  white  Diamonds,  gleaming,  sparkling, 
scintillating  —  genuine  high  quality.    IVot  a  cent  to  pay 
until  you  have  examined  the  Diamond.    We  send  yoa  free  mag* 
nifying  glass.    Any  diamond  in  our 

Beautifully  iiiusfrafed  Diamond  and  Watch  Free  Catalog 

will  be  Bent  for  esaminatlon  without  obligation.  This  offer  is  open  to 
every  honeat  person — OPE\  10  Kote  the  wonderful 

values  shown  here— NO.  40--1-2  kt.;  No.  42--5-8  kt. ;  No 
-1-4,1-lG  kt.;  No.  4C.-3-8  kt. ;  No.  47..r.-8  kt. ;  No.  48-- 
-8,1-16  kt. ;  No.  49--0-8,  1-lCkt.     Compare  these 
prices  with  olhers.     We  impor  t  the  rough  Dia- 
monds, cut  them  here,  save  y^ipercent  dutj.  j^- 
Give  the  saving  to  you.     W  rite  today  for  — 
our  BIG  CATALOG  and  SPEriAL  ^  ..-^^-^ 
WORLD-BEATING    OFFER    of  m^mS^^i.'      f»  • 

One  Carat  Diamonds  for  only  $100.^^  a  * 

II  Diamonds,  also  watches,  on  easy  ftr^ 
terms — no  money  first.    Send  for  Catalog 
today. 

The  Walker  Edmund  Co. 

DIAMOND  IMPORTERS 

Dept.C 

205  S.  State  St 
Chicago, 
III. 


Rex  Motors 


You  may  have  a  good  motor. 
But  you  haven't  got  the  best 
unless  it's  a  REX.  Sturdy,  de- 
pendable, the  Rex  is  the  last  thought  in  a  tw^o-cycle 
motor  engine.  Descriptive,  illustrated  catalog  tells  the 
whole  story  of  the  engine  that  is  ahead  of  the  times. 
You  will  be  interested  in  the  advanced  information  it 
contains.  Ask  us  today  for  free  copy. 

REX  MOTOR  COMPANY,  40  Central  St.,  Boston,  Mass. 


ANTI-JTRANK 


2  to  45  H.  P. 
for  all  boats. 


Installed  Oper- 
ated  bv  anyone. 

Complete  Outfits  ready  for  Rowboat  or  Schooner.  GUARANTEED 
TWELVE  YEARS  building,  perfecting,  success  with  THE  ONE 
TYPE.  Write  to  Originators  of  VALVELESS  for  new  "  MARINE 
BOOK,"  a  liberal  Educator  to  all,  free.  Address  Department  M. 
LACKAWANNA  MFG.  CO.,  Office  and  Factory,  Ballston  Spa,  N.Y. 


Good  Times  Guaranteed 


If  you  put  a  Lockwood  Ash  Motor  in  your  boat  you 
are  sure  of  pleasure  unmarred  by  motor  troubles. 
You  will  get  the  biggest  value  for  your  money  because 

We  Sell  on  30  Days'  Trial 

AND  we  guarantee  every  engine  for  a  year  besides. 
Guess  our  motors  must  make  good  — what?  Ask  any 
of  our  customers,  whose  names  we  will  gladly  send 
you  — some  near  you,  too.  PROMPT  SHIPMENTS. 
WRITE  TODAY  and  get  our  handsome  1912  catalog. 
Tells  eveiTthing— shows  all  parts— quotes  right  prices. 

LOCKWOOD  ASH  MOTOR  CO. 

ICS  Horton  St.  JACKSON,  MICH. 
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K  a  h  n  System  Rein- 
forced Concrete 
Owen  &  Co.  Store 
Detroit 


Hy-Rib  Concrete  Roofs  and  Sidings,  SHI 
ing  United  Steel  Sash  Window 
Daylight  and  Fireproo 


Any  Building— Anywhere 

can  be  built  better,  stronger,  more  enduring,  at  less  expense,  by 
Kahn  Building  Construction.  Over  15,000  buildings  of  all 
types — all  over  the  world — demonstrate  the  value  of  our  products. 

Kahn  Building  Products 

include  everything  In  Reinforced  Concrete: 
Hy-Rib  for  roofs,  sidings,  partitions,  ceilings; 
United  Steel  Sash  for  windows  and  other  openings; 
Water-proofings,  Finishes ;  building  specialties,  etc. 


FREE 


Catalogues  and  valuable  suggestions  on 
building.    Write  us  about  your  plans. 


TRUSSED  CONCRETE  STEEL  CO. 

562  Trussed  Concrete  BIdg.,  DETROIT,  MICH. 


rnrP  Our  new  1913 
rilCC  Catalog 

For  Boating 

Enthusiasts. 

Our  catalog  will  be  sent  free ' 
upon  request  to  any  address.  It 
contains  illustrations  of  our  17 
different  models  of  the  most 
modern  enk'ine  in  this  country. 
It  gives  you  detailed  descriptions  of 
the  Streiinger  four  cycle,  heavy  duty 
Marine  Engines,  4  to  40  H.  P.  Of  our 
Little  Giant  two  cycle,  three  port,  general 
utility  Marine  Engines,  1  to  16  H.  P.  and  of 
the  Junior  line  of  Stationary,  four  cycle 
engines,  1  to  11  H.P.  This  catalog  is  concisely 
and  clearly  written  and  contains  information  that  you  should 
have— write  for  it  now  while  you  have  it  in  mind. 

STRELINGER  MARINE  ENGINE  CO. 
171-175  Woodbridge  W.    DETROIT,  MICH. 


found  them  a  cheap  and  comfortable  mode  of  traveling 
long  or  short  distances.  Soon,  too,  there  appeared  a 
class  of  men  eager  to  transform  themselves  into  beasts 
of  burden  for  the  comparatively  high  wage  offered. 

While  the  vehicle  is  everywhere  else  known  as  rick- 
shaw, in  Japan  it  generally  goes  by  the  title  jinriki. 
Both  words  are  abbreviations  of  jin-riki-sha,  which 
means  literally  "man-power-vehicle."  Sometimes  in 
Japan  "kuruma"  is  used  as  an  equivalent. — Los  Angeles 
Times. 


■■■^^^GET  THIS  CATALOG" 
FULL  OF  VALUABLE  INFORMATION  TO  EVERY 
BOAT  OWNER  ON 

RACING  PROPELLER  WHEELS, 
REVERSE   GEARS  AND 
MARINE  ACCESSORIES 

Large  Catalog  Free,  send  today, 
MICHIGAN  WHEEL  CO. 
/^1139MONROE  AVE.  GRAND  RAPIDS.  MICK 


In  Auto,  Sleigh  or  Carriage  in  Coldest  Weather 
a  CLARK  HEATER  will  always  Keep  You  Warm 

^  It  is  neat,  compact,  attractive  and  unbreakable ;  supplies  the  heat  without  flame,  smoke  or  smell.  We  make  twenty  ^ 
^  styles  of  these  heaters  from  90c  to  $10  each.   Most  of  them  have  attractive  carpet  covers  with  asbestos  lining.  They 
have  been  on  the  market  over  ten  years  and  have  pleased  every  purchaser.   We  guarantee  that  you  will  be  well 
satisfied  or  money  refunded.    They  fit  in  at  the  feet,  occupy  little  space  and  are  just  the  thing  for  real  comfort. 

Don't  Shiver  and  be  Uncomfortable 

when  one  of  these  heaters  will  keep  you  warm,  cozy  and  comfort- 
able on  every  business  or  pleasure  trip  in  cold  weather.  Ask  your 
dealer  for  a  Clark  Heater  — the  only  kind  that  will  last  indefi- 
nitely, never  get  out  of  order,  and  heat  as  much  or  as  little  as  you 
want.  Insist  on  the  Clark.  Write  for  complete  free  catalog  —  a 
postal  will  bring  it.   Why  not  WRITE  NOW  ? 

CHICAGO  FLEXIBLE  SHAFT  CO.,  105  La  Salle  Ave.,  CHICAGO 
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THE 
MECHANICS 
HANDBOOK 

aECTRlCAI.    BUILD!  NG- 
ENGINEERb  TRADES 
HANDBOOK  HANDBOOK 

ADVERTISER'S 
HANDBOOK 

$1.25  Handbooks  for  50e. 

No  books  in  existence  contain  in  so  small  space  as  much  information  about  the  trades  and  pro- 
fessions of  which  they  treat  as  do  these  Handbooks.  They  are  little  giant  encyclopedias  of  practical 
knowledge  giving  data  and  information  that  is  hard  to  find  in  ordinary  books.  These  Handbooks 
have  been  prepared  by  the  well-known  textbook  writers  of  the  International  Correspondence 
Schools  whose  textbooks  are  recognized  the  world  over  as  the  most  practical  treatises  on  applied 
sciences  ever  published.  These  Handbooks  are  consulting  experts  of  the  highest  rank,  and  are  the 
most  powerful  force  in  the  world  for  the  promotion  of  ambitious  men.  They  are  an  indispensable 
help  to  quicker  and  better  work  that  will  command  advancement.  They  are  printed  on  a  high- 
grade  book  paper  in  clear  type,  and  durably  and  handsomely  bound  in  cloth  with  gilt  titles;  contain 
on  an  average  of  364  pages  and  175  illustrations  and  are  regularly  sold  for  $1.25  each. 

SPECIAL  OFFER.— We  are  selling  these  Handbooks,  durably  bound  in  cloth  with  gilt  titles,  at 
a  special  price  for  each  Handbook  of  50  cents. 

Building  Trades — Loads 

o  and 


Mechanics*  Tables;  formulas: 

measurements; 
belting;  mechanical  powers;  hydro- 
mechanics; strength  of  materials; 
shafting;  boiler  design;  care  of  boil- 
ers; power  of  boilers;  chimneys; 
exhaust  heating;  machine  design; 
machine  tools;  slide  valve;  pulleys; 
cylinders  and  steam  chests;  pistons; 
gearing;  transit  surveying;  triangu- 
lation;  curves;  radii  and  deflections; 
earth  work;  track  work;  electricity; 
etc. 

Advertiser's — ^9^'  *°  p^^"  ^"^'^ 

write  an  adver- 
tisement; type  and  type  measure- 
ments; points  on  printing  style; 
display;  preparation  of  manu- 
script; proof  reading;  engraving 
and  printing  methods,  electrotypes; 
matrices;  advertisement  illustra- 
tions; magazines;  newspapers;  retail, 
department-store,  general,  trade- 
paper,  and  mail-order  advertising; 
trade  marks;  circulars;  advertising 
agencies;  etc. 


Electrical  Engineer's — 

Mechanics;  electricity;  electrical 
units;  symbols  and  quantities;  phys- 
ical and  electrical  properties  of 
metals  and  alloys;  wire  gauges;  mag- 
netism; dynamos  and  motors ;  elec- 
tric batteries;  alternating  current 
apparatus;  alternators;  transform- 
ers; wattmeters;  electric  transmis- 
sion; electric  lamps;  wiring;  electric 
heating  and  welding;  electromag- 
nets, controllers;  car  wiring;  etc. 

Business  Man's — Arithmetic; 

tables; 

business  forms;  card  systems; 
measures  of  extension;  weight  and 
capacity;  time;  value  of  foreign 
coins;  duties  on  imports;  bookkeep- 
ing; stenography;  correspondence; 
postal  information;  financial  terms; 
money  and  the  money  market; 
brokers  and  brokerage;  patents; 
copyright  and  trade  marks;  corpor- 
ations; business  law;  publicity;  etc. 


structures;  strength  of  materials; 
properties  of  sections;  strength  of 
rivets  and  pins;  materials  of  con- 
struction; footings  and  foundations; 
masonry  construction;  woods  used 
in  building;  qualities  of  timbers; 
joinery;  framing;  estimating;  ele- 
ments of  architectural  design;  drain- 
age systems;  plumbing  fixtures; 
plumbers'  tables;  heating  and  ven- 
tilation; gas  and  gas-fitting;  etc. 

Bookkeeper' S  Arithmetic ; 

^  formulas; 
tables;  money;  percentage;  interest; 
equation  of  accounts;  money  and 
the  money  market;  business  law; 
financial  terms;  banks  and  bank- 
ing; postal  information;  distances 
and  time  between  various  places; 
bookkeeping;  business  forms;  card 
systems;  modern  office  methods; 
cost  accounting;  bank  bookkeeping; 
clearing  house  methods;  etc. 


Stenographer's  &  Cor-  Plumbers  and  Fitters' 
respondent's — ^  1^^^?  n° 


ners;  shorthand  speed;  letters 
of  application;  punctuation; 
correct  and  faulty  diction; 
business  correspondence;  type- 
writing; abbreviations;  ad- 
dressing; mailing;  rates  of 
postage;  duplicating  work;  etc. 

Telephone  and  Tele- 

P'r at)h  ^ seful  tables; 

o  1^  mechanics;  elec- 
tricity; magnetism;  primary 
batteries;  storage  batteries; 
electrical  measurements;  tele- 
phony; tests  with  magneto- 
generator  and  bell;  telegraphy; 
Morse  telegraph  systems;  mul- 
tiplex telegraphy;  etc. 


Arithmetic;  involution  and 
evolution;  powers,  roots,  and 
reciprocals;  circles;  decimals; 
geometrical  drawing;  weights 
and  measures;  formulas;  men- 
suration; mechanics;  hydro- 
mechanics; building  construc- 
tion; heating  and  ventilation; 
gas-fitting;  plumbing;  etc. 

Mariners'  Logarithms; 

iYXctrillClb  trigonometry; 

navigation;  terrestrial  naviga- 
tion; celestial  navigation;  or- 
ganization of  a  man  of  war; 
naval  ordnance;  explosives; 
torpedoes;  ship  building;  speed, 
tonnage,  and  fuel  consumption; 
ropes;  wind  and  weather; 
signals;  nautical  memoranda; 
etc. 


«  International  Textbook  Co. 

♦  Box  872.  SCRANTON,  PA. 

♦  I  enclose  $  (or  which  please  send  me 

♦  the  books  BEFORE  which  I  have  marked  X. 

♦  —Mechanics'  Handbook    —Advertiser's  Handbook 

♦  —Elect.  Eng.  Handbook    —Business  Handbook 

♦  —Bldg.  Trades  Handbook  -Bookk'per's  Handbook 

♦  —Plum.  &  Fit.  Handbook   Sten.  &  Corr.  Handbook 

♦  —lei.  &  Tel.  Handbook     —Mariners'  Handbook 
♦ 

t  Name_  


«  Si.  and  No. 

♦ 

♦ 

♦  City  


btate. 
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"THE  CRISIS »» 

Prom  the  Painting  by  Charles  Everett  Johnson. 

The  Xmas  Gift  Most  Prized 
by  Man  or  Boy 

Among  all  the  Christmas  gifts  for  men  or  boys,  a  beautiful 
Brunswick  Home  Billiard  or  Pocket  -  Billiard  Table  is 
surest  to  "  cap  the  climax." 

The  name  *  Brunswick  "  on  a  billiard  table  is  the  symbol 
of  perfection.   The  prices  and  easy  terms  are  very  attractive. 

Every  man  has  promised  himself  a  billiard  table  "some 
day."   Let  that  red  letter  day  be  this  Christmas! 

Billiards  is  the  ideal  pastime  for  the  home  circle — 

—A  game  that  keeps  the  boys  home  nights  and  royally 
entertained.   A  veritable  "Home  Magnet." 

It  offers  the  j^hysical  exercise  and  mental  relaxation 
that  keeps  men  '  in  fighting  trim." 

Brunswick  Bahy  Grand  Home 

Billiard  or  Pocket-Billiard  Table 

World's  finest  Home 
Billiard  Table.  Genuine 
Mahogany,  Inlaid  Design, 
handsomely  finished.  Ver- 
mont Slate  Bed.  Baby 
Monarch  Cushions.  Con- 
cealed drawer  holds  Playing  Equipment.  Scien- 
tifically constructed.  Perfect  playing  qualities. 

Our  Combination  Dining  -  Billiard  and 
Davenport  -  Billiard  Tables 

are  furnished  in  various  styles,  each  serving  a  double  pur- 
pose.   Equal  in  playing  qualities  to  the  "Baby  Grand "  styles. 

COMPLETE  PLAYING  OUTFIT  FREE        iJidgt'  raS; 

markers,  rules  and  Book,  "How  to  Play." 

OVER  A  YEAR  TO  PAY 

Purchaser  has  the  option  of  paying  all  cash  or  in  small 
payments  extending  over  a  year. 

Book  "Billiards -The  Borne  Magnet"  Free 

Shows  all  styles  of  Brunswick  Home  Billiard  Tables  in 
actual  colors.  Moderate  prices,  easy  terms.  Our  sixty  years 
of  billiard  table  supremacy  is  your  guarantee  of  quality.  (54) 

THE  BRUNSWICK-BALKE-COLLENDER  CO. 

Dept.  BG.  324-328  S.  Wabash  Avenue.  CHICAGO 


you  can  span  a  make-believe 
river, then  later  use  the  same 
steel  girders  and  beams  to 
build  a  Ferris  Wheel.  The 
wheel  will  turn  and  the 
bridge  can  be  raised  for 
steamers.    These  are  but 
two  of  the  working  models 
illustrated  and  described 
in  our  catalog. 

Write  for  illustrated  catalog 
and  list  of  dealers 

You  can  build  many  others  with 
Meccano,  made  mostly  of  brass 
and  polished  steel.  Ask  some 
good  toy  or  sporting  goods 
store — buy  only  Meccano. 


The  Embossing  Co.,  15  Church  St.,  Albany.  N.Y. 


Toys  That  Teach 


c  o  o  o  o  o 


ORIGIN  OF  PICNICS— Few  people  know  the  orig- 
inal meaning  of  the  word  "picnic."  It  is  to  be  found 
set  out  in  the  London  Times  of  a  hundred  years  ago. 

"A  picnic  supper  consists  of  a  variety  of  dishes.  The 
subscribers  to  this  entertainment  have  a  bill  of  fare 
presented  to  them,  with  a  number  against  each  dish. 
The  lot  which  he  draws  obliges  him  to  furnish  the 
dish  marked  against  it,  which  he  either  takes  with  him 
in  his  carriage  or  sends  by  a  servant.    The  proper  vari- 

Play  Better  Billiards 

My  ten  papers  of  practical  instruction  insure 
certain  and  continued  improvement  in  stroke, 
accuracy,  generalship  and  position  play.  Most  difficult 
shots  simplified  so  you  can  get  professional  results. 
Written  and  diagrammed  so  they  really  help.  Endorsed 
by  leading  professionals.  Prepaid,  $10,  entitling  you 
to  special  additional  correspondence  on  request.  Send 
25  cents  for  sample  lesson  on  draw  shot. 

AL.  TAYLOR  (High  run  265  at  18.2) 

322  Plankinton  House.  MILWAUKEE,  WIS. 

Former  instructor  Clii.  Ath.  Assn.     Exhibitor  in  Paris. 
Reference,  Brunswick-Balke-Collender  Co. 


All   the  Standard  Machines  SOLD  or  UENTEll  ANT- 
WHERK  nt  )i  to  ^  M'K'K'8  PRICES,  allowing  RENTAL 
TO  APPLY   ON   PRIOE.     Shipped   with  privilege  of 
examination.    >Bf^Write  for  Illustrated  Catalog  L. 
TYPEWRITER  EUPORIl M,  34-86  W.  Lake  St.,tliICAGO 


POPULAR  MECHANICS 


ADVERTISING  SECTION 


153 


Pay  as  You  Are  Able 


Send  us  a  postal  NOW 
for  your  FREE  COPY 
of  our  magnificent  new 

Encyclopedia  of  Fashions, which 
shows  samples  and  illustrates 
and  describes  hundreds  of  up- 
to-the-minute  styles  in  Men's 
Fan  and  Winter  Suits  and  Over- 
coats. It  shows  exactly  what 
the  very  swell  est  men  are 
wearing,  and  helps  you 

Dress  Like 
the  Best 

You  can  buy  the  finest 
made-to-measure  clothes 
and  take  your  time  pay- 
ing for  them.  YOUR  CREDIT 
IS  GOOD.  Your  dealings 
with  us  are  strictly  confidential. 
Do  not  hesitate.  Remember, 
we  GUARANTEE  satisfaction 
and  fit.  We  give  you  long 
liberal  credit.  There  is  no 
red  tape  to  our  method  of 
selling.  We  charge  you  no 
interest  or  extras.  We  ask  no 
security.  Our  prices  are 
lower  than  those  asked  by 
cash  houses. 

Made  -To  -  Measure 

You  take  no  risk.  Your  own 
eyes  judge  our  values.  Make 
your  selection,  have  it  deliv- 
ered ON  APPROVAL  —  try  it 
on  —  compare  it  with  those 
for  which  you  have  paid 
twice  the  amount,  and  after 
you  are  thoroughly  satisfied 
you  will  have 

Over  6  Months  To  Pay 

Lose  no  time  in  getting  our  book  and  samples — 
you  will  be  pleased,  interested,  amazed  at  the  values 
shown  therein.  Do  it  now,  write  to-day— a  postal  will  do. 

STANLEY-ROGERS  CO. 

3924-3932  La  Salle  St.  CHICAGO,  ILL. 

T)te  WorUVs  Foremost  Crnlit  Tailors  for  Men 
CAUTION  :  —  We  have  no  agents  or  local  representatives 


BEAUTIFUL  FALL  SUIT  of 

exquisite  "Puritan"  1620  Blue 
Serge;  made  to  your  measure 
at  a  money-saving  price,  witli 
seven  months'  credit.  Jjainpled, 
illustrated,  and  described  on 
page  19   of  our  fashion  book. 


ety  is  preserved  by  the  talents  of  the  maitre  d'hotel, 
who  prepares  the  bill  of  fare.  As  the  cookery  is  fur- 
nished by  so  many  people  of  fashion,  each  strives  to 
excel,  and  thus  a  picnic  supper  not  only  gives  rise  to 
much  pleasant  mirth,  but  generally  can  boast  of  the 
refinement  of  the  art." 


Do  Your  Ironing 
on  a  Machine 

in  .1-10  the  time  that  it 
takes  with  flat  irons.  Saves 
fuel,  work  and  your  back. 

Machine*  as  Per  Cut  ^  1  ^  C  A 
SPECIAL  PRICE  «pl^.OU 

Has  24"x4H''  rolls,  cured  and 
dried  hard  maple,  no  varnish  on 
sam  \  Send  order  in  now  with 
cash,  if  it  does  not  suit  your 
money  returned. 
Domestic  Manufacturing  Company 

RACINE,  WIS. 


'T'Orr  to  Carpenters,  Con- 
J  IVILIL  tractors  &  Builders 

Knowledgre  of  present  day  building  construction  and 
familiarity  with  every  detail  of  modern  architecture  is 
essential  to  the  success  of  the  up-to-date  carpenter  or 
contractor.  Nor  should  the  builder  —  the  man  whose 
money  is  behind  the  job-— be  without  some  information 
regarding  the  work,  information  which  will  enable  him  to 
judge  whether  or  not  he  is  getting  value  received  for  every 
dollar  spent,  The  American  School's  new  Plan  Book. 
"Modern  American  Homes,"  and  the  great  Cyclopedia 
of  Architecture,  Carpentry  and  Buildingr,  wi  11  give  you 
the  information  you  need  in  the  most  accessible  form. 

The  New  Plan  Book 


contains  hundreds  of  valuable  suggestions,  besides  108 
plates,  complete  plans  for  every  style  of  the  modern 
American  nome.  from  the  medium  priced  cottage  to  the 
most  palatial  suburban  and  city  residence;  also  a  large 
variety  of  tent  houses,  garages,  boat  houses,  apartment 
buildings,  libraries,  churches  and  institutional  buildings 
— the  best  in  modern  architecture  by  the  greatest  Ameri- 
can Architects.  This  great  book  of  plans  is  9^"xlS"  in 
size,  printed  on  special  paper  and  substantially  bound. 

THE  CYCLOPEDIA  OF 

Architecture,  Carpentry  and  Building 

consists  of  ten  massive  volumes  ;  4.760  pages,  7x10  inches  ;  4.000  illustra- 
tions, full  pag-e  plates,  building  plans,  diagrams,  etc.  ;  hundreds  of  valua- 
ble tablesand  formulas  ;  carefully  cross-indexed  for  quick,  easy  reference. 

This  great  work  covers  everything  in  the  building  professions,  from 
the  first  rough  sketch  of  the  architect  to  the  acceptance  of  the  finished 
structure.  It  includes  wood,  stone,  steel,  and  reinforced  concrete  con- 
struction :  estimating  and  contracting  ;  a  study  of  the  Greek  and  Roman 
Orders;  interior  finishing  and  decorating;  and  modem  house  lighting 
and  sanitation. 


■Partial  Table  of  Contentc 


Mechanical,  Freehand.  Perspective  and  Architectural  Drawing:,  Letter- 
ing; Pen  and  Ink  Rendering:,  The  Orders,  Superintendence,  Strengrth 
ot  Materials,  Masonry,  Reinforced  Concrete,  Carpentry,  Steel  Square, 
Btair-Ruilding'.  Hardware,  Steel  Construction,  Roof  Trasses,  Practical 
Problems,  Estimating:,  Contracts,  Specifications,  Building  Law,  Sanita- 
tion, Sheet  Metal  Work,  Electric  Wiring:  and  Lighting:. 


We'll  Send  the  Plan  Book  FREE 

With  every  order  for  a  Cyclopedia  we  will  include  the  Plan  Book, 
absolutely  free  of  charg:e  and  send  you  the  Cyclopedia  and  the  Plan 
Book,  express  prepaid,  for  seven  days'  free  examination.  You  keep 
the  books  a  full  week — examine  them  thoroughly  at  your  leisure — and 
it  they  don't  meet  with  your  expectations  they  may  be  returned  at  our 
expense.  Remember — the  complete  set,  Cyclopedia  and  Plan  Book,  are 
sent  free  upon  receipt  of  the  coupon  below  and  we  pay  express  charges 
both  ways  if  they  are  not  satisfactory. 

Another  Free  Offer   With  each  set  is  included  a  year's 
~  — —  Cqjisulting  Membership,  regular  value 

$24.00,  entitling  you  to  the  free  advice  of  a  corps  of  Expert  Architects 
This  will  give  practical  help  in  handling  building  problems  which  are  too 
specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  This  service  alone  is 
worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 

"  "free "plan  book  coupon 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Please  send  Free  Plan  Book  also  Cyclopedia  of  Architecture,  Car- 
pentry and  Building  for  seven  days'  examination.  I  will  send  $2.00 
within  seven  d.iys  and  52.00  a  month  until  I  ha\  e  paid  $24.80  for  Cyclo- 
pedia (Plan  Book  included  free),  or  notify  you  and  hold  books  subject 
to  your  order.    Title  not  to  pass  until  fully  paid.  Pop.  Mech.  12-12 
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Lefs  Go  Skating! 

BUY  EARLY 

Your  Christmas  Skates 

and  Get  the  Choice  Designs  . 

€L  For  more  than  half  a  cen-  %^ 
tury  BARNEY  &  BERRY 
skates  have  been  the  acknowl- 
edged  standard  by  which  all 
skates  are  judged.  They  are  used  l,""' ' 
by  champion  skaters  and  by  ama-  " 
teurs  who  want  the  best. 


Ij  CL  In  point  of  design,  strength,  workmanship  and 
finish,  Barney  &  Berry  skates  have  no  equal  in 
the  world.  They  are  known  and  used  in  "  every 
land  where  water  freezes." 

C  Most  dealers  sell  Barney  &  Berry  skates,  but  if  your  local  dealer  cannot  supply  you,  send  to  us  for 
catalog  which  also  contains  hockey  rules,  skating  program  and  directions  for  building  an  ice  rink. 

RARNFY  Xr   RFRRY  Broad  Street,  SPRINGFIELD,  MASS. 

UI-ilXlV  1  y  QUALITY  MADE  THE  NAME  FAMOUS 


Take  the  Shine 
Off  Your  Suit 


m.      .^r^  ^      Don't  lay  aside  a  good  suit  when  it 

/^^^^0((^f^^(^   begins  to  get  a  little  shiny.  Tight- 
y^mP^  ..^^  woven  goods,  even  when  comparatively 
new,  become  glossy  in  spots.    When  your 
suit  begins  to  get  shiny,  it  isn't  fit  to  wear  — 
but  all  it  needs  is  a  few  rubs  with  "  Shine-Off,"  the  Roller-Brush. 
The  "  Shine-Off"  rollers  or  brushes  are  slightly  abrasive, 
and  they  revolve  in  opposite  directions— creating  new  nap 
and  raising  the  mashed  down  yarn  without  injuring  the 
fabric  in  the  least.   Get  $10  or  $20  worth  more  wear  out 
of  your  suit  for  Twenty-five  two-cent  stamps. 
Write  your  name  and  address  plainly,  enclose  with  stamps,  and  mail 
today — now,  while  you  think  of  it  and  "Shine-Off"  will  be  sent  you 
by  return  mail.  Your  money  back  if  not  satisfied.  Live  AGENTS  WANTED. 

Lr^     RI7D#^I7D        57  No.  Snd  Street 
•        1311i1x.vj11.iv  phii^delphia,  pa. 


FIRST  VACUUM  CLEANER— The  vacuum  cleaner 
which  has  only  recently  come  into  favor,  was  covered  by  a 
patent  granted  in  1869  to  Daniel  Hess,  of  West  Union, 
la.  His  device  was  a  carpet  sweeper  in  which  as  it 
rolled  over  the  floor,  a  bellows  operates  to  create  a 
suction,  draw  dust  up  from  the  carpet  and  discharge  it 
into  pans  of  water,  the  bellows  being  worked  from  a 
crank  on  one  of  the  supporting  rollers.  This  cleaner 
closely  resembles  those  marketed  today  in  that  it  has 
a  broad,  flat  nozzle  to  move  along  the  floor,  a  handle 


(ESTABLISHED  1842) 

Reed  &  Sons  Pianos 

Highest  Award  World's  Columbian  Exposition 
Now  Sold  Direct  to  You  from  Factory 

30  DAYS'  FREE  TRIAL  IN  YOUR  HOME.  Take  your  own  time 
to  pay.  No  payment  in  advance  required.  For  free  book  address 

REED  &  SONS  PIANO  MFG.  CO. 

Dept.  P  17      Cor.  Jackson  Blvd.  and  Wabash  Ave.  CHICAGO 


OLD  ED (3 ED 

PLAYING  CARDS 


AiR-CusHiON  Finish 


AfRCUSHION  FINISH 

CONGRESS 

PLAYING  CARDS 

606 
COLD  EDGES 

copVRicMi,  ev 
IcUSPlATIIIGCAftOCQ 


OfficialRules 
CARD6AMES 

HOYIE  UP-TO-DATE 
ISSUED  YEARLY 


SentForI5*inStamps 


mm 


50* 


Pack 


For  Social  Play 
Artistic  Designs 
Rich  Colors 
New  Each  Year 
Club  Indexes 


The  U.S.PLAYING  Card  Co..Cincinnati.U.S.A. 


CLUB  INDEXED 

PLAYING  CARDS 


Ivory  OR  AiR-CusHiiON  Rwisi 


Special  Skill  and 
Years  of  Experience 
HaveDev.eloped  Their 
Matchless  Playing  Qualities 
For  General  Play 


25  PER  Pack 
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Boys!  Will  You  Get  One? 

Twenty  thousand  boys  will  be  made  happy  this 
Christmas  with  a  set  of  the  American  Model  Builder. 
Will  you-be  one?  Think  of  the  fun  you  can  have 
and  the  practical  knowledge  you  can  get  building 
models  like  those  in  the  picture  above  and  hun- 
dreds of  others.  This  wonderful  game  is  the  most 
interesting  mechanical  toy  ever  invented. 

Each  outfit  consists  of  different  parts  used  in 
modern  steel  construction.  Here  are  beams,  gird- 
ers, angle  irons,  braces,  wheels  and  gears,  with 
bolts  and  nuts  to  fasten  them  together.  Complete 
Manual  of  Instruction  with  each  outfit. 

Ask  your  father  to  buy  you  an  American  Model 
Builder,  With  this  wonderful  toy  you  can  spend  many 
pleasant  hours  together.  Ask  him  today  and  be  sure  he 
gets  the  "American  Model  Builder." 


The  American  Model  Builder 

For  Your  Boy^s  Christmas  Gift 

Buy  your  boy  a  Christmas  present  that  will 
teach  him  something  useful,  besides  giving  him 
hours  of  wholesome  fun.  Here  is  just  the  thing 
— a  mechanical  toy  that  will  fascinate  and  amuse 
and,  at  the  same  time,  develop  his  knowledge  of 
machinery  and  steel  materials. 

Every  boy — and  every  man — loves  to  watch 
the  building  of  skyscrapers  and  bridges  and  other 
big  engineering  jobs.  Let  your  boy  learn  to 
imitate  the  great  engineers  who  are  doing  things 
today.  With  the  American  Model  Builder  he  can  build 
working  models  of  real  bridges,  elevators,  cranes,  trucks, 
ladders,  windmills,  and  giant  machines.  Greatest  fun  in  the 
world  and  immensely  interesting  to  everyone  in  the  family. 

Your  boy  will  spend  many  profitable  hours  designing 
and  building  new  models  of  his  own  with  the  American 
Model  Builder.  All  the  parts  are  accurately  cut  from 
nickeled  steel  and  brass  and  make  very  beautiful  finished 
models.  You  can  get  the  American  Model  Builder  in 
seven  different  sized  outfits  from  $1  up.  If  you  buy  one 
of  the  smaller  outfits,  you  can  add  new  parts  to  it  as  your 
boy  learns  to  build  more  complicated  models. 

Better  made,  more  complete,  and  lower  in  price  than 
any  similar  outfit.  For  ^sale  by  leading  department 
stores,  dealers  in  toys  and  sporting  goods. 

Write  for  illustrated  catalog  No.  20 
and  name  of  nearest  dealer. 


THE  AMERICAN  MECHANICAL  TOY  COMPANY,  ^J^A^S^NroHM* 


^  o 


extending  up  to  be  grasped  by  one  of  the  operator's 
hands,  while  the  other  hand  turns  a  drive  pulley  geared 
by  a  rope  with  a  fan  which  sucks  the  dust  up  into  a 
receptacle  carried  by  the  handle  above  the  fan.  A  ma- 
chine following  this  plan  of  more  than  40  years  ago,  if 
well  made  mechanically,  would  present  a  good  appear- 
ance alongside  of  the  modern  machines,  and  doubtless 
would  give  good  results  in  actual  use. 

Fifteen  officials  of  the  royal  household  in  England 
receive   wages  of  from  $3,510  to  .$10,000. 


is  melted  by  a  small,  clean  flame  and 
unites  wire  joints,  solders  brass, 
copper,  tin,  and  all  metals  so  firmly  that  they 
cannot  be  unsoldered  by  the  same  flame,  or  easily. 
SOLDERENE  MANUFACTURING  CO. 


90  Portland  Street 
BOSTON^  MASS. 


ERICKSON  LEG 

Arms,  Wheel  Chairs,  Crutches,  Stockings. 

SOLD  ON  EASY  TERMS 
E  H.  ERICKSON  ARTIFICIAL  LIMB  CO., 
17  Wash.  Av.  N..    MINNEAPOLIS.  MINN. 


Does  not  chafe,  overheat 
or  draw  end  of  stump. 
Send  for  Catalog 


DIAMONDS 


ON 
CREDIT 


^/Special  Offer! 

I  $50  Genuine  Diamond  Rings, 

l\  14-K  Solid  Gold  Tiffany  mountings, 
mUleeular  value  $50.00,  only  ,  .  •  •    W   ■  . 


DO 
IT 

TODAY 
NOW 


From  special  lot  bought  at  25  per  cent  reduction. 

T*yo"uMKI^'o"n^?  $5.00  a  Month 

Poatal  will  bring  all  particulars  and  ourBIG  FREE 
CATALOG.         HARRIS-GOAR  CO., 
Dept.  641    KANSAS  cm.  MOi 


AGENTS 

SALESMAN 
MANAGERS 
YOUNG  OR  OLD 
NEW  BUSINESS 

NEW  BUSINESS  JUST  OUT 

DROP  THE  DEAD  ONES.  AWAKE!  START  WITH  THIS  NEW 

INVENTION,  THE  20th  CENTURY  WONDER 
Get  started  in  an  honest,  clean,  reliable,  permanent,  money-making 
business.   Sold  on  a  money-back  guarantee 
The  Blackstone  Water  Power  Vacuum  Massage  Machine 

AGENTS 

GENERAL  AGENTS 

ROAD  MEN 
MAKE  MONEY  HERE 
Start  Now — Today 

For  the  Home.   No  Cost  to  Operate.   Lasts  Life-Time 
1  ICTCil        Competition,  New  Field,  New  Business.  Price  within 

11^  1  CIl  reach  of  all.  That's  why  it's  easy  to  sell.    Endorsed  bv  Doc- 
■  ■■■■  tors  and  Masseurs.   Removes  Wrinkles,  rounds  out  any 
part  of  the  face  or  body,  brings  back  Nature's  beauty.   Almost  instant 
relief  can  be  given  all  kinds*  of  pains.    A  demonstration  convinces 
the  most  skeptical  person.    Sales  easily  made. 

Read  On!  What  Others  Do.  So  Can  You. 
Parker  writes,  sold  eight  machines  first  day.   Margwarth,  says,  I 
am  making  $19.00  per  day.  Schermerhorn,  eight  dozen  machines  first 
month.    Shaffer  writes,  am  selling  four  out  of  five  demonstrations. 
Vaughn,  orders  one  dozen,  four  days  later  wires  "ship  six  dozen  by  first 
Express."     Lewis,  sells  four  first  hour.    Men,   women,  everybody 
makes  money.    No  experience  necessary.  Protected  territory  to  active 
workers.   We  own  all  patents.  Big  book  entitled.  '*  The  Power  and 
Love  of  Beauty  and  Health"  Free.   Investigate  now,  today.  .A 
postal  will  do.  A  big  surprise  awaits  you.  Address, 
i  BLACKSTONE  MFG.  CO.,  580  Meredith  Bldg.,  TOLEDO,  O. 

^^^^^^^  ^^^^^^^w 
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Install  Your  Own 

Heating  Plant 

Save  cost  of  skilled  labor.  Save  on  all 
material.  Post  yourself  on  the  new 
method — the  practical  Gibbons  method. 
My  book  explains  how  you  can  install  hot  and  cold  run- 
ning water,  bath-room  outfit,  modern  heating  plant,  also 
electric  or  acetylene  lighting  plant,  at  an  amazingly  low 
cost.  Make  your  home  more  comfortable  and  valuable.  My 
wonderful  book  tells  you  how.  Send  for  this  valuable  book. 

Book  Free 

My  new  book  gives  you  greater  buying  power  than  your 
local  dealer.  It  is  the  most  valuable  catalog  for  you  ever 
issued.  Thousands  of  things  illustrated  and  priced.  Hot 
water  and  steam  heating  plants,  plumbing  systems 
gasoline  engines,  hydraulic  rams,  pipes,  pumps,  valves, 

electric  lighting  plants,  acetylene  lighting  plants,  all  accessories.  Every- 
thing guaranteed.  High  quality  at  direct,  rock-bottom  prices.  You 
certainly  ought  to  have  this  valual)le  book.  Write  today  for  it.  Just 
ask  for  Gibbons  book.    It  will  save  you  money 

VXT-m-SfA  T'Otfljl'V  S^n<i  V^""^  name  and  address  today. 
■  See  for  yourself  how  easy  it  is  to  make 

improvements  about  your  home  with  the  aid  of  my  new  book.  The  low 
prices  of  my  high  quality  material  will  astound  you.  Home  owners, 
contractors,  builders,  need  my  wonderful  book.    Write  today.    Just  send 


your  name.  It  is  post-paid,  free  to  you. 


M.  J.  GIBBONS,  Dept.  5244,  Dayton,  0. 


Wis 


^^M«0t(f60Weekli| 


Belling  our  new  and  unequaled  port 
able  pasoli  notable  and  hanging  lamp 
for  lighting  city  and  rural  homes, 
stores,  halls,  churches.  Most  power- 
ful light  known.  Absolutely  safe. 

WE  LOAN  YOU  SAMPLE 

More  br i  Iliant  and  many  tim  es  cheaper 
than  gas  or  electricity.  Guaranteed 
five  years.  Everyone  a  possible  cus- 
tomer. Noexpenence  necessary.  Large 
commissions.  E xcl u si  ve  territory  free. 

Write  today. 
SUNSHINE  SAFETY  I. AMP  CO. 
.^03  Factory  BIdg.,    Kansas  City,  Mo. 


x:a« 


Electric  Light  Plants  Complete 

Gasoline  engine,  dynamo,  switch-  $91(100 
board  and  storage  battery.  Set  $405—  — 

,     REPRESENTATIVES  WANTED 

American  Battery  Co.,  (Established  18S9 ;!  139  Fulton  St.,  Chicago 


Standard  Lamp 
300  Candle  Power 
To  One  Agent  in  Each  Locality 

Turns  night  into  day.  Gives  better  light  than 
gas,  electricity  or  18  ordinary  lamps  at  one-tenth 
the  cost.  A  miniature  portable  lighting  plant 
for  every  purpose.  Makes  its  own  light  from 
common  gasoline.    ABSOLUTELY  SAFE. 

COSTS  1  CENT  A  NIGHT 

We  want  one  person  in  each  locality  to  whom  we 
can  refer  new  customers.  Take  advantage  of  our 
special  offer  to  secure  a  STAMDARD  LAMP  FREE. 

STANDARD  LAMP  CO. 

712  Standard  BIdg.  KANSAS  CITY,  MO. 


FREE 


Charles  Buck  Tools 

Solid  Wood  Chisel  No.  84 

Here  is  a  solid,  one  piece,  well  designed 
chisel  for  plumbers,  electricians,  mill- 
wrights and  all  persons  who  subject  a 
chisel  to  severe  abuse. 
Its  shape  enables  you  to  get  up  close  to 
the  wall  or  a  corner,  or  even  to  use  it  as 
a  floor  or  ripping  chisel. 
It  can  be  thrown  into  your  kit  with  the 
rest  of  the  tools.   No  handle  to  spoil. 
Regular  CHARLES  BUCK  quality  in  steel, 
hardening,  tempering  and  finish. 
Furnished  in  both  plain  and  bevel  edge  in 
following  sizes;  ^,1. 
Any  good  dealer  will  supply  you  or  we 
will  mail  anywhere  in  the  U.  S.  postage 
prepaid. 

50  cents  for  any  size  plain  edge 
75  cents  for  any  size  bevel  edge 

We  will  gladly  mail  catalog  upon  request. 

Charles  Buck  Edge  Tool  Co. 

MILLBURY,  MASS.  U.S.A. 


WHY  BRUISES  BECOME  "BLACK  AND  BLUE" 

— The  color  of  blood  is  due  chiefly  to  iron  in  the  little 
blood-cells.  When  the  iron  is  kept  in  these  little  blood- 
cells,  which  are  living-  and  traveling  around  in  the 
blood-vessels,  the  color  is  red.  Hit  the  skin  hard 
enough  to  break  some  of  the  little  blood-vessels  be- 
neath the  surface,  and  the  little  red  cells  escape  from 


MEN— NO  MORE  WET  SMOKING 
THE  INNER  TUBE  PIPE 


CLEAN  AND  DiTY 

SAVE  257.  OF  YOUR  TOBACCO 


No  saliva  reaches  the  tobacco,  nor 
can  it  be  drawn  back  into  the 
mouth.  Smokes  clean  to  the  heel. 
Cleaned  by  swing  of  the  hand. 
The  best  pipe  ever  produced.  Ab- 
solutely guaranteed.  Your  money  back  if 
not  satisfied.  Pipe  illustrated,  curved  or  straightstem,  sent  postpaid,  $1.00; 
best  French  briar,  sterling-  silver  ferrule;  hard  rubber  bit ;  Inner  Tube 
Pipes  SOc  to  $2.00.  Send  for  pipe  and  catalogue  today.  Agents  Wanted. 
PORTLAND  SALES  CO.,  83  Portland  St.,  BOSTON,  MASS. 


Guaranteed  ^^-^Iw^ 
20  Years  Ullly 


75 


You  will  be  delighted  -with  this  solid  gold  filled  watch- 
it's  a  beauty — first  class  time  keeper  and  guaranteed  the 
biggest  bargain  ever  ofTered  or  money  back.  Elegant  thin 
model  —  artistically  engraved  —  engine  turned  or  polished  — 
hunting  or  open  face  in  Men's  and  Hoys'  size  — hunting  case 
for  Ladies— 11  Jewel  Movement  —  gilded  screws  —  patent 
whip  regulator— looks  like  a  j35  watch— sent  free  for  examin- 
ation —  if  satisfactory  pay  $5.75  and  express  charges  —  if  not, 
return  at  our  e.xpen.se- or  mail  us  $5.75  and  save  express 
charges  —  satisfaction  guaranteed  or  money  back  instantly. 

T~»  l"*    We  send  with  each  watch  an  iron  clad  5  YEAR 
w*  tx.Ml.tz^  Repaui  AND  Cleaning  Certificate  absolutely 
free.   This  is  the  most  liberal  watch  offer 
ever  made.    Write  today  —  be  sure  to  state  if  Ladies',  Gents'  or 
Boys'  size.   Write  for  our  Catalog  No.  22-FREE. 


FIELD  &  HOWARD 


Dept.  P 
21  E.  Van  Buren  St. 


CHICAGO 


GET  HER  A  JUBILEE  SELF-HEATING  FLAT  IRON  FOR  CHRISTMAS 

Uest  in  the  world.  Construction  —  simplest  and  most  practical.  Automatic  cleaning  device.  Burner  entirely  of 
brass.    Lasts  a  life  time.   Cost  of  fuel  Three  Cents  for  10  hours.    Gives  perfect  satisfaction.    Write  for  free  Booklet. 

Jubilee  Mfg.  Company,  14th  and  Howard,  Omaha,  Nebr. 
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Herman's  U.S. 
Army  Shoe 

q^HIS  illustration 
shows  the  roomy, 
graceful,  sensible 
lines  of  this  Garrison 
and  Marching  shoe 
designed    by  Army 
surgeons  to  give  Uncle 
Sam's  men  the  best  feet 

in  Christendom.  Observe  the 
half  bellows  tongue  and  the 
way  comfort  and  good  looks 
have  been  built  in. 

Then  ask  any  army  or  mihtia 
man  what  army  quality  is  and 
'pHiSnew  style  shoe         will  know  why  we  are 
shrew«bi^^  c^aT/  "^^^^^"S  to  Send  this  shoe  pre- 

rews  ury        a    ,   ^^.^  ^^^^      ^j^^  jj  g 

a  guarantee  of  absolute  satis- 
faction or  money  back.  Army 
shoes  have  made  a  big  hit  with 
Popular  Mechanics  readers. 


thTexas  unsecured 
oak  sole,  sizes  5  to  1 1 
inclusive,  widths.  O 
to  EE.  Best  Gov't 
Standard  Inspected 
Workmanship,  will 
wear  better  than  any 
other  shoe  you  ever 
put  on.       No.  154 

Remember  price  in- 
cludes free  delivery. 


Ask  your  dealer  or 
order  direct  from  us 
at  


JOSEPH  M.  HERMAN  &  CO, 


155  Lincoln  St. 


Boston,  Mass. 


the  injured  blood-vessels,  wander  about  for  a  while 
in  the  tissues,  and  die.  When  they  die,  the  iron  that 
made  them  red  before,  then  changes  to  black-and-blue 
coloring.  After  a  while,  this  iron  is  taken  up  by  the 
glands,  called  the  lymphatics,  and  made  over  again 
into  nice  red  cells.  The  iron  is  taken  up  very  much 
more  quickly  by  the  lymphatics  if  the  black-and-blue 
spot  is  rubbed  and  massaged. — Lewiston  Journal. 

In  Germany  the  trades  unions  claim  a  membership 
of  2,500,000. 

EDWARDS 
FIREPROOF 
STEEIL.      For  Automobiles  and  Motorcycles 

$30  to  $200 

Easy  to  put  up.  Portable.  All  sizes. 
Postal  brings  latest  illustrated 
catalog. 

THE  EDWARDS  MFG.  CO. 

220-270  Eggleslon  Ave..         CINCINNATI,  0. 


GARAGES 


Your  Pocket 
Umbrella  Is 
Always  Ready 

It  takes  just  three  seconds  to 
uncover  anfl  pull  out  to  a  per- 
fect Jull  size  umbrella.  Easily  and 
quickly  telescoped  to  a  miniature 
umbrella  only  15  in.  lon^.  Fits 
pocket,  grip,  suitcase  or  fiandbag, 
BO  that  you  always  have  protection  without  inconvenience.  Costs  no  more 
than  other  good  umbrellas  and  lasts  longer.  Fine  Christmas  Gift.  Sold 
on  money-back  gTaarantee.  Auk  your  dealer.  If  you  cannot  secure  one  at 
once,  write  to  factory,  jdvinfr  dealer's  name  and  you  will  be  promptly 
supplied.   Booklet  and  price  hst  on  request. 

POCKET  UMBRELLA  CO..  Dept.  Y.  Findlay.  Ohio 


BRAIN  PARTNERS 
FOR  BUSY  MEN 

How  would  you  like  to  have  always  at  your 
command,  the  expert  advice  of  a  corps  of  Civil 
Engineers?  Men  who  would  be  ever  ready  to 
untie  hard  knots,  to  settle  doubtful  points,  to 
give  you  the  final  word,  the  absolute  answer  to 
every  question  that  comes  up.  Would  you  not 
become  a  bigger  man  mentally  than  you  are 
now?  Would  you  not  consider  yourself  more 
valuable  to  your  employer.^  You  can  have  this  help, 
you  will  find  just  the  information  you  need  contained  in 

The  Complete  Cyclopedia  of 

CIVIL  ENGINEERING 


Eight  massive  volumes,  3,908  pages,  3,000  illustrations, 
folding  maps,  diagrams,  etc.  Bound  in  half  morocco  and 
printed  on  special  enameled  paper  in  large,  clear,  readable 
type. 

This  Cyclopedia  is  a  complete  review  of  Civil  Engineering — every 
problem  likely  to  confront  you  in  your  daily  work  is  solved  and  the  solu- 
tion placed  before  you  in  such  a  manner  that  you  cannot  fail  to  understand 
and  profit  by  it.  Every  railroad  employe,  every  man  in  construction  and 
engineering  departments,  every  foreman  and  superintendent  should  have 
these  books— no  beginner  can  afford  to  be  without  them  and  the  expert 
engineer  should  always  have  them  at  his  elbow  for  quick  reference. 

READ  THIS  SPECIAL  LIBERAL  OFFER 


The  regular  list  price  of  this  great  work  is  S40.00  —  yet  to  introduce  the 
exceptional  home  instruction  methods  of  the  American  School  of 
Correspondence,  we  are,  for  a  brief  period,  offering  the  set  at  only 
$24.80  —  J2.00  after  you  decide  to  keep  the  books  Uf  you  want  them)  and 
f2. 00  a  month  until  paid  for.  Remember:  We  send  the  books,  express 
prepaid,  to  your  own  home,  where  you  can  examine  them  carefully,  for 
seven  days — a  full  week,  free  of  charge.  In  sending  the  coupon  you  pay 
no  money,  nor  do  you  place  yourself  under  any  obligations  whatever.  The 
books  are  fully  prepaid  to  you,  and  if  you  do  not  care  to  keep  them,  after  a 
thorough  examination,  notify  us  —  we'll  have  them  returned  at  our  expense. 


IMPORTANT  SUBJECTS  COVERED 

Drawing,  Plane  Surveying,  Ploiting  and  Topography,  Strength  of  Materials, 
Masonry,  Reinforced  Concrete,  Hydraulics,  Waterways,  Water  Supply,  Irriga- 
tion, Water  Power,  Sanitation,  Highway  Construction,  Steel  Construction, 
Roof  Trusses,  Practical  Problems,  Bridge  Engineering,  Railroad  Engineering, 
Cost  Analysis. 


$24.00  CONSULTING  MEMBERSHIP  FREE 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  $24  00,  entitling  you  to  the  free  advice  of  a  staff  of  Civil  Engrineering 
Experts.  This  will  give  you  practical  help  in  handling  working  problems 
which  are  too  specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  There 
will  be  no  limit  to  this  service.  A  single  problem  solved  for  you  might 
be  worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 


FREE  OFFER  COUPON 

American  School  of  Correspondence,  Chicago.  U.  S.  A. 

Please  send  Cyclopedia  of  Civil  Engineering  for  7  days' free  exami- 
nation. I  will  send  $2  within  7  days  and  $2  a  month  until  I  have  paid 
$24.80;  otherwise  I  will  notify  you  and  hold  the  books  subject  to  your 
Older.    Title  not  to  pass  until  fully  paid.  Pop.  Mech.  12-12 


Name  

Address  
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Go  where  you  will,  try  as  harda^o^Uk^vm^an^Thllwff^'^^T^^^^^^^^ 

our  price  for  the  entire  watci  !    This  if'the  woHH'«  Ll  ''f^^^^ 

solid  14  Kt.  gold  case-guaranteeS  for  a  life  W-^^^^^  Watch  Bargain - 

men's  popular  la^size  open  face,  extra  thin,  with  Fren'rcrown  and  n^n^*  Up-to-date  model, 

genuine  n.ckel  Elgin  or  Waitham,  an  accuratrSndaWe  J^aS^^V-        cement  is  a 

examine,  then  buy  this  watch  for  $14.7S  delivered  free  S^  vnn  / 

jeweler -subject  it  to  any  test  he  may  make,  drillineThole  fh^o!^ci'^^^%'\l'^'- ,  ^^"^^     to  anv 

don't  find  it  14  Kt.  solid  gold,  through  and  through^Ld  Sh  f27  SO  ll  ''^  ^ou 

lots,  return  it  and  we  will  refund  your  money    BearTn  T^inH       "'^olesale  in  one  thousand 

sold  with  the  distinct  understanding  that  iHt  can  be  bouZ L^T"'''  matches  is 

wholesalejeweler.wedon-tcarewho  we  w  11  refund  vour  r^^^^  ^'^^'^  ^27. 50  from  any 

on  approval  if  desired:  any  ribbon  monogram  f?^^^^^^ 

FREE  REPAIR  AND  CLEANINe^GUAMN? EE  Ked  wSS'Ihk 

igmaH       ^""^  any  other  genuine  Elgin  and  Waitham  watch  lisiedfn  nn  K'^  VtAJCH 

L.  BASCH  &  COMPANY.  Dept.  G347.  S™  ate  St..  Chicago.  111. 


B.  &  S. 

Toolmakers  Vise 

CAPACITY  2" 


This  tool  is  one  of  the  handiest  in 
the  toolmaker's  kit.  It  is  reliable 
and  convenient  in  drilling,  fitting 
and  laying  out  work  on  surface 
plates,  etc.  It  is  unusually  strong 
and  rigid. 

A  distinctive  B.  &  S.  feature  is  the 
V  groove  in  the  under  side  of  the 
base,  thus  making  it  possible  to  use 
the  tool  as  a  V  block. 

Catalogue  mailed  upon  request 

BROWN  &  SHARPE  MFG.  CO. 

Providence,  R.  I.,  U.  S.  A. 


Amazing  Profits 
In  Mushrooms 

to  their  income,  in  spare  time,  entire 
year  growing  mushrooms  in  cellars 
sheds,  barns,  boxes,  etc.    I  teirvou 
where  to  sell,  at  highest  prices 
Free  Illustrated  Instruction  Booklet 

HIRAM  BARTON 

Desk  2.  329  W.  48th  St.,  New  York 


Solar  Motorcycle  lamps 

are  the  neatest  looking,  strongest  and  most 
efficient  lamps  made.  The  product  of  lieht 
specialists,  makers  of  90%  of  the  automo- 
bile  lamps  used  on  the  high  grade  cars  of 
America.  Catalog  shows  many  styles 
-  gas.  oil  and  electric.   Wrile  for  it  today 
BADGER  BRASS  MFG.  CO. 
Kenosha,  Wis.  New  York  City,  N.  Y. 


A  San  Francisco  man  has  patented  a  phonoeraoh 
automobile  alarm  that  can  be  made  to  politdy  reauest 
a  person  to  get  away  from  in  front  of  a  car  or  make 
the  demand  more  strenuous  as  desired. 

TOBAC  C O - B A N  guaranteed 

BANNER  REMEOV^ro^o^^r^^^  120  hou4^  Write  today. 

BANNER  REMEDY  CO.,  Dept.  G,  33  W.  9th  St.,  Kansas  City,  Mo. 


REO  THE  FIFTH  ^rR^lds;  finest  creation-his  farewell 
CAR  — with  center  Cane-Handle  Control. 
R.  M.  Owen  &  Co.,  General  Sales  Agent  for 

REO  MOTOR  CAR  CO.,  LANSING,  MICH. 


it 


Count  thelndians  on  theRoad!" 

SEND  FOR  FREE  CATALOG 

THE  HENDEE  MANUFACTURING  CO. 

Makers  of  the  Indian  Motocycle.^ 


BAISE  YOUR  INCOME  TO  $250  A  MONTH 


^rrnnn^L  h  ^  the  Country  are  accumulating  bank 

«?nn^P^'"T  automobile  tires.    One  man  who  invested 
less  than  $300  m  a  plant  last  September,  writes  us  that  to  date  he 
has  cleared  over  $3000  on  his  machine.    THINK  OF  IT '  an 
average  profit  of  $250  a  month  on  an  investment  of  less  than  $300 

'  tie  aStoTobife  or^.Ifv  ^  ^^^^  connection  with 

.  tne  automobile  or  any  other  busmess  or  as  an  independent  occupation 

fnrn..H^  ""^^^^^  -^^  requirements,  and  furnish  detailed  in- 
o^ThP  wnS'i^^c- '^^r^  ^^^^  P'?"'-  Experience  is  unnecessaJ?, 

TnTo'Sf  ^roSr"   '^"^  ^^^-^  l^Jl^'^l  llll 

^^^^^^^  '^^^^  *  EQUIPMENT  CO. 

529  N.  Capitol  Ave.  INDIANAPOLIS,  INDIANA 
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I  Pipe  Threading 

Tools 


Hand,  belt 
and  motor 
machines. 


The  biggest  line  of  all 
kinds  and  sizes  of  pipe 
threading  equipment  de- 
signed or  manufactured. 


The  Oster  "Bull  Dog"  Line 


Known  throughout  the  world.  Recommended  by 
eighteen  years  of  success  in  the  best  plants,  where 
highest  efficiency  is  daily  demanded. 

Reasonable  price,  accomplished  by  the  elimination  of 
complicated  parts.  Simplicity  of  design,  and  consequently 
a  simplicity  of  operation — making  it  unnecessary  to  employ 
an  expert  operator.  Anyone  can  accomplish  perfect  results 
and  highspeed  upon  an  Oster,  without  previous  experience. 

Self-locking  dies.  No  resetting  for  each  cut.  No  turn- 
ing back  over  the  finished  threads.  One  movement  of  the 
hand  opens  or  closes  the  dies.  Every  contractor,  every 
shop,  and  every  individual,  who  is  interested  in  hand  or 
power  pipe  threading  equipment,  should  have  the  new 
Oster  catalogue.  Sent  free  by  mail,  postpaid.  Ask  for  it  today. 

THE  OSTER  MFG.  CO. 

2100  East  61st  St.,  Cleveland,  O. 


mm 


Won  Nearly  $5,000.00  at 
the  Chicago  Aviation  Meet 

Tony  Jannus  with  a  Roberts  Six 
outclassed  all  competition  with 
his  Hydro-aeroplane  at  Grant  Park. 

The  Same  Thing  in  Boats 

Roberts  Marine  Motors  have  been  winning 
races  and  prizes  all  over  the  country. 

Plenty  of  models  for  any  kind  of  service 

The  MotonThat  Never  Backfire 

TORBOAtj  £,  AEROPlANEr 
WFsjTE  I0R.CATA10G  WANTED//y/,^^^y|^| 
TAoBpBEFXS'MOTORdOO'S6nduslQ^.aUS.A, 


W 


IAN  IDEAL  XMAS  GiFT 
SOLD(S^QN  CREDIT 


DOWN 

A MONTH 
FOR  THREE 
MONTHaWE 
TRUST  YOU 


tMarydoas^^  Offer. 


Gold  Swiss  Watch— Thin  Model 

Has  7  jewels.  Is  guaranteed  10  years.  Excellent  time- 
piece. Beautifully  finished.  Imported  from  Switzerland. 
Delivered  in  plush-lined  case.  Price  $12.  10%  off  for  cash 
or  sold  on  credit.  Sent  on  receipt  of  $6,  balance  monthly. 
SENT  ON  approval  or  by  registered  mail.  Money  cheer- 
fully refunded  if  not  satisfactory.    Send  for  Particulars. 

MAIDEN  LANE  SALES  CO.,  48  50  Maiden  Lane,  New  York 


No  Nicotine  Deposits 
No  Caking  in  the  Bowl 
No  Soggy,  Rank  Tobacco 

Absolutely  the  Only  Pipe  Ever 
Constructed  on  the  Right  Principle 

It's  the  Saliva  getting  to  the  tobacco 
that's  the  cause  of  all  pipe  trouble 
and  "The  Lord  Pipe'*  proves  it. 

THE  HOLLOW  TIP  with 

its  DRAFT  AND  DRAIN 

Stops  all  Saliva  from  running  down  the  stem,  keeping 
the  pipe  clean  and  sweet.  This  pipe  gives  a  cooler, 
cleaner,  sweeter  smoke  than  any  other  — the  last  pull 
is  as  good  as  the  first  —  and  every  particle  of  tobacco 
consumed.  Outlasts  any  other  pipe.  Endorsed  by 
smokers  everywhere. 

BUY  ONE  NOW  AND  PUT  AN  "  0.  K."  IN  YOUR  SMOKES 

Genuine  French  Briar  — Pure  Hard  Rubber  Stem.  Sent 
postiiaid  on  receipt  of  attached  coupon  and  SI. 00  for 
straight  stem  — $1.25  for  curve  stem. 

The  Lord  Pipe  Company,  ^VkS^^^on^ 
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Wouldn't  You  Like  to  Own  a  Store 


m  Like  This? 


Wouldn't  you  like  to  be  proprietor  of  a  money 
making  business?  Once  I  was  just  a  struggling 
candy  maker.   The  profits  from  Crispettes, 
^^^^^^^^     ^^^^^^^^^   the  new,  delicious  popcorn  confection  built 
"■■""■■■"^^   this  big  business  for  me.   The  very  same 
proposition  that  made  me,  should  do  the  same  for  you.   Long  winter  montl^s 
are  ahead.   Don't  slave  them  away  for  someone  else.   Start  in  the  Crispette 
Business  for  yourself.  Build  a  business  of  your  own  as  I  did.   Get  a  window— 
a  small  store  —  a  cozy  nook  where  the  rent  is  low.   Keep  all  the  profits.  I!U 
teach  you  the  Crispette  business  —  tell  you  how  to  succeed  —  show  you  how  to 
make  Crispettes  by  my  special  secret  formula.  I'll  do  it  right  here  in  Springfield 
—personally  or  by  mail.  But  the  thing  for  you  to  do  is  to 

Come  to  See  Me  at  My  Expense 

Don't  say  you're  coming.  Just  drop  in  quietly  Call  on  any  banker  or 
merchant.  Ask  them  about  Long  —  about  my  store  —  my  crispette  business. 
Ask  them  if  what  I  say  isn't  the  truth  —  right  from  the  shoulder.  Look  into  my  reputation.  See  if  folks  think  I'll  give  you  a 
square  deal.  Then  come  and  see  my  store— see  that  it's  just  like  the  picture.  See  the  machme.  See  crispettes  made — 
~    make  a  batch  yourself.  Learn  the  business.   Get  my  pointers  on  how  to  succeed. 


This  is  the 
Money  Mak 
ing  Machine 


Up  to  a  distance  of  300  miles  I'll  pay  all  your  traveling  expenses,  if  you  buy  a  machine. 
You'll  see— know— learn  everything.    It's  simple— easy.   Won't  take  you  a  day.  I'll 
be  glad  to  see  you— glad  to  show  you  the  store  and  have  a  good  talk  with  you.  You'll 
go  home  ready  to  make  more  money  than  you  ever  made  in  your  life. 

Every  Nickel  You  Take  in  Nets  You 
Almost  Four  Cents  Profit 

Think  of  it!  Think  of  the  fortunes  made  in  5  cent  pieces. 
It's  one  business  in  a  hundred.  Everybody  likes  crispettes 
—  children  —  parents  —  old  folks.  One  sale  always  means 
two— two  means  four.  So  it  goes.  It's  a  great  business.  I 
found  it  so— so  should  you.  Send  for  my  big  free  book 
**How  to  make  money  in  the  Crispette  Business" 
—48  pages  illustrated— complete  information  and  story  of  how 
I  built  my  business.    Read  it  and  then  come  to  Springfield. 


W.  Z.  LONG,        685  High  St.,  Springfield,  O. 


This  is  a  recent 
picture  of  the 

man  who 
made  $1500  in 
one  month  with 
a  Long 
Crispette 
machine,  in  a 
store  window. 


Sent  to  You  FREE 

Positively  FREE  ^laZ— 

The  wonderful  Delhi  Diamond,  the  marvelous 
triumph  of  the  electric  furnace  —  a  genuine 
synthetic  gem.  The  only  true  rival  of  the 
diamond  —  guaranteed  to  contain  absolutely 
no  glass.  Looks  and  flashes  like  a  standard 
white  diamond.  Guaranteed  to  hold  its  bril- 
liancy forever.  Cuts  glass.  Fire  and  acid  or 
a  file  won't  hurt  it.  Guaranteed  to  contain  no 
paste. oil  or  artificial  backing.  Set  in  solid  gold 
mounting.  Worn  by  the  leaders  of  society  and 
great  actresses.  One  thirty-fifth  the  price  of 
diamonds.  Sent  now  on  approval  for  your 
inspection  without  one  cent  of  money  on  this 
special  offer.  Don't  think  of  investing  in  a  fine 
jewel  until  you  see  the  Delhi  Diamond,  the 
wonderful  alchemic  diamond.  The  only  stone 
that  flashes  like  a  diamond.  Write  today  and  get 
full  particulars  of  this  amazing  limited  offer. 

SEND  NO  MONEY 

Not  a  cent.  Just  send  your  name  and  get 
particulars.  Get  our  astounding  prices.  Don't 
obligate  yourself  to  buy,  see  this  marvelously 
brilliant  gem  before  you  think  of  buying. 
We  pay  all  the  express  charges.  See  it  for 
nothing.  —  If  it  is  not  more  brilliant  than  you  ever  dreamed,  we 
will  take  it  back  at  our  expense.  No  obligations  to  you  at  any  time. 
Send  a  postal  card  or  a  letter  today  for  all  particulars.  Just  ask 
for  our  special  offer  catalog.   Send  today. 

TimltoH  Affoi*  To  all  who  write  promptly  we  will  send  this 
LlllUlvU  Vllcl  special  limited  offer.  Amazing  prices  on 
Delhi  Diamonds- the  alchemic  diamond  that  passes  for  a  diamond 
in  tiio  most  fashionable  gatherings.  You  will  be  proud  of  your 
Delhi  Diamond.  Write  for  full  description  of  this  wonderful 
synthetic  gem.  Your  name  and  address  brings  all  particulars. 
Write  promptly  and  get  our  special  limited  offer.  Send  for  it  today. 

Delhi  Diamond  Co.,  Dept.  5244,  Chicago,  111. 
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WE  SELL  YOU 
AT  WHOLESALE 


Agents'  Price  One 
AMERICAN 
Motorcycle  or  Bicycle 

StnfMtK  Honesthand-mademachinesatfactory  dApc 
I  ■<  Mil  cost.  Write  now  for  catalog.  Saywheth-  *|X  — 
I V  U     er  interested  in  Motorcycle  or  Bicycle.    I  U  ~ 
AMERICAN  MOTOR  CYCLE  CO.,  1012  American  Rid?.,  CHICAGO 


NO  HILL  TOO  STEEP 
NO  SAND  TOO  DEEP 


Olympic  .  $1500 
Majestic     .   .  18SO 

Write  us  for  details 

Jackson  Automobile  Company  j&HSaN 


Will  Yon  Accept  |t?rw^eS? 


Would  you  like  a  steady  job  selling  my  goods,  slartingrightaway,  earning 
$30  a  week,  with  a  chance  to  be  promoted  to  a  position  paying  $3,000 
yearly?  No  experience  is  required.  My  agents  have  steady  employment 
the  year  round.  I  am  ready  to  give  you  a  position  right  now  where  you 
can  make  big  money  quick.  Just  write  me  a  letter  or  postal  today  sure 
and  say:  '"Mail  particulars  aboitt  the  positioti  you  offer"  aud  mark 
the  address 

Personal  for  E.  M.  DAVIS,  President 
E.  M.  DAVIS  CO.,  338  Davis  Block,  CHICAGO 


SAVE  YOUR  BRAIN 


Goldman's  Handiest,  Fastest,  Cheapest 

ARITHSTYLE  ARITH-MACHINE 

Carries  automatically!    Resets  instantly  1 
Adds,  Subtracts,  Mnltiplies,  Divides ! 
Portable.  Durable,  Reliable! 
Shortcut  Methods  I  Checking  Systems  ! 

Agents  Wanted,     Request  Booklet. 
Arilhslyle  Co..  Suite  100, 118  E.  28th  St.,  N.Y. 
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White 
Valley 
GEMS 

Substitutes 
for  Diamonds 


Send  for  FREE  Catalog? 


I 


showing  wonderful  White  Valley 
Gems  in  Rings  'Ladies'  or  Gentle- 
men's), Scarf  Pins,  Studs, 
Brooches,  Necklaces,  Cuff  But- 
tons, Lockets,  Earrings— 100  dif- 
ferent articles  and  styles. 

Not  glass,  not  paste,  not  any 
kind  of  imitation,  but  beauti- 
ful, splendid  gems.  (White 
Sapphires  chemically  produced.) 

Look  like  finest  diamonds.  Will 
scratch  file,  and  cut  glass.  Stand 
acid  test.  Famous  society  women 
substitute  White  Valley  Gems  for 
real  diamonds  — or  wear  the  two 
together  confidently. 

14-K.  solid  gold  mountings, 
25-year  Guaranty  Certificate  with 
each  gem.  Ring  measure  sent  with 
catalog.  Will  send  any  article  in 
book  C.  O.  D.  — express  prepaid  — 
subject toexamination — or  by  reg- 
istered mail  on  receipt  of  price. 

Money  refunded  if  not  satisfactory. 

WHITE  VALLEY  GEM  CO. 

501  Saks  BIdg.,  Indianapolis,  Ind. 


Although  the  United  States  uses  nearly  one-half  of 
the  world's  tin,  its  mines  last  year  yielded  but  63  tons 
of  the  metal,  aU  the  rest  being  imported. 

A  pocket  typewriter  has  been  invented.  It  is  not 
much  larger  than  a  watch^  

EVERYBODY'S  DOING  IT! 

nOITMn  WHAT''  Our  New  Gear  Puzzle.  Send  for 
i-rwn^V»  yyw-i^M..  ^  sample  with  our  catalog  of 
the  latest  puzzles  and  novelties.  Sent  Postpaid  for  10  cents. 
WONDER  NOVELTY  CO.,  Dept.  I,  Box  123,  ST.  PAUL.  MINN. 


TYPEWRITERS 


ALL 
MAKES 

$10.00  to  $45.00  for  Underwoods,  Remingtons,  L.  C. 
Smiths,  Olivers,  etc.    Visible  or  otherwise.  Every 
typewriter  in  perfect  condition  and  Guaranteed  2  Years. 
OVER  500  TYPEWRITERS  AT  $18.00 

while  they  last.  Send  this  ad  and  get  $1.00  Typewriter 
Ribbon  FREE. 

ALL-MAKES  TYPEWRITER  EXCHANGE,  170  No.  Dearborn  St.,  Chicago,  HI. 


^  iiih#ll 
The  Portland  Adjustable  Mirror 

Adjusts  to  any  height,  radius,  angle  or 
direction.  Three  mirrors  in  one.  Adjustable 
wall  mirror — hand-mirror — stand  mirror, 
changed  in  moment's  time.  Heavy  nickel 
plate,  6  in.  French  plate  bevelled  glass  $2.SO, 
Magnifying  glass  $3. SO.  At  your  dealer  or  sent  direct.  Express 
prepaid.  Money  back  if  not  satisfied.  Send  for  booklet. 
PORTLAND  SALES  CO..  83  Portland  Street,  BOSTON,  MASS. 


$ 


Genuine  French  Briar 
Anti-Nicotine  Pipes 

Electrically  seared  and  need  no  breaking  in. 
Vegetable    compound    nicotine    cartridge.  Patent 
louthpiece;  vent  on  top.    Heavy  nickel  mounting. 
Guaranteed  not  to  burn  out  in  5  years. 

SO  CENTS  EACH  OR  THREE  FOR  $1 
Choice  of  bent  or  straight  stem — state  which  in  order- 
ing.    Satisfaction   guaranteed  or  money  refunded. 
10  cartridges  free  with  3  pipes. 

H.  MENGES,  315  Mcngcs  Building,  ST.  LOUIS 


Fun^heFamily 

WITH 


RichtersAnchorBlocks 

These  beautiful  blocks,  made  of  eternal  stone 
in  soft  and  permanent  colors,  are  appreciated 
by  the  entire  family.  Richter's  Anchor  Blocks 
fascinate  young  and  old  alike  for  each  block  is 
mathematically  accurate  and  it  is  possible  to 
build  with  them  the  most  beautiful  designs.  They  are  the 
best  gift  for  any  child,  for  their  charm  is  as  lasting  as  the 
blocks  themselves.  Truly  a  boon  for  mothers  in  enter- 
taining and  instructing  the  little  ones.  All  kinds  of  designs 
are  possible  —  from  the  simplest  to  the  most  difficult. 

This  illustra* 
tion  shows 
a  model  of 
Madison 
Square 
Garden 
constructed 
from 
Richter's 
Anchor 
Blocks 


;:,IA 

i!rn  f ' 


Ml  I 


THE  KING 
OF  TOYS 

Richter's  Anchor  Blocks 
are  the  King  of  all  Toys  for 
with  them  the  child  learns 
through  play.    The  beau- 
tiful architectural  designs 
develop  the  artistic  taste 
and    their  construction 
entertains  young  and  old 
for  hours  at  a  time. 

These  wonderful  stone  build- 
ing blocks  made  in  Rudolstadt, 
i.    Germany,  are  the  very  embod- 
iment of  the  educational  prin- 
.    1  ciples  of  the   great  Froebel 
-   I  himself.       Richter's  Anchor 
J  Blocks   are  educational  and 
"  fascinating. 


Beautiful 
Color  Circular  

To  all  who  are  interested  in  children,  we  will  send  our 
beautiful  descriptive  circular  in  colors,  showing  many 
splendid  outfits  of  these  wonderful  Anchor  Blocks,  the  toy 
that  educates  the  child  through  play 
Children  never  tire  of  them  and  they 
last  forever. 


FREE 


/  COUPON 


F.  AD.  RICHTER  &  CO. 
74-80  Washington  Street 
Dept.  1199,  New  York,  N.Y. 


Send  the  Free  Coupon  IVow 

Don't  fail  to  investigate  this  fas- 
cinating toy.   Ask  your  dealer  ^ 
about  Richter's  Anchor  Blocks.  ^ 

If  he  does  not  keep  them,  ^  Gentlemen :—  With  no 
simply  fill  out  and  send  the  ^  obligation  whatever  upon 
coupon  and  receive  our  X  me  you  nay  send  me  free  and 
Kpantifnl  Hp«;rrintive  rir-  M  Postpaid  yoiir  circular  show- 
beautitui  aescnpnve  cir-  #-  ^  colored  designs  and  describ- 
cular  free  and  postpaid.  i^g  Richter's  Anchor  Blocks. 

Send  Coupon  Now.  > 

F.AD.RICHTER  &C0.  ^ 

74-80  Washington  St. 

Dept.  1199 
NEW  YORK,  N.  Y. 
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"The  Greatest  Wealth  is  Health" 

You  realize  that  this  is  true  when 
you  have  read 

HEALTH  HINTS 

By  E.  R.  PRITCHARD 

Secretary  of  the  Chicago  Dept.  of  Health 

THIS  admirable  little  book,  written  by  a  man 
of  large  experience,  tells  in  plain,  simple 
language  how  to  avoid  needless  sickness.  It 
tells  you  what  you  should  know  to  keep  well.  It 
tells  about  sanitation,  the  benefits  and  value  of 
fresh  air,  sleep,  rest,  recreation,  eating,  the 
prevention  of  consumption,  care  of  babies,  and 
many  other  things  affecting  your  health  and 
comfort  which  every  one  should  know. 


Beautifully  bound  in  silk  cloth,  150  pages,  stamped 
in  gold  and  leaf. 

Price  SO  Cents,  Postpaid 

Popular  Mechanics  Book  Dept. 

318  W.  Washington  St.,  CHICAGO 


Mathematics  Made  Easy 

FOR  ALL,  BY 

ROPP'S  CALCULATOR 

Shows  the  Answer  as  quickly  as  a  Watch  shows  the 
Time,  to  all  practical  Examples  likely  to  occur  in  the 
Office,  Store,  Shop,  Bank,  Farm  or  Factory.  Over  20  sec- 
tions— each  adapted  to  some  special  line  of  business. 

Elucidates  and  simplifies  the  science  of  Arithmetic, 
Mechanics  and  Mensuration. 

Greatest  Time  and  Labor-saving  work  on  Figures  ever 
used  in  the  commercial  world. 

Desk  size,  $1.25;  Pocket,  leather,  $1.00;  Pocket,  imitation 
leather,  50c ;  Vest-pocket,  50c.  New  1912  copyright  edition. 

POPULAR  MECHANICS  BOOK  DEPT. 
318  W.  Washington  St.,  CHICAGO 


SHOP  NOTES  for 

The  New  Year  Bo 

Ready  Dec.  1, 1912 


All  the  articles  which  have  been 
published  during-  the  year  past  in 
the  "Shop  Notes  Department"  of 
Popular  Mechanics  Magazine  have 
been  reprinted  and  bound  in  one 
handsome  volume  of 

224  Pages 
595  Articles        503  Illustrations 
Price  50  Cents 

This  is  Vol.  IX  of  the  series  and 
contains  entirely  new  matter.  The 
seven  page  index  makes  it  hand}^  of 
reference  and  we  will  mail  the  book 
to  any  address  upon  receipt  of  50 
cents,  or  it  can  be  bought  of  your 
book  or  newsdealer  at  the  same  price. 

Popular  Mechanics,  Publishers 

318  W.  Washington  Street,  CHICAGO,  ILL. 


4595 


EASY  WAYS  TO 
DO  HARD  THINGS 


$4.50 


A  collection  of  the  most  useful  experience  of  years  of 
hundreds  of  the  most  successful  mechanics,  "  boiled 
down"  and  "Written  So  You  Can  Understand  It." 

Shop  Notes  Year  Books— Vols.  I  to  IX 

4595  Articles  ===  1988  Pages  =  4503  Illustrations 

Per  Set  of 
Nine  Books  in 
Case,  Prepaid 


5nc^i.e,  $450 

Postpaid  ~ 


The  contents  of  these  books  are  similar  to  the  articles  appear- 
ing in  this  niagazine  under  the  heading  ''Shop  Notes.  " 

Order  through  your  dealer  or  direct  from  the  publishers 

POPULAR  MECHANICS  BOOK  DEPr.,  CHICAGO 


A  Practical  Course  in 
Nechamcal  Draw  ing 


Learn  The  Drafting  Profession 

WITH  THE  AID  OF  THIS  NEW  BOOK 

A  Practical  Course  in  Mechanical  Drawing 


By  WM.  F.  WILLARD 

(For  several  years  instructor  in  IVIechanical  Drawing  at  Armour  Institute  of  Technology,  Chicaero) 

The  best  book  for  individual  study.  Is  in 
advance  of  any  other  work  on  the  subject. 


PRICE  50  CENTS 


134  Pages 
131  Illustrations 


Price  50  Cents  Postpaid 


Cloth  Cover 
Size,  5x7  Inches 


Popular  Mechanics  Book  Department,  CHICAGO 
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TheAeroBob 


BOYS' 
MOTOR 
SLED 

Driven  by  an  air  propeller,  easy  to  build,  runs 
on  ice  and  snow  or  wheels  in  summer.  Large, 
plain,  detail  drawings,  giving  all  dimensions 
and  full  written  instructions.  Price  25  cents. 
THE  IDEA  SHOP  Buffalo,  N.Y. 


HOLD  YOUR  PRESEN?-K. 

Wl  start  you  in  a  permanent  business 
with  us  and  furnish  everything.  We 
have  new,  easy  selling  plans  and  seasonable 
leaders  in  the  Mail  Order  line  to  keep  factories 
busy.  No  canvassing:  Small  Capital;  Large 
profits .  Spare  time  only  required :  Personal 
assistance.  Write  today  for  plans,  positive  proof 
and  sworn  statements. 

J.  H.  PEASE  MFG.  CO.,  13  Pease  Bide. .   Main  St. .  Buffalo.  N.T 


Henderson  Motor  Cycle 

4  cylinders,  7  horsepower 
chain -driven,  select  — $32S 

Henderson  Motorcycle  Company,  de¥r%it.^mich. 


A  reinforced  concrete  trestle  at  a  New  Jersey  manu- 
facturing plant  withstands  the  weight  of  the  heaviest 
locomotives  without  apparent  strain. 

A  Swiss  street  railway  company  is  building  its  cars 
of  aluminum  because  of  its  lightness  and  rust-defying 
properties. 


Save  One-Quarter 

the  purchase  price  of  motor  cycle  accessories 
and  parts.  We  sell  guaranteed  goods  twenty- 
five  per  cent  cheaper  than  any  other  house. 

The  Motor  Cycle  Co-Operative  Co, 

650  Woodward  Ave..  DETROIT,  MICH. 


TOOL  BOX  HARDWARE 

Make  your  own  toolbox  and  save  eight  to  ten  dollars. 
We  supply  trimmings  for  all  kinds  of  toolboxes  and  chests. 
A  complete  set  of  trimmings  including  comers,  $ft  A  A 
clamps,braces,catches,  handle  and  a  good  lock  for 
In  either  nickel  or  brass  finish 

United  Specialty  Co.,  Box  715,  St.  Louis,  Mo. 


Add  to  Your  Income;  The 


American'*  Machine 

sharpens  and  hones  ra- 
zors, sharpens  all  kind 
safety  razor  blades, 
scissors,  clippers,  etc.  This 
work  is  an  every  day  neces- 
sity; with  little  effort  you 
can  make  $5  to  $10  a  day ; 
we  tell  you  how,  no  pre- 
vious experience  required, 

Address  Mgr.  Dept.  12 
American  Sharpening  Machine  Co.,  Inc. 
184  W.  Washington  Str.,  Chicago 


Why  Don't  You  Give 
Everybody  Leakless 
Parker  Gift  Pens 
for  Christmas? 

ERE'S  a  new  idea  in  Christmas  giving : 
TI^  Don't  waste  time  in  planning  lists,  nor 
wEM  strength  in  tiresome  shopping,  to  select 
a  variety  of  gifts  for  your  list. 

Just  get  a  catalog  of  Parker  Lucky  Curve 
Fountain  Pens,  sit  down  for  a  few  minutes  and 
select  a  Parker  Pen  corresponding  to  the 
amount  you  wish  to  lay  out  for  each  person. 

There  are  handsome  Parker  plain  Pens, 
elaborate  ornamented  Parkers,  even  Parkers 
set  with  jewels.  You  can  please  everybody's 
taste. 

Why  Does  Everybody  Want  a  Parker? 

Because  it  never  smears  your  fingers.  Listen 
to  the  simple  explanation : 

Ordinary  fountain  pens  leak  because  they 
have  straight  feed  tubes.  A  straight  feed  tube 
is  never  free  from  ink.  A  few  drops  stay  in  it 
even  when  pen  is  point  up  in  your  pocket. 

Now  the  heat  of  your  body  (98  degrees) 
makes  your  pocket  a  pretty  warm  place.  This 
warmth  causes  the  air  in  the  pen  barrel  to 
expand.  The  expanding  airpushes  up  through 
the  feed  tube  and  forces  ink  drops  up  and  out 
around  the  writing  end  of  pen.  Thus  your 
fingers  get  smeared  when  you  remove  pen  cap 
to  write.  But  the 

Parker  Feed  Tube  Isn't  Straight 

It  curves  and  touches  the  wall  of  the  barrel. 
See  X-ray  picture.  This  touch  causes  Capil- 
lary Attraction.  (That's  the  name  of  the 
natural  force  which  makes  a  sponge  take  up 
water,  etc.)  And  when  you  turn  the  pen 
straight  upright  to  put  in  your  pocket.  Capil- 
lary Attraction  just  draws  the  ink  out  of  the 
Parker  Lucky  Curve  feed  tube  and  down  the 
inside  of  the  pen. 

Thus  the  expanding  air  has  no  ink  to  push 
out,  and  there  is  no  ink  on  writing  end  of  pen 
when  you  remove  cap. 

Parkers  write  easy,  for  their  14k  gold  nibs 
with  points  of  hardest  Iridium  refuse  to 
scratch.  Never  hitch  nor  blot,  for  Spear  Head 
Ink  Controller  regulates  ink  flow  right.  And 
the  new  Disappearing  Clip  grips  your  pocket 
tight,  yet  lies  flat  when  you  write. 

Standard  styles  $2,  $2.50,  $3,  $4,  $5  and  up, 
according  to  size  and  ornamentation. 

New  Parker  Jack  Knife  Safety  Pen 

can  be  carried  in  any  pocket,  in  any  position  —  even  upside 
down.  Ladies  like  it  to  carry  in  puise  or  bag.  $2.50,  $3, 
$4,  $5,  and  up. 

Get  your  Parkers  on  iyrn/.  Dealer  refunds,  any  time 
within  10  days  of  purchase,  should  pen  not  please.  It  your 
dealer  hasn't  Parkers,  write  us  for  handsome  catalog,  and 
we'll  fill  your  order  direct.  Every  Christmas  Parker  comes 
in  special  gift  box. 

Get  the  fuss  and  bother  of  Christmas  shopping  out  of  the 
way  early,  by  selecting  Parker  Gift  Pens  today. 

PARKER  PEN  COMPANY 


100  Mill  Street 


Janesville,  Wis. 


Ne7u  York  Retail  Store,  11  Park  Row,  0pp.  Postoffice 

PAEKER 

Foumm  PEN 
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Mechanical 
Engineering 

and  its  many  branches  is 
covered  most  thoroughly  by 
our  New  Seven  Volume  Edition 

CYCLOPEDIA  OF 

Mechanical  Enflinecring 
Gas  Engine  Operation  and 
Modern  Shop  Practice 

In  this  wonderful  work  will  be  found  instruction  in  Gas 
Engine  Operation  and  Manufacture;  Machine  Shop  Work; 
Assembling  of  Machinery;  Tool  Making  and  Shop  Man- 
agement in  such  simple  and  comprehensive  form  that  the 
student  cannot  fail  to  benefit  by  it.  Every  detail  of  me- 
chanical engineering  is  thoroughly  analyzed  and  treated, 
rendering  the  books  of  unusual  value  to  the  experienced 
mechanic  and  shop  manager,  as  you  will  note  by  reading 

Subjects  Thoroughly  Covered." 

The  Cyclopedia  contains  3,092  pages  and  is  supple- 
mented with  a  series  of  practical  test  questions,  including 
over  2,327  full-page  plates,  illustrations,  tables,  formulas 
and  "shop  kinks." 

 Subjects  Thoroughly  Covered  — — 

Machine  Shop  Work  —  Vertical  Milling  Machine  —  Motor-Driven  Shops  — 
Shop  Lighting  —  Forging  —  Electric  Welding  —  Tool  Making  —  Metallurgy 

—  Manufacture  of  Iron  and  Steel  —  High-Speed  Steel  —  Flaws  in  Castings 

—  Electric  Lifting  Mapets  —  Magnetic  Clutches  —  Making  a  Machinist  — 
The  Ideal  Foreman  —  Pattern  Making  —  Foundry  Work  —  Automatic  Coal 
and  Ore  Handling  Appliances  —  Machine  Parts  —  Construction  of  Boilers— 
Types  of  Boilers  —  Boiler  Accessories  —  Steam  Pumps  —  Air  Compressors 

—  The  Steam  Engine  —  The  Steam  Turbine  —  Indicators  —  Valve  Gears  — 
Refrigeration  —  Gas  Producers  —  Gas  Engines  —  Automohiles  —  Elevators 

—  Sheet  Metal  Work  —  Practical  Problems  in  Mensuration  —  Mechanical 
Drawing  —  Drafting  Room  Organization  —  Machine  Design. 


WE^LL  PROVE  THEIR  VALUE  TO  YOU 

by  sending-  you  the  complete  Cyclopedia  absolutely  free  for  examination 
— just  mail  the  coupon.  Keep  the  books  seven  days — test  every  formula. 
You  will  agree  that  they  are  all  we  state,  and  more.  Send  f2.00  after 
examination  and  $2.00  a  month  until  you  have  paid  the  special  price  of 
$19.80.  The  regular  list  price  is  $36.00.  If  the  books  do  not  meet  with 
your  requirements,  advise  us  and  we  will  remove  them  at  our  expense. 

ANOTHER  GREAT  OFFER  with  each  set  is  incU,ded 

a  year's  Consultmg  Mem- 
bership, regular  value  $24.00,  entitling  you  to  the  free  advice  of  a  stn.ff 
of  Mechanical  Engineers.  This  will  give  you  practical  help  in  handling 
working  problems  which  are  too  specific  to  be  taken  up  in  detail  in 
the  Cyclopedia.  A  single  problem  solved  for  you  might  be  worth  more 
than  the  first  cost  of  the  books. 

Free  Examination  Coupon 
American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  of  Mechanical  Engineering  for  7  days'  free 
examination.  I  will  send  $Z. 00  within  7  days  and  $2.00  a  month  until  I 
have  paid  $19.80,  or  notify  you  and  hold  the  books  subject  to  your  order. 
Title  not  to  pass  until  fully  paid.  Pop.  Mech.  12-12 


NaiAe  

Address  

Occupation. 
Employer.  . . 


Hot  Water 


Steam 


Heating  Plant  $  Q  C 

Complete  in  every  detail   including:  m  M  #  M 

Boiler,  Radiators,  Pipes,  fittings,  and 

everything  you  need.    You  can  install  it 

yourself  by  following  our  simple  working  plans  and 

save  $60  *-o  $100.  Your  job  will  stand  every  test  and 

inspection. 

Bathroom  $  Q  C   Water  Sup-  %Ai\ 
.^OO   ply  System ''^4U 


Outfit 


Our  complete  catalogue  illustrates  and  describes  heating  plants, 
bathroom  outfits,  water  supply  sj'stems,  etc.    It  is  free  on  request. 

_|._^__  P*»i^^o  We  are  big  manufacturers; 
r  dCLOry  jmCCS  we  seU  wholesalers,  dealers. 
Save  You  30%    to  60%    plumbers  and  Wg  contractors. 

'  '      We  give  you  the  same  prices. 

You  can  put  from  30  to  60  cents  on  each  dollar  into  your  own  pocket 
instead  ol  the  middleman's. 

—  Examine  your  shipment  ^  if  not  satisfactory  we 
refund  money  and  pay  freight  both  ways.  We 
replace  anything  damaged  any  time  if  due  to  manufacturing  defects. 

Send  today  for  Free  Catalogue 
Chelsea.  Manufacturing  &  Supply  Co. 
No.  135  West  24th  Street,       Dept.  D,      New  York 


INVISIBLE  SUSPENDER  BELT 

Fits  instantly  inside  waist  band,  entirely  out  of  sight. 
Does  away  with  unsightly  suspenders  and  uncomfortable 
belts.   Keeps  trousers  up  neatly,  securely.   Keeps  shirt 


down,  preventing  tiagging. 
Necessity  for  all  men— iiiecha 
TRAVEL[NG  MEN- The  1 


KO-KO-MO  BELT  CO. 


Wonderful  for  fat  men  or  thin  men.  A 
s,  farmers,  office  men,  professional  men. 
Ko-Mo  Suspender  Belt  is  a  real  side  line. 

Write  "quick" 
for  terms  and 
territory.  Send 

SOc 

and  your  waist 
measurement 
for  sample  belt 
—or  Jl  for  silk 
belt  —  and  full 
details.  Money 
returned  if  you 
arenot  entirely 
satisfied. 

KOKOMO,  INDIANA 


W  THE    FEET    DRY  ^ 

A  liquid,  non-inflammable  waterproof  dressing  for 
shoes,  made  with  a  base  of  pure  rubber,  the  best 
waterproofer  in  the  world— easily  applied,  it  pene- 
trates and  fills  the  leather  pores,  seams  and  siitclies, 
protecting  the  shoes  against  rain,  snow  and  slush. 
It  makes  the  leather  soft  and  pliable.  Shoes  treated 
with  Leakanot  can  be  shined  one  hour  after.  Is  not  an 
Discard  rubbers — Leakanotize  your  shoes. 

Sold  at  shoe  stores,  druggists,  sporting  goods  houses 
stores.    If  your  dealer  does  not  keep  it  send  his  name 
for  a  6  oz.  can.    It  will  be  sent  prepaid.       .      „    ,  . 
National  Rubber  Co.,  105  Narco  Bldg.,  St.  Louis 


grease. 


general 
SOc  to  us 


Mo, 
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DIAMONDS- WATCHES  ON  CREDIT 


Christmas  Presents-Send  for  Catalog 

This  Diamond  Ring,  enlarged  to  show  the  handsome  mounting,  is  our  great 
special.   Finest  quality  pure  white  Diamonds,  perfect  in  cut  and  full  of  fiery 
brilliancy.  Specially  selected  by  our  diamond  experts,  and  skilfully  mounted  in 
our  famous  Loftis  "Perfection"  6-prong  ring  mounting,  14k.  Solid  Gold. 
Cased  in  dark  blue  velvet  ring  box.    The  four  rings  here  shown  are  the 
most  popular,  although  we  show  all  sizes  and  styles  in  our  large  Catalog. 

640  —  $  25.   Terms:  $  5  Down,  $  2.50  a  Month 

641  --     SO.   Terms:   lO  Down,     S.OO  a  Month 

642  -     75.   Terms:    15  Down,     7.SO  a  Month 

643  -   lOO.   Terms:   20  Down,    lO.OO  a  Month 
Send  for  this  Free  Christmas  Catalog,  telling  all  about  our  Easy  Credit 
Plan.  Over  2000  illustrations  of  Diamonds,  Watches,  Jewelry,  etc.,  at 
bargain  prices  for  Christmas  presents.  Select  anything  desired,  have  it 
sent  to  your  home  or  express  office,  all  charges  prepaid.  If  entirely  satis- 
factory,send  us  one-fifth  of  the  purchase  price  and  keep  it,  balance  in  eight 

equal  monthly  amounts.  We  give  better  values  and  easier  terms  than  any 
house  in  America.    Write  for  Christmas  Catalog  today.    Don't  delay. 

LOFTIS  BROS.  &  CO.,  Diamond  Merchants, 
DEPT.  G894     100  to  108  N.  State  St.,  CHICAGO,  ILL. 

Branch  Stores:  Pittsburgh,  Pa.,  and  St.  Louis,  Mo. 


1^ 


GO  INTO  THE 


Moving  Picture  Business 


FrtCT  $50  to  $75 
6tart3  you  and  you 
will  earn  as  much  • 
m  1  or  2  nifhta 


COC  And  more  per  night 

can  be  made  exhibiting 
,  ,  with    our  machine  in 

halls,  schooU,  churches,  theaters,  etc.. 
in  your  own  and  surrounding'  towns.  We 
furnish  everything—rent  films,  too.  Only 
a  small  payment  required  to  get  this 
new  and  unexcelled  machine.  Balance 
may  be  paid  in  easy  installmeats*  Write 
for  particulars 

P.  &  W.  Sales  Company 

44:;  So.  Dearborn  St.,    Chicago,  HI. 


BIGGER  MONEY  FROM 
MUSHROOMS 

There  never  was  a  time  when  such 
big,  quick,  easy  and  sure  profits  could 
be  made  in  growing  mushrooms,  as 
today.  Learn  the  great  revolutionary- 
improvement  in  mushroom  culture, 
"The  Truth  About  Mushrooms,"  from 
the  greatest  practical  authority  in 
America.  Grow  mushrooms  now  if  you 
never  thought  of  doing  it  before.  Pres- 
ent occupation  will  not  interfere.  Add 
$10  to  .$70  to  your  weekly  income. 
Small  capital  to  start.  Profits  now  bigger,  quicker,  easier. 
Demand  exceeds  supply.  Grow  in  cellars,  sheds,  boxes,  etc. 
Any  one  can  do  it.  Women  and  children,  too.  Now  is  best 
time.  Send  for  this  book  today  ;  it's  Free. 
BUREAU  OF  MUSHROOM  INDUSTRY.  Dept.  34.  1342  N.  Clark  St.,  CHICAGO 


ANSEN'S 
GLOVES 
keep  the  hand  in 
training ;  in  perfect 
condition ;  due  to 
the  perfect  Hansen 
construction — without  binding 
seams  or  rivets,  without  any  extra  bulk — 
built  to  suit  your  individual  needs.  The 
makers  of 

Hansen's  Gloves  I 

specialise  in  all  details  of  comfort  and  conven- 
ience as  in  essentials  of  economy  and  wear. 
This  novel  "Folding  Cuff  Gauntlet"  assures 
every  driving  need,  yet  can  easily  be  folded  up 
and  slipped  in  pocket.  Of  finest  leather,  with 
adjustable  wrist-strap  and  button  fastener. 

The  Railroad  Man,  the  Farmer,  Bridgeworker, 
Electrician.  Hunter,  each  and  all  can  find  a  Hansen 
Glove  to  suit  his  work  and  his  purse.  Send  coupon 
today  for  our  FREE  BOOK  OF  GLOVES. 

O.  C.  HANSEN  MANUFACTURING  CO. 
291  Milwaukee  St.,  Milwaukee,  Wisconsin. 


O.  C.  HANSEN  MFG.  CO., 

291  Milwaukee  St. ,  Milwaukee,  Wis. 

Send,  wichout  cost  to  me.  your  Free  Book  of  Gloves, 
interestad  in  gloves  for  the  following  purpose: 


(Mention  whether  tor  driving,  sport  or  kind  of  work) 
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"Now  What  for  the  Boy  ?  " 

There  comes  a  time  when  he  has  grown  beyond  toys,  and  it  is  hard  to  hit  upon  the  gift  to 
suit  him.  But  you  never  can  fail  to  deHght  the  heart  of  any  boy  or  young  man  by  giving  him  a 

BURROWES  mr^if^gie 


They  are  practical  Tables 
adapted  to  the  most  expert 
play.  They  are  strongly  made, 
beautifully  finished,  with  superb 
cabinet  work. 

The  styles  illustiated  are  simple 
in  design,  but  very  strong,  with 
Mahogany  finish.  No.  7 1  has  hand- 
some stamped  bronze  corners.  They 
are  Combination  Tables  —  for  both 
Billiards  and  Pool.  The  following 
accessories  are  included  without  extra  charge : 

1 6  inlaid  numbered  pool  balls,  4  48-inch  hard- 
wood cues,  1  36-inch  hardwood  cue,  10  pins  for 
Pin  Pool,  1  triangle,  I  bridge,  1  pool  bottle,  6 
pocket  stops,  book  of  instructions,  extra  tips,  cue 
chalk,  sandpaper,  etc.,  and  (with  $50  table  only) 
a  spirit  level,  set  of  16  tally  balls,  combination  cue 
rack  and  ball  rack,  and  2  sets  of  counters. 


The  Stand  is  not  essential,  but  often  is 


great  convenience.  With  each  Burrowes  Table  is  furnished  free  a  set  of  4  hard-wood  leveling  blocks, 
for  use  in  mounting  on  dining  room  or  library  table.  Our  catalog  contains  many  other  styles  and  sizes  of  tables,  at  prices  from  $15  up,  on  easy 
terms  of  $1  or  more  down  and  a  small  amount  each  month.    Write  for  catalog,  or  order  directly  from  this  advertisement. 

FREE  TRIAL-NO  RED  TAPE 

On  receipt  of  first  installment  we  will  ship  Table.  Play  on  it  one  week.  If 
unsatisfactory  return  it,  and  on  its  receipt  we  will  refund  your  deposit. 

THE  E.  T.  BURROWES  CO.,  163  Spring  Street,  PORTLAND,  ME. 


12  Art  Panels  50c 

Beautiful  Duo  Tint  Reproductions  of 
Famous  Paintings  —  Panel  Size  7x10 

These  pictures  are  real  gems  — the  most 
exquisite  portrayals  of 

"WOMAN  BEAUTIFUL" 

ever  shown  in  one  collection.  We  send  a 
full  set  of  13  in  handsome  Art  Portfolio, 
packed  flat  and  safe  delivery  guaranteed, 
together  with  lifelike  miniatures  of  70 
other  beautifial  and  catchy  den  pictures,  for 
only  50c.  coin,  money  order  or  U.S.  stamps. 
Send  at  once.  Money  l»ack  if  not 
satisfied.  Or  send  S1.25  for  same  set 
hand-colored. 

Florentine  Art  Company 

Dept.  U12,     808  Schiller  Bldg.,     CHICAGO,  ILL. 

D  17  IT  Order  panels  at  once  and  we  will  include 
*  "Free"  a  beautiful  den  picture  in  colors. 


For  transplanting  growing  plants  an  Idaho  man  has 
patented  a  metal  pot,  made  in  two  sections,  which  may- 
be inserted  in  the  ground  around  the  roots  and  brought 
together  and  clamped. 

Aerial  torpedoes  that  a  Swedish  army  officer  has  in- 
vented travel  three  miles  and  can  be  made  to  explode 
either  upon  contact  or  by  clockwork. 

SONG  POEMS  WANTED.  NEW  PLAN.  BIG  MONEY. 
Free  Book  tells  all.    HATWOIITH  MUSIC  CO.,  C606,  WASHINGTON,  D.  C. 

ADDING  MACHINES  $1.00  and  $3.50 

They  add  quickly,  easily,  accurately.   Durable;  easily 
reset.    Capacity  8  columns.    None  better  for  the  price. 
)o<r»oo»t  ^-j  QQQ  gQjfj    Delivery  prepaid.    Guaranteed  as  repre- 
Bented.   The  $3.50  adder  is  Self  indicating.   Order  today.   Agents  wanted . 
J.  H.  BASSETT  &  CO.,  Dept.  4S-A.  Indiana  Ave..  Chicago 

NO  -  RIM  -  CUT  TIRES 

IQf^o   Oversize  —  save  half 
on  tire  bills  —  Write  for 
AKRON,  OHIO.       latest  Tire  Book. 
THE  GOODYEAR  TIRE  &  RUBBER  COMPANY,  Main  Otfice  and  Factory,  AI(ron.  Oliio 
Branches  and  Agencies  in  103  Principal  Cities.  More  Service  Stations  tlian  Any  Ottier  Tire 


Jones  ''Superior 

Wood  Working  Machinery 

is  up  to  date  in  every  respect — Prices 
are  made  to  get  the  business — Quality- 
is  backed  by  our  reputation.  Cat- 
alogue shows  our  complete  line. 

Our  line  of  Power  Transmission  Machinery, 
such  as  Machine  Moulded  Pulleys  and  Gears,  Shafting, 
ers,  Bearings,  etc.,  is  well  known  by  every  manufacturer 

ASK  FOR  OUR  CATALOGUE  AND  DISCOUNT  SHEET 

W.  A.  JONES  FOUNDRY  &  MACHINE  CO.,  1400  W.  North  Ave.,  CHICAGO 
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Reproductions  of  Five  Great  Paintings  for  25c 
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his  is  a  miniature  of  one  of  a  series  of  FIVE  Art 

Plates  showing  scenes  of  the  West.  They  are  beautiful  lithographic 
reproductions,  in  full  color,  11x20  inches,  of  paintings  by  artists 
famous  for  depicting  Western  Life.    The  titles  of  the  other  four 

subjects  are:  "Attack  on  an  Emigrant  Train,"  "Westward  Ho!" 
"The  Relief  Train"  and  "The  Father  of  Waters."  The  Plates  are 
designed  for  framing  for  Den  or  Living  Room.  The  complete  set 
will  be  sent  on  receipt  of  25c  to  any  address  in  the  U.  S.  or  Canada. 

Advert.  Dept.  6  ANHEUSER-BuSCH  St.  Louis,  Mo. 

THE  HOME  OF  BUDWEISER 


HANSON  VISE— 5  Tools  in  1 

For  Farm  Tool  and  Shop  Repairs,  Mechanics,  Garages  and  Manual 
Training  Schools.  This  Handy  Tool  is  a  time  saver  and  can  be  used  for 
so  many  purposes  that  it  pays  for  itself  in  a  short  time.     Weighs  6?  lbs. 

Thousands    in  Use 
Price  $6.00 

delivered  by  freight  in  TJ.  S. 

Pacific  Coast  $7.00  each. 
For  Sale  by  the  Hardware  Trade  or 
STOWELL  MFG.  &  FDY.  CO.,  Dept.  P.M..  80.  Milwaukee,Wis.,  U.S.A." 

In  ivriting  us  please  give  name  of  your  hnrdTvare  dealer 


5 
in 
1 


Anvil 
Anvil  Vise 
Saw  Clamp 
Drill  Press 
Pipe  Vise 


5 
in 
1 


THE  "GOLDEN  GEM  "  d»  1 /\ 
ADDING  MACHINE  Only  «P  1 

We  have  been  making-  adding  machines 
for  ten  years— and  have  sold  over  30,000. 
'•THE  PROOF"  on  request. 
The  "  GOLDEN  GEM  "  is  Our  Latest  Production 
You  can  keep  it  right  on  your  desk  or  take 
it  with  you  on  the  road.  It  saves  brain 
work— avoids  mistakes— it  suits  the  aver- 
age man's  needs  as  well  as  high  priced 
machines.  It  is  supplied  in  a  pebbled 
morocco  leather  case  for  only  $10.  Send 
your  remittance  to-day  — your  MONEY 
BACK  if  machine  does  not  make  good. 
SALES  AGENTS:  The  "Golden  Gem"  Sells  Itself 
Address: E.  GANCHER,  A, A.M.  Co. 
319  Broadway,  NEW  YORK 


He'll  appreciate  /  ^ 

it.    Give  something        I    M  "fC  

new— different— original  III 
—this  time.    A  gift  that 
combines  usefulness  with  the  spirit 
of  the  day — a 

Grab's  Combination  Auto- 
matic Ligliter  and  Ash  Tray 

Does  away  with  matches  entirely— 
Gives  a  large  steady  flame.  Press 
the  lever  —  patented  lighter  does 
the  rest,   1,000  lights  for  1  cent. 
Lighter  detachable  from  ash  tray. 
Always  ready — will  last  a  lifetime 
Sent  anywhere  on  receipt  of 
price— f  1.25  prepaid. 

Victor  M.  Grab  &  Co. 
L  22  Ashland 
Block, 
Ch 


icago 


1' 


PREPAID 


An  Ideal  Xmas  Present 


Let  Your  Engine  or  Motor  Do  the  Work 

and  make  an  end  to  washday  drudgery  in  YOUR  home.  Of  course,  NONE 
of  the  unsanitary,  old-fashioned  wooden  rotary  washers  will  do.  ONLY 
THE  MOST  UP-TO-DATE  machine  ought  to  be  good  enough  for 
YOUR  wife.  EXPERTS  will  tell  you  that  NO  MORE  DURABLE  and 
PRACTICAL  washer  can  be  found  than  the  famous 

All  Metal  Sanitary  Paragon  Revolving 
Cylinder  Power  Laundry  Machine 

Indestructible.  NO  WOOD  used  in  any  part.  The  PARAGON  is  a  true  reproduction 
of  the  pxpensive  and  powerful  Cylinder  Washers  exclusively  and  successfully  used  in 
Steam  Laundries,  Hotels  and  Hospitals.   Over  100,000  Paragon  Washers  used  in  the  U.  S. 

A  Golden  Opportunity  lor  30  Days  Only 

to  secure  one  of  these  wonderful  genuine  laundry  machines,  complete  with  REVEESI* 
BLE  POWER  WRINGER  at  a  verv  considerable  REDUCTION  in  price,  if  you  write  AT 
ONCE  for  Catalog  No.  I  and  further  details  of  the  most  generous  proposition  made. 

PARAGON  MFG.  CO.,  2401-03  W.  14th  St.,  CHICAGO 
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Ever 
Get  Stuck 
On  a  Job? 


T^ERE  you  ever  confronted  with  an  emer- 
'  '  gency  job  where  something  unusual  had 
to  be  done  quickly  with  the  few  tools  at  hand 
or  no  tools  at  all  ?  You  could  have  done  that 
unfamiliar  job  in  a  jiffy  if  only  some  one 
could  have  informed  you  how  he  did  it. 

^  Has  it  occurred  to  you  that  every  day,  everywhere, 
men  in  every  department  of  mechanics,  engineers, 
firemen,  carpenters,  machinists,  plumbers,  painters, 
iron  and  wood  workers,  electricians,  masons  and  in 
fact  men  in  all  the  trades  are  meeting  and  solving  these 
problems  in  economical,  time  and  labor  saving  ways  ? 

If  a  collection  of  all  this  useful  experience  of  years, 
of  hundreds  of  the  most  successful  mechanics  could 
be  made,  "boiled  down"  and  written  so  it  could  be 
readily  understood  by  anyone  who  uses  tools,  would 
it  not  be  of  priceless  value  to  the  owner  ? 
^  This  is  just  what  Popular  Mechanics  Magazine 
has  been  doing  for  years,  and  now  our 


Series  of 
Shop  Notes  Year  Books 

constitutes  a  veritable  encyclopedia  of 

Easy  Ways  to  Do  Hard  Things 


Naturally  these  books  must  be  handy  of  reference 
to  be  of  value  and  this  feature  has  not  been  overlooked 
as  each  volume  is  indexed  fully  and  with  great  care, 
so  that  any  subject  may  be  turned  to  at  once. 
^  Why  not  save  yourself  the  trouble  of  puzzling  out 
the  "kinks"  and  "short-cuts"  when  someone  has 
already  done  it  for  you?  Some  one  little  suggestion 
may  be  worth  more  to  you  than  the  price  of  the  entire 
set  of  books. 

Shop  Notes  Year  Books 

VOLS.  I  TO  IX  INCLUSIVE 
CONTAIN 

4595  Articles— 1988  Pages— 4503  Illustrations 

Size  6  X  9  in.    Bristol  Covers. 


PRICE 


PER  SET  of 
nine  Books  in 

Handsome 
Case  Prepaid 


50c~  H!2 

Order  or  complete  your  set  to-day 

Popular  Mechanics  Book  Dept. 


318  W.  Washington  St. 


CHICAGO 


Mission  Furniture 


HOW  TO  MAKE  IT 

In  3  Volumes  Comprising  90  Designs 
All  Different 

What  one  man  accomplished 
with  the  aid  of  these  books: 

Popular  Mechanics  Co.,  H  .,  Miss. 

318  W.  Washington  St.,  Chicago. 
Sirs:  Please  send  me  Part  Two,  Mission  Furniture:  How 
to  Make  It,  by  mail  postpaid.  I  have  Part  One,  and  hare 
made  and  sold  $i00.00  worth  of  one  piece  of  furniture,  and 
I  am  not  a  carpenter  either,  but  with  the  instructions 
'Written  so  I  can  understand  it,^'  I  have  a  business  of 
my  own.  Yours  truly, 

JOHN  S.  COLEMAN. 

Part  One  21  Designs  96  Pages 

Part  Two  32  Designs  128  Pages 

Part  Three  36  Designs  1 28  Pages 

Cloth  Covers.    Price  50c  Each,  Postpaid. 

ASK  YOUR    BOOK    DEALER   OR  ADDRESS   THE  PUBLISHERS 

POPULAR  MECHANICS  BOOK  DEPT. 
318  W.  Washington  Street,  CHICAGO 


Every  Essential  Step 

in  wood-working  is  given  in  the  book 

Wood-Working  for 
Amateur  Craftsmen 

By  IRA  S.  GRIFFITH,  A.B. 

The  chapters  dealing  with  making  special  articles 
bring  out  every  cut,  joint  and  process  used  in  this 
important  trade,  and  the  proper  use  and  care  of  tools, 
working  up  of  materials,  etc.,  are  treated  thoroughly 
and  plainly. 

CONTENTS : 

Making- Out  a  Stock  Bill— Laying  Out  Rough  Stock— Hand  Saws- 
Sawing  with  Hand  Saws  —  Planes  :  How  to  Set  and  Adjust  tlie  Irons 

—  Squaring  Up  Mill  Planed  Stock  — Squaring  Up  Rough  Stock  — 
Whetting  Plane  Irons  and  Chisels— Grinding  Plane  Irons  and  Chisels 

—  Making  a  Bird  Box  —  Making  a  Tabouret  —  How  to  Make  an 
Umbrella  Stand  —  Making  a  Magazine  Stand  —  Making  a  Table  — 
Making  a  Cabinet.  ,28  pages  -  125  illusfrafions  -  5x7  -  Clofh. 

PRICE  50  CENTS  POSTPAID 


Order  of  your  dealer  or 


POPULAR  MECHANICS  BOOK  DEPT. 

318  W.  Washington  St.  CHICAGO 
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INTERNMIONAL 
LIBRARY 

OF 

TECHNOLOGY 


'  ^.APPLIED 
taCHANICS 

STRENGTH  OP 
„  MATERIALS 
*^ACHINE  DESIGrN 


The  Greatest  Mectianlcal 
Library  in  tlie  World 

The  Mechanical  Engineering  Library  is  part  of  the  Inter- 
national Library  of  Technology  that  cost  $1,500,000  in  its  original 
preparation.  It  contains  the  knowledge  given  from  the  life 
experience  of  some  of  the  best  mechanical  engineering  experts  in 
the  country,  edited  in  a  style  that  nineteen  years  of  experience  in 
publishing  home-study  textbooks  has  proved  easiest  to  learn, 
to  remember,  and  to  apply.  There  is  no  other  reference  work  in 
the  world  that  so  completely  meets  the  needs  of  the  mechanic  as 
the  Mechanical  Engineering  Library.  The  volumes  are  recom- 
mended by  the  highest  authorities  and  are  used  in  nearly  all  the 
leading  universities  and  colleges.  They  treat  of  practical  mechan- 
ical methods,  starting  from  the  simplest  problems  and  compre- 
hensively covering  every  branch  of  the  work.  Not  only  can  they 
be  used  to  great  advantage  by  superintendents,  foremen,  and 
engineers  as  an  authoritative  guide  in  their  work,  but  since  they 
can  be  so  clearly  understood  even  by  persons  having  no  knowledge 
of  higher  mathematics,  they  can  be  used  by  all  classes  of  mechanics 
that  are  desirous  of  advancing  to  higher  positions.  The  Mechan- 
ical Library  contains  14  volumes  durably  and  handsomely  bound 
in  three-fourths  red  morocco,  stamped  and  numbered  in  gold. 
The  books  are  printed 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

*  INTERNATIONAL  TEXTBOOK  COMPANY 

♦  Box  872,  Scranton.  Pa. 

*  Please  send,  without  further  obligation  to  me,  full 

*  particulars  in   regard  to  the  International  Library  of 

♦  Technology,  with  special  reference  to  the  Library  of 

♦  Mechanical  Engineering. 


on  a  high-grade  book 
paper,  and  the  type  is  large 
and  easy  to  read.  Each 
volume  is  6  by  9  inches  in 
size.  If  you  wish  to  know 
more  about  the  greatest  and 
most  practical  mechanical 
library  in  the  world,  mark 
and  mail  the  coupon  NOW. 


Name . 


♦  St.  &  No. 


City. 


State. 


Please  Mention  Popular  Mechanics 
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His  Hearing  Has  Been  Restored 


"  Yes,  it  is  I  who  am  speaking."  "  I  can  clearly 
hear  every  word  you  say."  "  No,  I  am  not  deaf  any 
more,  but  I  used  to  be  as  deaf  as  a  haddock."  "Yes, 
I  can  hear  as  well  as  you  can  now."  "I  never 
expected  such  relief  as  this;  it  is  a  real  pleasure  to 
be  able  to  use  the  telephone  under  normal  condi- 
tions." "Of  course,  I  am  positive  the  restoration  is 
complete;  there's  no  doubt  about  it."  "  Last  Sunday 
I  heard  the  sermon  and  singing  without  any  strain- 
ing, and  all  this  week  I've  been  proving  to  people 


that  my  deafness  is  gone."  "  Dr.  Coutant  did  it  for 
me  in  six  weeks  after  everything  else  failed,  without 
drugging  me,  without  sticking  any  electrical  devices 
in  my  ears  and  without  any  loss  of  time.  He  has  a 
common-sense,  self-treatment  method  that  is  devised 
according  to  Nature's  laws.  He  explains  it  in  a 
treatise  which  he  will  send  gratis  and  postpaid  by 
addressing  George  E.  Coutant,  M.D.,  522A,  Station  E, 
New  York  City."  Legions  of  testimonials  proving 
remarkable  benefit — both  sexes,  all  ages — often 
after  many  years  of  deafness  and  head-noises. 
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Prest-OLite 

.    Gas  Tankff.^    _ ^ 


r 


The  Only  Practical  Light 
for  Motorcycles 

The  Prest-O-Lite  Gas  Tank  is  the  only  lighting  system 
that  makes  night  ridmg  possible,  pleasant  and  SAFE. 

This  ready-to-use  gas  costs  no  more  — usually  costs 
less  —  than  the  carbide  a  generator  consumes. 

The  tank  itself  costs  little,  never  gets  to  be  second- 
hand, and  is  always  a  READY  CASH  ASSET. 

You  can  easily  afford  it.  You  cannot  afford  to  be  with- 
out it  if  you  ride  at  night.  One  accident  might  cost  you 
more  than  years  of  Prest-O-Lite  service. 

Easily  attached.to  any  motorcycle.  We  arrange 
for  immediate  exchange  service  for  anyone,  anywhere. 

See  any  motorcycle  (or  automobile)  dealer,  or  write  us. 

DON'T  ACCEPT  AN  IMITATION ! 

The  genuine  Prest-O-Lite  Tank,  when  empt\-.  can  be  imme- 
diately exchanged  for  a  full  one,  AXVVVHERE  AND 
ALWAYS.     Imitations  cannot. 

The  Prest-O-Lite  Co.,  Indianapolis,  Ind. 

Branch  offices  and  Service  Stations  Exchanae  Aaenrit><S 

in  all  principal  cities.    Charging  j:,J.(.nanye  Agencies 

plants  in  all  parts  of  the  country.  t^verywhere 


New  Zealand  postal  authorities  are  experimenting 
with  a  letter  meter  which  registers  the  mail  sent  out 
by  a  man  and  enables  him  to  pay  for  it  without  bother- 
ing with  stamps. 

To  enable  a  person  to  leave  a  sunken  submarine  a 
New  Jersey  inventor  has  patented  a  buoy  which  can 
be  entered  within  a  boat  and  set  free  to  float  to  the 
surface  of  the  water. 


HARLEY-DAVIDSON  "5—35" 

THE  SILENT  GRAY  FELLOW 

Climbs  hills,  pulls  through  sand  and  over  roads  impassable 
to  the  average  automobile.  The  "  5—35  "  motor  will  pick 
up  from  a  standing  stact  to  40  miles  an  hour  in  300  feet. 
Ful-Floeting  Seat  and  Free  Wheel  Control  are  exclusive 
Harley-Davidson  features. 

Description  of  these  and  other  features  on  request. 
HARLEY-DAVIDSON  MOTOR.  267  B  Street.  MILWAUKEE.WIS. 


AGENTS  WANTED 

I  want  good  agents  in  every  county  to  sell  a  new,  guar- 
anteed Automatic  Razor  Stropper.  Sample  furnished 
free.  Exclusive  territory.  No  deposit  required.  Complete 
information  free.   Write  today.   Make  $40  to  $80  a  week. 

L.  C.  WORST,  Pres. 
114  State  Street  FREMONT,  OHIO 


tARNHOwWOAWEEK 


selling  Ann  Arbor  Lamps  and  Lighting  Systems.  Every- 
body wants  this  famous  light.  Show  it,  it  sells  itself.  No 
experience  necessary.  Besides  regular  earnings  we  mail 
cash  bonus  checks  every  month  to  successful  agents. 
Don't  delay;  write  me  at  once.  \l.  H.  Seeley,  Pres., 
Superior  Mfg.  Co.,  294  Second  St.,  Ann  Arbor,  Mich. 


//  Cuts  Lil^e  a  Diamond,  Does 
Twice  the  Work  in  Half  the 
Time — and,  Does  it  Better — 


Carborundum 

Round 
Combination  Stone 

for  Carpenters  and  Woodworkers 
insures  a  perfect  edge  on  your  tools 

The  Shape  gives  greater  sharp- 
ening surface  and  permits  of  the 
rotary  motion  so  essential  to  the 
proper  sharpening  of  chisels  and 
other  tools  of  that  character. 

Carborundum  is  as  hard  and  as 
sharp  as  a  diamond. 

It  is  made  into  stones  of  all  sizes 
and  shapes  and  grits  for  thou- 
sands of  sharpening  refinements. 

Good  hardware  dealers  every- 
where sell  Carborundum  Sharp- 
ening Stones.  Be  sure  to  ask 
for  them. 

The  Carborundum 


Company 

NIAGARA  FALLS,  N. 


Y. 
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Are  You  Interested 


IN 


Cheaper 
Power? 


WOULD  you  like  to  know  whether  the 
installation  of  a  gas  producer  and  gas 
engine  would  be  advantageous  and 
save  you  any  money?  Woulu  you  like  to 
make  your  decision  based  on  your  own 
judgment  ?  Under  certain  conditions  the  gas 
producer  makes  a  startling  saving  in  the  cost 
of  power  and  it  is  worth  every  power  user's 
time  to  know  whether  or  not  his  present 
system  is  the  best. 

To  meet  this  demand  for  information  which  has 
not  been  hitherto  available  except  by  the  employment 
of  an  expert,  we  have  been  fortunate  in  securing  the 
services  of  an  eminent  gas  power  engineer,  Mr.  J.  C. 
Miller,  M.  E.,  who  has  written  a  book  on  this  subject 
which  we  have  recently  published.  It  gives  just  the 
information  a  man  wants  to  have,  comparing  the 
first  cost  of  steam  engines  and  boilers  with  the  gas 
producer  and  gas  engine,  and  the  comparative  cost  of 
maintenance  and  operation.  It  tells  all  about  the 
advantages  and  troubles  of  gas  producers,  and  gives 
full  details  of  how  to  run  them.  It  is  written  in  an 
absolutely  impartial  manner,  and  not  with  a  view  to 
increase  the  sale  of  gas  plants,  leaving  the  decision  as 
to  the  advisability  to  the  individual  reader.  It  will 
also  enable  the  Steam  Engineer  to  understand 
thoroughly  the  working  of  the  new  system  if  the 
change  is  made,  and  to  handle  a  plant  competently 
and  with  confidence. 

Power  Gas  and  the  Gas  Producer 

is  a  comprehensive  treatise,  clear  of  abstruse 
technicalities,  in  every  way  authentic,  yet 
"Written  So  You  Can  Understand  It" 

The  work  is  in  one  handsome  12mo.  volume  of 
200  pages,  printed  on  the  best  quality  of  book  paper, 
profusely  illustrated  with  half-tones  from  photographs, 
diagrams,  etc.,  and  durably  bound  in  extra  cloth. 

Price  $1.00  foyA'ligg^^  200  Pages 

POPULAR  MECHANICS  BOOK  DEPT. 
318  W.  Washington  St..  CHICAGO 


A  Timely  Book— Just  Issued 

Hand-Forging  and  Wrought- 
Iron  Ornamental  Work 

By  Thos.  F.  Googerty 


HANDFOMNG 

Wrought  "IRON 
Ornamental  W)RK 


Brief  Outline 
of  Contents 

Introductory— The  Spirit 
of  Decorating  —  Correct 
Principles  in  Designing 
—  Equipment  —  How  to 
Drawthe  Iron— Working 
at  the  Forge  —  Various 
Processes  described — 
Various  Forms  of  Weld- 
ing— Brazing— Twisting 
—Banding  —  Riveting — 
Scroll  work— Grilles — 
Welded  Scrollwork— Box 
Forging  —  Embossing- 
Forms  in  Relief— Raised 
Forms — Special  Designs 
— D  rawer  Pulls  and 
Hinges,  etc.  —  Door 
Plates — Iron  Lamps. 


208  Pages,  122  Illus.,  Price  $1  Postpaid 
POPULAR  MECHANICS  BOOK  DEPT. 

318  W.  Washington  St.,  CHICAGO 


I 


A  New  Book 


Pattern -Making 

By  G.  H.  WILLARD 

With  Additional  Chapters  on 
Core -Making  and  Molding 

224  Pages,  312  Illustrations,  Cloth  Cover 

Price  $1.00  Postpaid 
"Written  So  You  Can  Understand  It" 

A  book  for  the  man  who  has  to  do  the  work.  Written 
by  a  practical  pattern-maker  of  many  years'  experience. 

Chapter  Headings 

I.  Pattern-Making  as  a  Trade.  II.  The  Tools.  III.  Woods. 
IV.  Joints.  V.  Turning.  VI.  Turning  (Continued).  VII. 
Turning  (Continued).  VIII.  Turning  (Concluded).  IX. 
The  Circular  Saw.  X.  The  Circular  Saw  (Continued). 
XI.  Machine  Tools.  XII.  Machine  Tools  (Continued). 
XIII.  Simple  Patterns.  XIV,  Simple  Patterns  (Continued). 
XV.  Simple  Patterns  (Concluded).  XVI.  Crooked  Pat- 
terns. XVII.  Large  Pattern  Work.  XVIII.  Large  Pattern 
Work  (Continued).  XIX.  Crosshead  Guide  Patterns. 
XX.  Sweep  Work.  XXI.  Pipe  Work.  XXII.  Stove  Pat- 
tern Work.  XXIII.  Molding-Machine  Work.  XXIV. 
Molding  Pattern  Work. 

Part  II— Core-Making  and  Molding 
Chapter  I.  Core-Making,  Simple  and  Complex.   II.  Prin- 
ciples in  Molding.  III.  Loam  Patterns  and  Loam  Molds. 
Every  one  following  ihis  trade,  or  intending  to  learn  it,  should 
have  a  copy  of  this  valuable  book. 


Published  by 


Popular  Mechanics  Co.,  Chicago 
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Here  Is  a  Water 
Pumping  System 
That  Is  Automatic 


You  can  have  an  abundant  supply  of 
water  in  your  country  home  without  other 
cost  than  the  low  initial  expense  of  installing  a 

RIFE  RAM  and 

PneumaticTank  Water  System 

Water  is  pumped  automatically  day  and 
night,  winter  and  summer  without  oper- 
ating expense  or  need  of  supervision. 

Rife  Rams  will  maintain  100  lb. 
air  pressure  in  storage  tanks 
and  develop  an  efficiency  of  60 
to  90%  according  to  conditions. 

catalog  giving  details 
of  this,  the  sim- 
plest and  most 
dependable  way 
of  pumping  water. 

Rife  Engine  Company 

2131  Trinity  Building,  New  York 


Paris  Diamonds 


See  One  FREE 

Its  beauty  will  astound  you. 
Positively  free  for  your  inspec- 
tion and  examination.  The 
marvelous   Paris  Diamond, 

the  brilliant  gem,  produced  by  scient- 
ists in  the  mighty  heat  of  the  electric 
furnace.  An  amazing  scientific  crea- 
tion. A  genuine  synthetic  gem  — 
guaranteed  to  contain  absolutely  no  glass 
or  paste.  Cuts  glass  like  a  diamond.  Resists 
fire  and  acid  or  file  like  a  diamond.  It  has 
the  fire,  sparkle  and  rich  radiance  of  a 
diamond.  Its  diamond-like  brilliancy  is 
guaranteed  to  last  forever.  It  will  pass 
for  a  diamond  wherever  you  wear  it.  S«t 
in  solid  gold.  No  artificial  backing  of  any  kind.  I^eaders  of 
fashion  wear  Paris  diamonds.  This  liberal,  limited  free  inspec- 
tion offer  is  made  to  prove  to  you  that  the  Paris  Diamond  is  a 
wonderful  creation  of  marvelous  beauty.  Only  a  fraction  the 
cost  of  a  diamond.  Write  today  and  get  full  particulars  of 
this  special,  free-proof  offer. 

Send  No  Money 

Your  name  and  address  will  bring  to  you  our 
magnificent  Paris  Diamond  catalog  showing  all 
artistic  designs.  Also  amazing  low  prices  of  Paris 

Diamond  jewelry  and  full  particulars  of  our  iree  inspection  offer.  Don't 
obligate  yourself  to  buy.  See  this  marvelous  gem  before  you  think  of 
buying.  We  pay  all  the  express  charges.  If  it  is  not  more  beautiiul, 
more  V>rilliant  than  you  ever  imagined,  we  will  take  it  back  at  our  expense. 
Send  today  for  our  big  catalog  and  astounding  low  prices.  Post-paid,  free  to  you. 
f  S«*«If.^ J  To  all  who  write  promptly  we  will  send  this 

*-JI"ll-"vI  ri  er  special,  limited  offer.  Write  today  for  Paris 
Diamond  catalog  in  colors  and  our  very  special  offer  on  this  amazing 
gem.  A  post  card  will  do.  Send  promptly.  Don't  delay  on  this  big 
opportunity.     Send  today — now. 

PARIS  DIAMOND  CO.,  Dept.  5244,  Chicago,  111. 


stands  ready  to  settle  the  difficult  problems  which  con- 
stantly arise  in  every  power-house — large  or  small.  Few 
engineers,  however  experienced,  can  hope  to  successfully 
overcome,  unaided,  every  one  of  the  various  obstacles 
arising  in  their  daily  work,  yet  many  have  no  opportunity 
of  securing-  expert  advice  —  they  have  no  one  to  assist 
them  and  are  forced  to  experiment  at  the  expense  of 
valuable  machinery.  It  is  for  just  such  men  —  men  in 
charge  of  the  operation  of  power  stations  or  who  are  in 
any  way  connected  with  the  electrical  trade  —  that  these 
books  have  been  compiled.  Assisted  by  this  great  refer- 
ence library,  you  need  not  be  dependent  upon  the  advice 
and  suggestions  of  others — you  can  act  for  yourself,  con- 
fident that  you  are  backed  by  the  knowledge  of  thirty-two 
of  the  bigrsrest  electrical  engineers  in  the  country.  This 
library  is  of  value  to  the  student,  worker  or  expert,  but  its 
exhaustive  treatment  of  electrical  ""troubles"  and  their 
remedies  makes  it  invaluable  to  every  electrician  or  man 
in  charge  of  a  small  power  station. 

The  American  School's  Cyclopedia  of 

Applied  Electricity 

contains  3,200  pages;  2,600  full-page  illustrations,  diagrams,  formu- 
las, etc.,  with  a  special  cross  index  for  quick  reference.  The  seven 
large  volumes  are  bound  in  half  morocco  and  are  printed  in  large, 
clear  type  on  special  quality  paper. 


-Important  Subjects  Covered  by  These  Great  Books 


Theoi-y,  Calculation,  Design  and  Construction  of  Generators  and 
Uotors — Electrical  Measurements — Electric  Wiring — Electric  Welding 

—  Types  of  Generators  and  Motors  —  Management  of  Generators  and 
Motors  —  Storage  Batteries  —  Electric  Lighting—  Alternating-Current 
Machinery — Station  Appliances — Power  Stations — Power  Transmission 

—  Central  Station  Engineering  —  Electric  Railways,  including  Single- 
Phase —  The  Electric  Telegraph — Telephone  Equipment,  Systems  and 
Operation  —  Wireless  Telegraph  and  Telephone  —  Telautograph  — 
Telegraphone,  etc. 


This  Complete  Cyclopedia  Sent  Free 

The  complete  seven  volumes,  not  a  sample  volume,  will  be  sent,  ex- 
press prepaid,  for  seven  days'  free  examination  ;  returnable  at  our  ex- 
pense if  the  books  do  not  contain  the  information  you  want.  If  you  keep 
the  books,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month 
until  you  have  paid  the  special  introductory  price  of  $19.80.  The  regular 
price  of  this  great  Cyclopedia  is  $35.00. 

Just  fill  in  and  mail  the  coupon.  It  won't  cost  you  a  cent  to  examine 
the  books.  We  know  they'll  be  worth  many  times  their  cost  to  you. 
Mail  the  coupon  now  and  you'll  receive  your  books  promptly. 

$24.00  Consulting   Membership  Free 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  $?A  00,  entitling  you  to  the  free  advice  ol  a  staff  of  Electrical 
Engineers.  This  will  give  you  practical  help  in  handling  working 
problerr.s  which  are  too  specific  to  betaken  up  in  detail  in  the  Cyclopedia. 
There  will  be  no  limit  to  this  service.  A  single  problem  solved  for  vou 
might  be  worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 


FREE  EXAMINATION  COUPON 


American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Please  send  me  Cyclopedia  of  Applied  Electricity  for  seven  days' 
free  examination.  I  will  send  J2.00  within  seven  days  and  $2.00  a  month 
until  I  have  paid  $19.80;  otherwise  I  will  notify  you  and  hold  the  books 
subject  to  your  order.    Title  not  to  pass  until  fully  paid.  Pop.Mech.  12-12 
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They  Show  and  Name  Every  Part 


Series  of  8  Lithographic  Models 

Automobile  —  Locomotive  —  Steamship  (l?ner)  |  Price 
Wireless  Telegraph— Steam  Engine — Steam  SOc  Each 
Turbine — Gas  Engine — Dynamo  Set  of  Eight 

Size  Unfolded  9^x25  Inches  $3.50  Postpaid 

The  illustrations  (actual  photographs)  convey  some  idea  of  the  great  amount  of  accurate  detail 
of  intricate  mechanisms  shown  by  our  models.  It  is  impossible  by  means  of  these  small  pictures, 
however,  to  show  more  than  one  set  of  flaps  or  folds  turned  outward,  whereas,  in  reality,  some  of 
the  models  are  composed  of  as  many  as  14  different  layers  each  showing  some  part  or  set  of  parts. 

The  ingenious  way  in  which  all  the  interrelated  mechanism  is  thus  clearly  shown  can  only  be 
appreciated  by  seeing  and  examining  the  models  themselves.  The  ease  with  which  the  detail  may 
be  studied  will  be  readily  understood  as  by  turning  the  flaps  the  models  can  be  practically  disassembled 
and  put  together  again.  Each  part  is  numbered  to  correspond  with  its  name  found  on  a  printed  key. 

You  can  get  more  information  about  the  construction  and  operation  of  these  machines  by  use 
of  the  models  than  in  any  other  way.  No  detail  is  omitted.  Everything  is  accurate  and  in  true 
proportion  and  they  have  the  approval  of  the  manufacturers  of  the  machines  represented.  They 
are  not  toys  in  any  sense  but  are  educational  in  character  and  worth  many  times  their  cost. 

Invaluable  for  individual  study  or  supplementary  to  school  courses. 


Reduced  Prices  to  Schools  Ordering  Quantities 


POPULAR  MECHANICS  BOOK  DEPARTMENT 

SOLE  AGENTS  318  W.  WASHINGTON  STREET  CHICAGO 
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"FUl-in  Steel  Cement  Has  a 
Hundred  Uses  Around  the  House" 


Get  a  can  today  and  see  how  quicklydt  will 
save  you  time  and  money.  Don't  send  for 
the  plumber  or  gas  man— plug  that  leaky 
water  or  gas  pipe  with 

Paxson  s  "Fill-in  Steel  Cement" 

Repair  your  own  gas  engine  or  that  leaky 
pipe  connection.  "Fill-in"  Steel  Cement 
positively  prevents  leaks  and  is  inexpens- 
ive on  account  small  amount  necessary  to 
use.  Vz  lb.  30c,  5  lb.  cans  25c  lb.,  prepaid. 
J.  W.  PAXSON  COMPANY.  Mfgrs.,   1021  N.  Delaware  Ave^  Phil. 


Costs  you  only  30  cents  to  try 
this  guaranteed  remedy  for  leaks 


Awake  the  Edison 


in  your  boy  by  giving  him  the 
gift  that  is  as  instructive  and 
useful  as  it  is  entertaining. 
Our  small  engines  or  power  plants  are 
the  best  gifts  for  the  mechanically  or 
electrically  inclined  boy.  And  they  may 
be  profitable,  too,  in  the  hands  of  any  bright  boy.  One 
young  man  is  helping  pay  his  college 
expenses  by  charging  ignition  storage 
batteries  with  our  baby  motor. 

Our  enei'nes  will  furnish  power  to  light  the  Christmas 
tree,  grind  skates,  a  house  lighting  dynamo;  drive 
a  motor  ice 'boat,  canoe,  boy's  auto,  or  help  mother 
run  the  washing  machine,  cream  separator,  sewing 
machine  or  pump. 

Start  the  boy  right  this  Christmas  by  getting  one  o£ 
our  engines.   Ask  for  catalogue  A  to-day. 

ELGIN  WHEEL  &  ENGINE  CO. 
EI.GIN,  ILL. 


MOUNT  EVEREST'S  VARYING  HEIGHT— The  dis- 
covery that  the  Eiffel  Tower  in  Paris  varies  in  height 
according  to  the  temperature  of  the  air  elicits  a  still  more 
remarkable  piece  of  information  of  the  same  sort. 

It  appears  that  ]\It.  Everest,  still  believed  to  be 
the  highest  mountain  in  the  world,  varies  in  altitude 
from  time  to  time  as  much  as  800  ft.  During  daytime 
the  snows  will  often  melt  to  that  extent  on  the  sum- 
mit of  the  mountain  between  sunrise  and  sunset.  On 
the  other  hand,  often  between  sunset  and  sunrise  the 
mountain  will  regain  300  ft.  in  a  single  night. 

Therefore  the  figure  given  in  the  geographies  of  29,- 
002  ft.  for  Everest's  altitude  is  a  mere  rough  average. 
Col.  Burrard,  who  has  made  a  study  of  the  subject, 
says  that  the  officers  of  the  Indian  survey  place  the 
mountain  somewhere  between  28,700  and  29,150  ft.  in 
height,  and  decline  to  guess  any  closer. — Chicago  Trib- 
une. 

An  English  milking  machine  is  worked  by  pedal 
power. 


ers  above 
cars." 


TTll'hmrkhlla  "looms  head  and  should 
nUpmUUUfi        the  common  herd  of  c 

"32"  Roadster.fully  equipped,  $975,  F.O.B.  Detroit.  "32" 
Delivery,  fully  equipped,  $950,  F.  O.  B.  Detroit.  "20" 
H.  P.  Runabout,  fully  equipped,  $750,  F.  O.  B.  Detroit. 

WRITE  FOR  DETAILS 

Hupp  Motor  Car  Co.  J,f 


ALLEN    Solderset  Will   Mend  Anything 

larjre  or  small.    Remakes  in  one  soh'd  piece  stronger  than 
ongmal.    Aeroplanes  (any  parts)  automobiles,  motorcycles 
cycle,  tras  repair,  plumbing:,  pattern  makers.  Appeals  partio 
ularly  to  the  household  for  mendmg 
pans,  etc.,  also  especially  good  for 
tinkers,  electricians,  mechanics,  tin- 
smiths, vesselmen,  and  hotels  and  res- 
i  taurants.  A  touch  mends  a  break  for 


tin,  copper,  brass,  phosphor,  bronze, 
lead,  sralvanized  iron, steel, etc.  25c  will  cover  cost  of  com- 
plete home  mending  outfit.  Send  for  Descriptive  Circu- 
lars snd  prices  on  other  soldering  outfits  covering  any- 
thing Deeded  to  be  soldered  (larger  than  home  facilities.) 

SEND  NAME  OP  VOUR  NEAREST  DEALER 

L.  B.  ALLEN  CO.,  Inc.,  4S30  Wo.  Uncoln  St.,  CHICAGO,  ILL. 


Wonderful  Watch  Offer 


Perfectly  Adlusted  Movement 
m.  Jewels         Patent  Regulator 
riNElY  EM  ;RAW:D  WATCH 


These 
Figures 
Tell 
Exacdy 
What 
We  Are 
Doing 

THIS  $20.00  WATCH  for  $5.45 

—selling  a  $20.00  watch  for  $5.45,  We  don't  claim  that  this  is 
a  $40.00  watch  or  a  $50.00  watch,  but  it  is  a  $20.00  Watch.  A 
leadingr  watch  manufacturer,  being  hard  pressed  for  ready  cash, 
recently  sold  us  100,000  watches — watches  actually  built  to  retail  at 
$20.00.  There  is  no  doubt  that  we  could  wholesale  these  to  dealers  for 
$12.00  or  $13.00,  but  this  would  involve  a  great  amount  of  labor,  time 
and  expense.  In  the  end  our  profit  would  be  little  more  than  it  is  at 
selling'  the  watch  direct  to  the  consumer  at  $5.45.  This  Watch  which 
we  offer  at  $5.45,  is  a  ruby  jeweled,  finely  balanced  and  perfectly 
adjusted  movement.  It  has  specially  selected  jewels,  dust  band,^patent 
regulator,  enameled  dial,  jeweled  compensation  balance,  double  hunt- 
ing case,  genuine  gold-laid  and  handsomely  engraved.  Each  watch 
is  thoroughly  timed,  tested  and  regulated  before  leaving  the  factory  and 
both  the  case  and  movement  are  guaranteed  for  20  years. 

Send  us  your  name,  post-ofRce  address,  and  nearest  express  office  and 
name  of  this  magazine.  Tell  us  whether  you  want  a  ladies'  or  gents' 
watch  and  we  vrill  send  the  watch  to  your  express  office  at  once.  If  it 
satisfies  you  after  a  careful  examination,  pay  the  express  agent  $5.45 
and  express  charges  and  the  watch  is  yours,  but  if  it  doesn't  please  you 
return  it  to  us  at  our  expense. 

A  20-year  guarantee  will  be  placed  in  the  front  case  of  the  watch 
we  send  you,  and  if  you  order  promptly  we  will  send  a  beautiful 
gold-laid  watch  chain,  FREE. 

GUARANTEE  WATCH  CO.  CHICAGO 


The  Great  g^^^^  Aristocrat  of  "^"^^...^rf::; 

American  ^uflr^x  Motorcycles 

Big,  Powerful  and  Graceful 

1913  Model  for  Immediate  Delivery 

5—6  HP  and  9—12  HP  De  Luxe  Motors.  Free 
Engine  Clutch  and  every  approved  feature.  Made 
as  carefully  as  a  watch.   Send  for  illustrated  litera- 
ture and  prices.   Live  agents  wanted. 

EAGLE  MOTOR  CO.  (P.  M.)  Brockton,  Mass. 

AGENTS 

Electric  AppliAhce 


The  HANDY  UGHT 

carry  it  anywhere  in  the  house. 
Use  it  in  every  room.  Hang  on 
wall— lights  the  room.  Overdress-  | 
or— you  stand  in  flood  of  light.  On 
table  or  sewing  machine  throws 
light  on  the  work— not  in  eyes.  In 
kitchen,  throws  light  on  stove 
and  sink.  On  bed  for  night  rea^ 
ing  or  sickness— snap  it  on  or  off 
without  getting  up.  One  light  IiIp 
of  two-better  results.  ZIP!  It's  attached  to 


THIS  PAHT  rrrs 
oveR  Ditesseif, 

CHAIH.BCD 


t so Lcrr 
r  or  ADv^RTiscMCNT 

C  tCCOnCS  THC  BOTTOM. 


electric  socket  ready  to  use.  Puts  light  where  yoa 
want  it— everywhere— "the  light 
of  a  thousand  uses    for  home, 
oflSce,  store,  factory,  warehouse, 

f arage,  hotel,— tremendous  field, 
iberal  profits.  Sales-Driving  Sample. 
Weighs  a  pound.  Sells  for  $3.50 
complete  with  ten  feet  of  cord 
and  plug,  and  saves  the  pur- 
chaser an  investment  of  $25.00. 
Write  for  particulars. 

The  HANDT  LIGHT  Co. 
173  Handy  Lisht  Bloek,  Cineinnati,  0. 


REDUCES  ELECTRIC  BILLS. 
NO  EXPERIENCE  NECESSARY. 
DOUBLES  ILLUMIf^ATION. 
NO  WORK  TO  INSTALL. 
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EXPERIMENT  WITH 
WIRELESS 


HowToMake 

WmELESSSET 


ENTERTAINING 

INSTRUCTIVE 

INEXPENSIVE 

This  book  of  96  pages 
explains  in  an  under- 
standable manner  the 
construction  of  an  out- 
fit suitable  for  trans- 
mitting four  or  five 
miles.   The  set  can  be 


easily  constructed  at  a  small  cost  by  any 
boy  of  ordinary  ability. 

How  to  Make  a  Wireless  Set 

By  ARTHUR  MOORE 


96  pages.  Illustrated.  5x7.  Cloth. 
PRICE  POSTPAID, 


50c 


ORDER  OF  YOUR  DEALER  OR 

POPULAR  MECHANICS  BOOK  DEPT. 

318  W.  Washington  Street,  CHICAGO 


Practical  Results 

may  be  obtained  by  following 
the  directions  in  our  handbook 

ELECTROPLATING 

By  HENRY  C.  REETZ 

Contains  no  more  technical  detail  than  is  necessary  for 
practical  work,  yet  embodies  such  explicit  directions  con- 
cerning the  actual  operations  as  an  old  hand  at  the 
business  thinks  may  be  useful  to  the  beginner. 


CONTENTS : 


Introduction — Electrical  Equipment— Shop  Equipment — 
Cleaning  Goods  before  Plating  —  Copperplating:— Nickel- 
platiner —  Silverplatingf  —  G  jldplating  —  M.scellaneous  — 
First  Aid  to  the  Injured — Business  Suggestions. 

112  pages — 62  illustrations— 5x7— cloth 

Price  SO  Cents  Postpaid 

ORDER  OF  YOUR  DEALER  OR 

Popular  Mechanics  Book  Dept. 


3 1 8  W.  Washington  St. 


CHICAGO 


Please  Mention  Popular  Mechanics 


METAL  WORK  AND  ETCHING 

"  WRITTEN  SO  YOU  CAN  UNDERSTAND  IT  " 

By  JOHN  D.  ADAMS 

ONE  OF  THE  LATEST  of  our  series 
of  industrial  handbooks.  A  com- 
plete manual  for  art  metal  workers, 
giving  every  detail  for  making  a  great 
variety  of  useful  and  ornamental  objects 
such  as  book  ends,  desk  sets,  pad  corners, 
paper  knives  and  letter  openers,  station- 
ery racks,rocking  blotter,desk  calendars, 
match  boxes,  tie  and  pipe  racks,  whisk 
broom  holders,  candle  sconce,  arts  and 
crafts  jewelry,  hinges,  drawer  pulls,  etc. 

96  Pages  —  RICHLY  ILLUSTRATED  —  5x7,  Cloth 

Price  SO  Cents,  Postpaid 


Order  of  your  newsdealer,  bookseller,  or 

POPULAR  MECHANICS  BOOK  DEPT. 
PUBLISHERS,  CHICAGO 


RnV^V  HERE  ARE  700  THINGS 
DUIO.  YOU  CAN  MAKE  


and  1000  pictures  that  show  you  how 

Set  of  4  books  telling  how  to  make  wireless 
outfits,  boats,  camp  equipment,  aerial  gliders, 
kites,  self-propelled  vehicles,  engines,  motors, 
electrical  apparatus,  cameras  and  690  other 
things  that  delight  the  heart  of  the  average  boy. 

These  books  sent  postpaid  to  any  address  for 

The  contents  of  the  four  volumes  are  like 
the  articles  appearing  in  this  magazine 
under  the  heading  "Amateur  Mechanics." 

For  sale  by  news  and  book  dealers,  or  address  the  publishers 

POPULAR  MECHANICS  BOOK  DEPT.,  CHICAGO 


SHOP  NOTES  for  1 9[3 

The  New  Year  Book 

Ready  Dec.  1,  1912 

All  the  articles  which  have  been  published  during  the 
year  past  in  the  "Shop  Notes  Department"  of 
Popular  Mechanics  Magazine  have  been  reprinted 
and  bound  in  one  handsome  volume  of 

224-  Pages 
595  Articles        503  Illustrations 
Price  50  Cents 

This  is  Vol.  IX  of  the  series  and  contains  entirely  new 
matter.  The  seven  page  index  makes  it  handy  of  reference 
and  we  will  mail  the  book  to  any  address  upon  receipt  of 
50  cents,  or  it  can  be  bought  of  your  book  or  newsdealer  at 

the  sa'no  price. 

POPULAR  MECHANICS,  Publishers,  318  W.  Washinglon  Si.,  CHICAGO,  ILL. 
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THE  SWEDISH  VIBRATOR 

An  amazing  scientific  inven- 
tion. Endorsed  by  physicians, 
athletes,  actresses,  judges, and 
thousands  of  men  and  women 
who  have  used  it.  Agents  and 
Salesmen  are  wiring  orders. 
Enthusiasm  is  unbounded. 
Every  man  and  woman  making 
money  fast  and  easy.  100,000 
already  sold,  1,000,000  to  be  sold 
this  year.  Secure  territory  at  once. 
Mail  yourapplication  today, stating 
county  you  desire.  This  is  the  one 
important  thing  today — do  it  now. 


Champion  Wrestler  of 
the  World  uses  the  Swedish 
Rhythmic  Vibrator  and  says: 

'•  For  limbering  up,  keeping  in 
condition  and  strengthening  the 
muscles,  there  is  nothing  that 
equals  or  excels  the  use  of  the 
Swedish  Electric  Vibrator.  I 
always  use  one  in  my  training  and 
I  certainly  find  it  a  wonderful 
help.  It  reaches  the  seat  of  all 
stimulation  and  gives  me  a  per- 
fect circulation.  Its  use  gives  all 
the  muscles  elasticity,  makes  one 
powerful,  quick  and  active. 

"  Being  a  firm  believer  in  vibra- 
toiy  massage,  I  tried  various 
makes  of  Vibrators,  but  did  not 
find  one  of  enough  efficiency  to 
withstand  the  severe  use  I  put 
them  to  until  I  purchased  yours. 
You  have,  in  my  opinion,  the  only 
perfect  Vibrator  on  the  market, 
and  I  can  consistently  recommend 
its  use  to  all  athletes  and  those 
who  desire  health  and  strength." 

THIS  OPPORTUNITY 

is  open  to  anyone  who  wants  to 
make  money  and  who  is  willing  to 
work.  We  furnish  complete 
instructions  that  enable  you  to 
start  immediately.  Nothing  diffi- 
cult. No  experience  required. 
We  want  applications  from  men 
and  women  m  unoccupied  terri- 
tory everywhere  —  clerks,  teach- 
ers, mecfianics,  farmers,  etc., 
etc.,— all  can  make  money  on  this 
grand,  new,  easy  selling  plan. 
Act  today.  Put  your  name  and 
address  on  a  postal  card  and  mail 
it  at  once.  Fmd  out  all  about  this 
tremendous  opportunity. 


This  is  an  opportunity  for 

you  to  make  $5000  this  year 

as  a  high  grade  salesman. 

No  experience  necessary. 

No  delay.    No  charge  for 

Territory.  No  competition. 

Exclusive  field.  Success 
assured.   Remarkable  offer.  Read  every  word 
carefully.  Get  an  appointment  and  get  started 
without  delay. 

We  are  appointing  men  every  day  to  manage 
our  business  in  local  territories.  We  need 
good,  honest  men  who  are  willing  to  work — 

and  we  will  give  you  today  this  opportunity  to 


Wanted 


AGENTS  & 
SALESMEN 


Make  $5000  This  Year 


ELSIE  JANIS,  the  dainty  and 
popular  actress,  says:  "The 
nice  things  I  could  and  do 
say  about  your  vibrator,  I 
cannot  write,  as  I  would  not 
have  space  enough." 


FRANK  CHANCE,  Manager 
Chicago  National  League 
Ball  Team  says:  "After  see- 
ing how  it  removes  stiffness 
and  sox'eness  from  my  arms. 

It  is  the  chance  of  a  lifetime.    You  will  be  in  &u"teifestaonfS 
business  for  yourself.    You  will  be  your  own  ^r^,f5!if  th^l.VouidtJv'1 
boss  —  independent,   abundant    money,   pleasant  " 
position — and  your  time  will  be  your  own.  At  home 
or  traveling  —  all  or  spare  time  —  get  an  appoint- 
ment immediately  and  commence  earning  money 
next  week. 

The  Swedish  Vibrator 

Most  amazing  seller  ever  invented.  A  new  propo- 
sition for  salesmen.  Endorsed  by  the  highest  authori- 
ties of  the  world.  A  machine  for  home  massage 
and  vibratory  treatment.  Can  be  operated  by  simply 
attaching  to  electric  lamp  socket,  or  by  ordinary  dry 
batteries — in  cities,  towns,country— any  where,  every- 
where.  Needed  by  every  man,  woman  and  family. 

Anyone  can  use  it.  Get  complete  literature  free  and  learn  the 
wonders  of  this  brilliant  invention— a  machine  that  gives  30,000 
thrilling,  invigorating,  penetrating,  revitalizing  vibrations  per 
minute.  One-minute  demonstration  gets  the  order.  Irresist- 
ible desire  to  own  it  once  you  feel  the  living,  pulsing  touch  of 
its  rhythmic  vibratory  motion.  Sold  upon  five-year,  cash 
certificate  guarantee  and  30  Days'  trial. 

Throw  away  the  little  novelties 
upon  which  you  have  to  make 
ten  or  twenty  sales  a  day  to 
pay  expenses.  Become  a  real  salesman  and  make  real  and 
quick  and  big  money.  One  sale  a  day  means  $90  net  profit 
a  week.  Many  averaging  four,  five  and  even  ten  a  day. 
This  is  actually  the  most  brilliant,  easy  and  high  class  propo- 
sition that  has  ever  been  offered  to  wide  awake  agents, 
general  agents,  and  managers. 

Get  free  literature  and  com- 
plete information  at  once.  Send 
just  your  name  and  address  on 
a  postal  card  and  all  will  be  mailed  free  immediately.  Agents* 
sample  furnished  at  wholesale  price.  Investigate.  It  costs 
you  nothing  to  find  out.  Territory  being  rapidly  assigned. 
But  one  man  allowed  in  a  field.  Give  the  name  of  your 
county.  Send  3'our  name  and  address  today.  This  is  a  brilliant 
opportunity.  Do  not  neglect.  Do  not  put  it  off.  Act  imme- 
diately. Address 


150%  Profit 


Don't  Delay 


JULIA  SANDERSON  says:  "I 
don't  see  how  I  got  along 
without  it.  It  certainly  is 
far  better  than  anything  I 
ever  tried  for  the  throat  and 
vocal  cords. " 


THE  SWEDISH  VIBRATOR  CO.,  Dept.  39, 21,5^230  schiHerst. 


CHICAGO,  ILL. 


WM.  H.  CRANE,  the  famous 
American  actor,  says  :  "1 
have  been  using  your  vi- 
brator for  several  weeks  for 
nervous  trouble,  circulation, 
etc.,  and  found  it  exceed- 
ingly beneficial.  It  is  all 
that  you  claim  for  it." 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS 

DA  imiform  series  printed  on  the  best  book  paper  and  11 
durably  bound  in  extra  cloth.    Size  5x7  inches.  M 


Mission  Furniture,  How  to  Make  It 

IN  THREE  VOLUMES 

Part  One— Plain  directions  with  working  drawings  and  illustra- 
tions for  making  21  different  designs.  96  pages.  Part  Two  —  32 
additional  designs  treated  in  the  same  manner.  128  pages.  Part 
Three— 36  excellent  new  plans  entirely  different  from  those  in  the 
other  2  books.  128  pages.    Price  of  each  volume,  50  cents. 


Artistic.   Inexpensive.   Easily  made  in  the  home 


Arts-Crafts  Lamps,  How  to  Make  Them 

By  J.  D.  ADAMS 

Explicit  instructions  for  making  16  different  beautiful  lamps  out 
of  paper,  cardboard  and  wood.  A  working  drawing  and  illustration 
accompany  each  design.  96  pages. 


I    18  beautiful  designs  which  the  amateur  can  easily  make 


Lamps  and  Shades  in  Metal  and  Art  Glass 

By  JOHN  D.  ADAMS 

Four  different  kinds  of  construction,  built  up— soldered— etched 
and  sawn  shades  are  treated.  The  designs  range  from  ordinary 
reading  lamps  to  pretentious  chandeliers.  128  pages. 


Covers  every  essential  step  in  wood-working 


Wood-Working  for  Amateur  Craftsmen 

By  IRA  S.  GRIFFITH.  A.  B. 

Special  chapters  bring  out  every  cut,  joint  and  process,  proper 
use  and  care  of  tools,  working  up  of  material,  etc. 

125  illustrations.    128  pages. 


A  complete  handbook  for  art  metal  workers 


Metal  Work  and  Etching       j.  d.  adams 

Gives  every  detail  for  making  a  great  variety  of  useful  and  orna- 
mental objects  such  as  book  ends,  desk  sets,  jewelry,  hinges,  drawer 
pulls,  paper  knives,  letter  openers,  match  boxes,  tie  and  pipe  racks, 
pad  comers,  etc.  50  illustrations.    96  pages. 


WOOD 'Working 

TOP 

AMAXEUHCRAriSHEH 


HowToMake 

A 

Wireless  Set 


ELECTROPLMING 

REET2 


Popular  Mechanics  Handbooks 


The  only  book  published  on  this  interesting  art 


Metal  Spinning 


By 


PROF.  F.  D.  CRAWSHAW 

A  practical  working  manual  for  those  who  desire  to  spin  metal  as 
an  art  recreation  or  to  follow  this  work  as  a  trade. 

33  illustrations.    80  pages. 


1 


Authorities  proclaim  it  one  of  the  best  books  on  the  subject 


Electroplating 


By 

HENRY  C.REETZ 

A  treatise  which  will  not  only  enable  the  humblest  beginner  to 
make  a  start,  but  which  gives  pointers  of  value  to  even  the  mo8t 
experienced  electroplater.  62  illustrations.    112  pages. 


Any  boy  can  construct  this  at  a  trifling  cost 


How  to  Make  a  Wireless  Set 

By  ARTHUR  MOORE 

Explains  in  an  understandable  manner  the  constriiction  of  an  outfit 
suitable  for  transmitting  4  or  5  miles.    Fully  illustrated.    96  pages. 


A  wonderful  story 


HEAT 


PROF,  jf  G.  OGDEN 

An  immensely  interesting  and  instructive  book  pertaining  to  heat 
and  its  relation  to  modern  mechanics.    50  illustrations.    128  pages 


One  of  the  most  remarkable  non-technical  books  written 


The  Kingdom  ot  Dust 


PROF.  J. 


OGDEN 


The  author  deals  with  this  vast  kingdom  as  :  A  Boundless  Domain, 
The  Friend  of  the  Housewife,  The  Foe  of  the  Workman,  The 
Skeleton  in  the  Closet,  The  Right  Hand  of  Death,  Earth's  Winding 
Sheet,  Beginning  and  Ending  of  All  Things  Earthly. 

40  illustrations.    128  pages. 


PRICE  PER  VOLUME,  50  CENTS  POSTPAID 

Popular  Mechanics  Book  Department,  318  W.  Washington  St.,  Chicago 
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Finding 
Financial 
Freedom 

By  FRANKLIN  O.  KING 

Did  You  ever  stay  Awake  all  Night  trying  to 
Figure  out  a  Plan  which  would  Free  you  from 
the  Financial  Fetters  that  seem  to  have  You 
Tied  —  Hand  and  Foot  ?  Half  the  World  doesn't 
Worry  so  much  How  the  Other  Half  Lives,  but 
E^very  Man  should  Try  to  Find  How  He  and  His 
Family  can  Live  Half-way  Like  Human  Beings. 

Thirteen  Per  Cent,  of  the  People  of  the  United 
States  own  Eighty-seven  Per  Cent,  of  the  Wealth, 
while  the  Remaining  Thirteen  Per  Cent,  of 
Wealth  is  Doled  out  between  the  Eighty-seven 
Per  Cent,  of  the  People  that  are  Lefi.  Most  of  Us 
are  nearly  always  "Left." 
Now  I  haven't  any  Grouch 
against  Society,  but  I  should 
like  to  Mix  a  Few  Loaves  and 
Fishes  with  the  Crumbs  and 
Husks  that  fall  from  Dives* 
Table.  The  Fault,  however,  is 
Not  Entirely  with  the  Rich 
Man — It  is  largely  Yours  and 
Mine.  The  Unequal  Distri- 
bution of  Wealth  is  Due  almost 
entirely  to  the  Unequal  Distri- 
bution of  Population.  These 
are  Fundamental  Facts  minus 
Frills  and  Fallacies. 

There  are  too  many  Good 
People  Trying  to  Live  in  the 
Cities  on  a  slender  margin  of 
Resources  who  ^  Ought  to  Be 
Elsewhere  in  this  Broad  Land 
where  Fertile  Acres  stretch 
Unoccupied  under  Gentle 
Breezes,  and  where  All  of  the 
Best  of  Earth's  Products  are 
to  Be  Found  in  Overflowing 
Abundance.  A  Pied  Piper  is 
Perpetually  Pulling  them  from 
the  Country  to  some  Magical 
Metropolis,  and  There  They 
Live  and  Swelter  in  City  Tenements  and  Flats  — 
Dreaming  of  the  Days  when  "Three  Square 
Meals  "  was  a  Habit  and  not  a  Hallucination.  The 
City's  Lure  has  Led  Them  from  the  Country 
Fields  that  Fed  Them.  I  didn't  Intend  to  Break 
into  Poetry,  but  /  Do  Want  You  to  Break  Away 
from  Poverty. 

My  Advice  to  You,  therefore,  is — Get  a 
Home  in  Gulf  Coast  Texas.  I  would  further 
say— Get  a  Home  in  Our  Danbury  Colony 
— in  the  Rain  Belt,  where  you  can  Grow  Three 
Big  Money-making  Crops  a  Year,  and  Where 
Irrigation  and  Fertilization  do  not  eat  up 
the  Profits  Your  Hands  Create. 

We  are  Extending  to  our  Colonists  the  kind  of 
Co-operation  that  Co-operates  —  building 
Bridges,  making  Roads,  and  Ditches,  etc.,  and 
have  Expended  nearly  Fifty  Thousand  Dollars 
the  past  Summer  in  such  Improvements.  More 


Two  Texas  Gulf  Coast  Products 


than  Ten  Thousand  Acres  have  been  Sold  during 
the  past  ten  Months  to  Satisfied  Purchasers, 
because  we  have  a  proposition  that  can  Stand 
Unashamed  beneath  the  Spot  Light  of  Publicity, 
and  Where  Your  Days  of  Prosperity  Shall  Be 
Long  Upon  the  Land.  We  are  selling  Real 
Land  and  not  Sand— Get  That— a  Rich,  Loamy, 
Black  Soil,  that  You  Couldn't  Wear  Qut  in 
a  Hundred  Years. 

I  believe  you  could  save  Twenty-five  Cents  a 
Day  if  You  tried.  I  know  you  would  Try  if 
you  Realized  that  our  Growers  of  Figs,  Straw- 
berries and  Early  Vegetables  clear  a  net  profit 
of  $300  to  $500  an  Acre.  Men  have  Realized 
more  than  $1,000  an  Acre  growing  Oranges  in 
our  Country.  Remember  that  our  Early  Vege- 
tables get  to  Northern  Markets  in  Mid-Winter 
and  Early  Spring,  when  they  command  Top  Prices. 

One  German  Truck  Grower  on  adjoining  lands 
this  Spring  realized  nearly  $500  from  three- 
fourths  of  an  acre  of  Strawberries.  You  could 
do  as  well  if  you  only  Tried,  and  on  a  Ten-Acre 
Tract  Find  Financial 
Freedom. 

The  Biggest  Price  paid  for  a 
car  of  watermelons  on  the 
Houston  Market  this  year  was 
$140.  The  car  was  shipped  by 
the  Danbury  Fruit  and  Truck 
Growers'  Association. 

We  are  situated  within  con- 
venient shipping  distance  of 
Three  Good  Railroads,  and  in 
addition  to  this  have  the  ines- 
timable Advantages  of  Water 
Transportation  through  the 
Splendid  Harbors  of  Galveston 
and  Velasco,  so  that  our  Freight 
Rates  are  Cut  Practically  in 
Half.  The  Climate  is  Ex- 
tremely Healthful  and  Superior 
to  that  of  California  or  Florida 
—  Winter  or  Summer  -  owing 
to  the  Constant  Gulf  Breeze. 

Our  Contract  Embodies  Life 
and  Accident  Insurance,  and 
should  You  Die,  or  become 
totally  disabled.  Your  Family, 
or  anyone  else  You  name,  will 
get  the  Farm  without  the 
payment  of  Another  Penny.  If  You  should  be 
Dissatisfied,  we  will  Absolutely  Refund  your 
Money,  as  per  the  Terms  of  Our  Guarantee. 

Write  for  our  Free  Book,  which  contains  nearly 
100  Photographs  of  Growing  Crops,  etc.  Fill  out 
the  Blank  Space  below  with  your  Name  and 
Address,  plainly  written  and  mail  it  to  the  Texas- 
Gulf  Realty  Company,  1306  Peoples  Gas  Build- 
ing, Chicago,  Illinois.  Read  it  Carefully,  then 
use  your  Own  Good  Judgment. 


Please  send  me  your  book,  "  Independence  With  Ten  Acres.' 
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DRAFTSMEN  WANTED 


THAT  CAN  DRAW^ 


ONLY 
TMEBEST 
PRACTICAL 
MEN  WANTED 


MEN 
WITNBRA/N 
NOTWITNBOOKS 
ONLYSUCCEED 


Good  Draftsmen  are  ALWAYS  in  Demand,  ALWAYS 
Busy,  ALWAYS  Drawing  Good  Salary 

•  The  Work  is  Pleasant,  Interesting,  Clean 

and  Leads  to  Best  Paying  Highest  Positions 

If  you  are  ambitious,  bright  and  anxious  to  learn  I  can  train  you  at  home 
on  practical,  actual  Drafting  room  work  in  a  short  time  for  a  position  $125- 
I150  monthly.    Only  a  limited  number  can  receive  my  personal  training. 


I  DON'T  SELL  YOU 

I  DON'T  SELL  YOU 

I  DON'T  SELL  YOU 

BUT  I  TRAIN  YOU 
AND  I  TRAIN  YOU 
AND  I  TRAIN  YOU 

Remember : 

I  AM  NOT  teaching 


a  lot  of  books  to  look  at  with  disgust  or  to  lay  on  a  shelf  to  be 

covered  with  dust.     You  can't  learn  a  trade  out  of  books. 

printed  school  lessons  or  pictures  to  copy.     You  MUST  learn  on 

actual  Drafting  room  work  to  get  the  required  experience. 

or  give  you  a  worthless  **cheap-skin"  Diploma  to  hang  on  the 

wall  and  that  will  be  all. 

until  competent ;  more  than  that,  until  placed  in  position  at  above  salary, 
personally  and  individually  to  advance  you  as  fast  and  far  as  you  can  go. 
on  practical  work  to  give  vou  required  UP-TO-DATE, 
PRACTICAL  WORKING  EXPERIENCE. 


ONLY  ONE 


227   different  trades - 
and  THAT  ONE  right. 
I  AM  NOT  looking  for  students — they  look  for  me, 

for  I  have  been  at  this  over  22  years. 
I  AM  NOT  accepting  every  one  that  has  the  price- 
only  those  anxious  to  succeed  with  me. 
I  rather  satisfy  a  few  than  dissatisfy  anybody. 
I  furnish  all  Instruments  and  Working  Outfit 
(not  school  set),  this  HIGHEST  GRADE  FREE. 

If  you  want  to  be  a  GOOD  DRAFTSMAN, 
drawing  good  salarv,  write  to  me  AT  ONCE. 

Address,  CHIEF  DRAFTSMAN,  Div.  1199 

Eng's  Equip't  Co.  (Inc.),  CHICAGO 


Please  Mention  Popular  Mechanics 


Sharpen  Tools 
30  Days  FREE 

Cut  shop  costs — make  work  easier 

Don't  waste  hours  sharpening  tools  when  you 
can  do  the  toughest  grinding  or  sharpening  job 
on  this  grinder  in  a  few  minutes.  Keen  tools 
make  all  your  work  easier  and  help  you  do  more 
work  in  shorter  time — don't  take  my  word — 
try  this  machine  30  days  free  in  your  own  shop 
— then,  if  you  wish,  send  it  back  at  my  expense. 

DIMO  GRIT-  "tlic  wheel  for  steel"- 25 
times  faster  than  grindstone— 10  times  more 
efficient  than  emery— will  not  draw  temper 

DIMO-GRIT  is  the  new  artificial  diamond  abrasive,  especi- 
ally suitable  for  steel,  leaving  the  smoothest,  keenest  edge 
— cuts  hardest  steel  as  emery  does  soft  copper.  It  peels 
steel  away  in  tiny  shavings  instead  of  wearing  it  away  like 
grindstones  or  emery  wheels  —  never  glazes  —  no  heat 
developed — no  need  of  hard  pressing,  or  water  cooling — 
no  danger  of  drawing  temper.  Genuine  South  African 
diamonds  could  cut  steel  no  quicker.  Outwears  any  num- 
ber of  emery  wheels  and  grindstones. 


^  

Luther  Shop^ 

Tool  Grinder 


Jtid  SAW/ 


.'•AT, 


AND  SA^ 


A  Workshop 
in  itself 

With  the  16  extra 
attachments  the 
Luther  Grinder 
can  be  converted 
into  jig  and  circle 
saw,  turning  lathe, 
force  feed  drill,  disc 
polisher,  etc.  If  you 
bought  machines  to 
do  the  work  these 
attachments  do, 
they  would  cost  a 
large  amount,  but, 
by  getting  the 
Shop  Grinder  and 
the  attachments 
you  can  equip  a 
workshop  at  low 
cost. 


SAW 

Outfit 


diivio-cr:t 

Sharpening  Stones 

Ask  your  dealer  for 
DIMO-GRIT  Sharp- 
ening Stones  — the 
fastest,  smoothest 
stones  for  steel. 
Look  for  the  name 
DIMO-GRIT  on  the 
stone. 


Engine  and  foot  power — built  all  of 
steel — absolutely  rigid — shaft  drive  like 
automobile — dust  proof  ball  bearings  — gravity  lubrication 
—runs  2500  revolutions  by  foot  power — easy  as  sewing 
machine — guaranteed  five  years  —  nothing  to  wear  out. 

Complete  shop  assortment 
sent  on  30  days  Free  Trial 

Including  14  sharpening  attachments  and  accessories,  pro- 
viding for  every  grinding,  sharpening  and  polishing  need. 
Tool  rests  and  attachments  enable  anyone  to  sharpen  twist 
drills,  gum  saws,  etc.,  as  well  as  a  high  paid  mechanic.  We 
guarantee  this  outfit  to  cut  shop  costs  and  increase  amount 
of  work  turned  out,  making  work  easier  at  the  same  time. 

Return  this  Coupon  for  30  ^ 
Days  FREE  TRIAL  OFFER  # 

You  do  not  put  yourself  under  any  obliga-  ^^^COUPOIS 

tions  by  returning  this  coupon.    We  will  — - 

send  our  30  days  Free  Trial  Offer,  and  40  ^  grinder- 
page  Book  reprinting  McClure's  Mag-  ▼  MFG.  coi 
azine  article  about  artificial  diamond  ^  1409  Michigan  St! 
abrasives.    Return  this  coupon,  get    ^        Milwaukee.  Wis. 

full  information  and  pick  out  the      W         P>ease  send  at  no  cost  or 

outfit  for  30  days  free  trial.  ^  ^t^ll^I'mZ'ZTZtZ 
No  money  needed.  M     Free  Book. 


Luther  Grinder  0 
Mfg.  Co.  f 

1409  Michigan  St.,  * 
MILWAUKEE,  WIS.    ■  ., 
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W.  F.  HALU  PRINTING  COMPANY,  CHICAGO 


Now  Watch 
Her  Wake 
Up" 


Kellogg's  hss  opened  the  eyes  of  many.  The 
doubts  of  the  skeptic  give  way  when  the  first 
taste  is  taken.  It  is  different  —  there's  no  ques- 
tion about  it. 

The  Kellogg  flavor  and  the  Kellogg  plan  of 
selliiig  the  goods  are  responsible. 

Every  package  of  Kellogg's  goes  from  the 
ovens  to  the  cars  the  day  that  it  is  made.  It  i: 
constantly  moving  until  it  reaches  your  table. 

And  the  grocer  buys  only  what  he  needs, 
because  he  can  get  no  lower  price  on  a  car- load 
than  he  does  on  a  single  case. 

Kellogg's  never  loses  its  freshness  by  standing 
in  musty  warehouses. 

That's  one  big  reason  why  it's  always  good. 

This  signature  is  on  every  package  of  tlie 
original. 
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